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Subcutaneous adipose tissue was defined as the “perfect filler” as is soft and malleable and is usually enough
present in the body for correcting volume defects and small remodelling purposes. The first attempts to implant
autologous adipose tissue dates back to the end of the twentieth century, and with the refinement of harvesting,
processing and replanting techniques today a uniform and predictable amount of survival rate were achieved.
Those improvements have led to wider use of autologous fat grafts in many medical specialities not only in
aesthetic or reconstructive treatments.
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Introduction
Subcutaneous adipose tissue was defined as
the “perfect filler” as is soft and malleable and is
usually enough present in the body for correcting
volume defects and small remodelling purposes. The
first attempts to implant autologous adipose tissue
dates back to the end of the twentieth century [1] and
after those initial attempts was proposed by many
authors to correct many defects with variable results
but the real change in application of fat transplantation
was possible after the publication of Coleman's
studies [2], [3], [4]. Coleman modified and corrected
the methods of his predecessors and proposed a
protocol for the treatment of adipose tissue that

insured standardised results. According to Coleman’s
studies, the key to successful fat grafting lies in
harvesting, refinement, and transfer technique to
provide pure, intact parcels of fat, essential for
successful grafting. Also, those refined fat parcels
must be infiltrated into the recipient site in very small
amounts to be integrated into the host tissues and to
survive predictably and uniformly. Having achieved a
good survival rate of transplanted fat, many Authors
started to use it to treat many different conditions.

The biology of transplanted fat survival
main

Colemand and other Authors focused on the
problem
after
adipose
tissue
auto-
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transplantation, namely its absorption rate over time
(reported reduction varies from 25 to 70% of the total
implanted volume) [4], [5], [6]. The “Cellular survival
theory” introduced by Peer argues that the final
volume that can be obtained after an adipose tissue
transplant depends on the number of vital adipocytes
present at the time of transplantation [5], but further
studies have shown that mature adipocytes are very
fragile cells and have a low level of resistance to
trauma and ischemia. In autologous fat graft there are
other cellular populations more resistant to hypoxia
and traumatic insults caused by the procedures for
harvesting,
processing
and
replanting:
the
preadipocytes or adipose-derived stromal cells
(ASCs), this is because all immature progenitor cells
have a minimal metabolic activity and thus are able to
survive much longer without having all metabolic
requirements fulfilled [7], [8].
Recent Authors identify three zones in fat
grafting: a thin outer zone with the best chances of
survival, an intermediate zone where regeneration
takes place and a central zone doomed to necrosis.
According to Eto et al., the biggest volume of a fat
graft retained depends on the degree of survival in
regenerating zone, which contains ASCs with the
potential for differentiation and replacement of
adipocytes lost in the necrotic zone [9], [10].
In addition to contributing to adipogenesis
within transplanted adipose tissue, ASCs have an
important role in graft revascularisation via paracrine
effects that act in combination with another cellular
population the Stromal Vascular Fraction (SVF). Both
ASCs and SVF have a role in long-term survival of the
transplanted fat tissue because exerting paracrine
secretion of several factors such as VEGF, HGF and
TGF-β, which are released due to many stimuli,
including hypoxia and inflammation, and those stimuli
strongly affect the differentiation of stem cells and
induce angiogenesis causing an overall remodelling of
host tissue. Also, thanks to the angiogenic factors
released from ASCs and SVF, lipofilling helps to
interrupt the vicious circle of vascular lesion caused
by ischaemia, hyperpermeability, and fibrosis leading
to more ischaemia, helping the growth of a
microvascular bed with the correct ratio of adipocytes
to capillaries [10], [11], [12].

Recent applications of autologous fat
grafts
Many studies demonstrated the capacity,
provided by their unique cytokine and growth factor
profiles
of
ASCs
to
undergo
multilineage
differentiation, not just into fat but also into bone,
cartilage, skeletal muscle, cardiac muscle, blood
vessels, nerves and skin [13], [14]. For this reason
recent studies have shown the utility of transplanted
ASCs contained in lipoaspirate as an highly effective
therapeutic approach to treat many different kinds of
conditions including degenerative, chronic lesions,

late effects of oncologic radiation treatments,
scleroderma and burns in addition to the well-known
role in the treatment of lipodystrophy of face and
body, recontouring and rejuvenation of the aging face
and hands or treatment of depressed or altered
scars[15], [16], [17], [18], [19], [20].
There are also many works supporting the
efficacy of fat grafting in surgical applications like in
temporomandibular joint surgery, for treatment and
prevention of ankylosis, fibrosis or heterotopic
ossification in total joint prosthesis; in neurosurgery to
treat or prevent cerebrospinal fluid leaks in spine and
skull base surgeries; in otolaryngology for obliteration
of ear, frontal sinus cavities, vocal cord surgery and
cleft lip and palate reconstruction and in breast
oncology as a vehicle for antiestrogens [21], [23], [24].
Since from early Coleman’s observations, an
improvement of pigmentation has also been recorded
therefore in the latest proposals for the application of
autologous fat grafting is used in vitiligo and grey hair
in combination with other treatments. Initial attempts
to use ASCs to treat alopecia with good results were
also made [25], [26], [27].
In conclusion, fat is the closest to the ideal
filler because it is readily available; easily obtainable,
with low donor-site morbidity; repeatable; inexpensive;
versatile, and biocompatible. Also, its use can help to
treat a wide variety of condition aside from
reconstructive and cosmetic procedures making it an
invaluable tool in regenerative medicine and surgery.
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BACKGROUND: Eosinophilic fasciitis is a rare fibrosing disorder of muscle fascia with rapid onset of erythema,
induration, oedema and tenderness affecting extremities bilaterally.
CASE REPORT: We report three cases of eosinophilic fasciitis in 3 females aged 64, 65 and 73 years, in two of
them in association with morphea. They fulfilled the proposed diagnostic criteria. Associated malignancies could
be excluded in all of them. They were treated by systemic corticosteroids. In the two females with associated
morphea higher prednisolone dosages and a combination with methotrexate was necessary.
CONCLUSIONS: Eosinophilic fasciitis is a differential diagnosis of systemic scleroderma. Response to treatment
is often delayed. Systemic corticosteroids are the first line therapy. Patients with associated morphea need
combined drug therapy, in our patients with methotrexate. There is no close correlation between laboratory signs
of inflammation and clinical response to treatment.
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Introduction
Eosinophilic dermatosis was described first by
Shulman in 1975 as diffuse fasciitis with
hypergammaglobulinemia and eosinophilia [1], [2].
The disease is now also known as Shulman
syndrome. It is characterised by abrupt onset with
bilateral oedema on the limbs, peau d’orange
appearance of the skin, linear depression along the
veins (groove sign), and tenderness.

joint contractures in about 50% of patients [3]. In
Caucasians, women are affected twice as often as
men, in Japan, the male to female ratio is 1.5:1 [4]. In
about 25% of cases, only the lower legs are involved,
but most often all four limbs become affected.
Raynaud’s phenomenon is typically absent [5].
Although cases with trunk involvement have been
reported, the face is always spared [4].
The disease is rare with only 63 patients in
the largest series reported so far [5].

The induration is progressive and may lead to
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Case reports
Case 1: A 65-year-old woman developed
plaque-like, erythematous induration on all four
extremities with tenderness since March 2017. She
reported a feeling of tension on the ankles with limited
mobility, muscular pain and weakness, and fatigue.
She had already unintended lost 7 kg of her body
weight within 3 months.
Her medical history was positive for diabetes
mellitus type II (no medications), arterial hypertension,
hyperlipoproteinemia, and hyperuricemia. She was a
smoker with 10 cigarettes per day.
On examination, we observed symmetric
brownish hyperpigmentation on lower legs and lower
arms, and the lower trunk. The skin appeared
thickened, and it was impossible to crease the skin.
The groove sign was positive on the legs (Figure 1).
She had no Raynaud’s phenomenon.

of lymphocytes and monocytes were visible.
A bone marrow biopsy
increased production of eosinophils.

demonstrated

Molecular cytogenetic diagnostics excluded
an eosinophilic myeloproliferative malignancy.
Laboratory findings: Leukocytosis of 14.3
Gpt/L, erythrocytes 3.6 Tpt/L, eosinophilia of 8%, Creactive Protein 67.1 mg/L.
Imaging: Computerized tomography (CT)
scan of the trunk remained unremarkable. Esophagoduodenoscopy:
Helicobacter-associated
(HP)
pangastritis. Coloscopy: Benign colon polyps (Biopsy).
Treatment and course: Initially we suspected
a malignancy. The pangastritis was eradicated by
triple therapy of HP gastritis. The clinical findings with
peripheral eosinophilia confirmed the diagnosis of
eosinophilic fasciitis. The patients treated initially with
60 mg prednisolone/d with slow tapering down the
doses. We started pantoprazole and cholecalciferol
therapy to protect the stomach and prevent
osteoporosis. She responded well.
Case 2: A 64-year-old woman noted a
progressive and painful thickening of the soft tissue on
her lower arms and legs. She suffered from diffuse
pain of muscles and bones. Her medical history was
remarkable for allergic asthma. She was treated with
mepolizumab for one year. The treatment was
withdrawn in March 2018 because of the suspicion of
drug-related toxicity. She underwent a corrective
nasal surgery because of nasal stenosis in May 2018.
She suffered from pollen allergy, glaucoma and liver
hemangiomas.
On examination, we observed erythematous
lesions with livedo reticularis. The subcutaneous soft
tissue was fibrotic and thickened. On her lower arms,
plate-like indurations were noted. The affected limbs
were painful. Peau d’orange appearance of upper legs
was obvious (Figure 2). Hands and feet remained
unaffected. There was no Raynaud’s phenomenon.
We took a skin biopsy that revealed a
superficial and deep perivascular and interstitial
dermatitis with the involvement of eosinophils. The
subcutaneous adipose tissue presented septal
panniculitis.
Laboratory findings: C-reactive protein 24
mg/L, eosinophilia of 32%, lymphocytes 13%, ß2microglobulin 4.6 mg/L, interleukin-2-receptor 2,380
U/mL. Serology for infections remained negative.
Antinuclear antibodies 1:160.

Figure 1: Eosinophilic fasciitis in a 65-year-old woman. Positive
groove sign on her leg

We took a skin biopsy from the lower arm that
sowed epidermal atrophy and band-like melanin
pigmentation of the basal layer. Along the border of
cutis and subcutis, inflammatory infiltrates composed

Bone-marrow biopsy: Eosinophilia (31.8%),
lymphocytes 14%. Molecular cytogenetics and FISH –
no malignancy, no aberrant cell clone in the bone
marrow.
Imaging: X-Ray Thorax: Diffuse fibrotic
pulmonary changes, mild emphysema. Body
plethysmography: Minor alterations of diffusion. MRI
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abdomen: Steatosis hepatitis, liver hemangioma. MRI
right lower arm: Hyperintense fascial signals.
Mammography: Involution. No malignancy.

performed a high-dose pulse therapy with 1000 mg
prednisolone intravenous infusion on 4 consecutive
days and increased the methotrexate dosage to 15
mg/week. On the following days, the dosage of
prednisolone was 100 mg/d and later 75 gm/d. In
January 2019 we repeated the high-dose pulse
therapy on 3 consecutive days. We noted an
improvement of the thickness of the tissue and
tenderness on the extremities. On the trunk, however,
she developed symptomless plaque-type morphea.
Case 3: A 73-year-old woman developed in
April 2018 multiple circumscribed plaques on her trunk
diagnosed as morphea. She was treated by a
combination of 10 mio U penicillin i.v. And psoralen
plus UVA therapy (PUVA) resulting in complete
remission. During the following months, she noted
relapsing oedema on the extremities with subsequent
thickening, fibrosis and tenderness on lower arms and
lower legs. Her medical history was positive for
hypothyroidism and cataract.
On examination, we observed symmetrical
plaque-like subcutaneous indurations on lower arms
and lower legs. There was a peau d’orange
appearance of her upper legs (Figure 3). Hands and
feet remained unaffected. She had no Raynaud’s
phenomenon.

Figure 2: Eosinophilic fasciitis in a 64-year-old woman. Peau
d’orange sign

Treatment and course: After confirmation of
the diagnosis of eosinophilic fasciitis by clinical
finding, MRI and eosinophilia, we started initially with
100 mg prednisolone/d and 20 mg pantoprazole/d.
Ten days later, the prednisolone dosage could be
reduced to 75 mg/d and methotrexate 15 mg per week
plus 5 mg folate on the following day. Pain
management was realised using metamizole and
hydromorphone. Physical therapy with mobilisation
and manual lymph drainage was initiated. Within 10
days, the inflammatory parameters normalised. A very
slow dose of tapering was recommended for
outpatient treatment.
In October 2018, the patient returned to the
hospital with a worsening of her complaints. At that
time, she received prednisolone 5 mg/d and
methotrexate 10 mg/week. We repeated tumour
screening including coloscopy, esophagogastroscopy
and CT scans from the head and the trunks that
remained inconspicuous. MRI of the right lower arm
demonstrated the improvement of her fasciitis. We

Figure 3: Eosinophilic fasciitis in a 73-year-old woman. Peau
d’orange sign
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A skin biopsy revealed some inflammatory
infiltrate in the reticular dermis. In the deep dermis, it
was perivascular, periadnexal and interstitial
composed of mononuclear cells and some
eosinophils. In the subcutaneous adipose tissue
septal tissue became enlarged and presented with
interstitial cellular infiltrates. Some foreign-body
granulomas were described. Elastic fibres were
preserved.

Table 1: Diagnostic criteria for eosinophilic fasciitis [6]

Laboratory findings: Eosinophilia 7.1% and
lymphopenia 10%. Gamma-globulins were increased
(21.6%), lactate dehydrogenase (4.24 µkat/L) and Creactive protein (7.28 mg/L) were slightly increased.

The pathogenesis of eosinophilic fasciitis is
not completely understood. Autoimmune mechanisms
have been suggested, but strenuous exercise or
labour may trigger the onset. Dermal fibroblasts are
hyperactive overexpressing type I collagen and
fibronectin [8].

Imaging: An MRI of the right lower arm
demonstrated fibrosis of the proximal ulnar part and
generalised enhanced signalling of the fascia.
Treatment and course: After confirmation of
eosinophilic fasciitis we performed a high-dose
prednisolone pulse therapy with 1000 mg/ on 4
consecutive days with protective pantoprazole
medication. Afterwards, we switched to oral treatment
with 100 mg prednisolone/d and 15 mg
methotrexate/week plus 5 mg folate on the other day
after methotrexate.
Pain management was realised with
ibuprofen. She was also treated with physical therapy
(manual lymph drainage and mobilisation). A control
MRI disclosed improvement of the fasciitis and nearly
completes remission of the fibrosis. Tissue hardening
could be reduced, and pain relief was achieved
(Figure 4). The prednisolone dosage could further be
tapered down.

Figure 4: Patient #3 Improvement of soft tissue tenderness (thigh).
(a) Before treatment. (b) After high-dose prednisolone pulse therapy

Major criteria

(a) symmetric or asymmetric diffuse or localised swelling,
induration and thickening of the skin and subcutaneous tissue
(b) Histology showing fascial thickening with an accumulation
of lymphocytes and macrophages with or without eosinophils

Minor criteria

(a) Peripheral eosinophilia (> 0.5 x 109/L)
(b) Hypergammaglobulinemia (> 1.5 g/L)
(c) Muscular weakness and/or elevated serum aldolase
(d) Groove sign and/or peau d’orange appearance of skin
(e) T2-weighted MRI showing hyperintense fascia
Diagnosis of systemic scleroderma

Exclusion criterion

Table 2: Japanese diagnostic criteria of eosinophilic fasciitis
[7]
Major criterion:
Symmetrical plate-like sclerotic lesions are present on the four limbs.
However, this condition lacks Raynaud's phenomenon, and systemic sclerosis can be
excluded.
Minor criteria 1:
The histology of a skin biopsy that incorporates the fascia shows fibrosis of the
subcutaneous connective tissue, with thickening of the fascia and cellular infiltration of
eosinophils and monocytes.
Minor criteria 2:
Thickening of the fascia is seen using imaging tests such as magnetic resonance
imaging (MRI).
A definitive diagnosis is made when a patient has the major criterion and one of the minor
criteria, or the major criterion and two of the minor criteria.

Levels of tissue inhibitor of metalloproteinase1 (TIMP-1), an inhibitor of the extracellular matrixdegrading enzyme matrix metalloproteinase-1, are
also increased, supporting tissue fibrosis [9]. There
are reports on altered levels of certain interleukins,
interferon-gamma, transforming growth factor-β1
mRNA, and TH17+ cells [4], [5].
Diagnosis is confirmed by fascial biopsy and
histopathology demonstrating fascial thickening,
fibrosis, and lymphocytic infiltrate [6], [7]. Involvement
of muscles and adipose tissue may also be present.
Another diagnostic tool is the MRI that shows
hyperintense fascia on T2-weighted images [10]
(Table 3).
Table 3: Findings of our patients with eosinophilic fasciitis

Discussion
Eosinophilic fasciitis is a rare disease of the
fibrous spectrum but distinct from systemic
scleroderma. Diagnostic criteria have been proposed
by different groups of investigators (Table 1 and 2) [6],
[7]. Patients with eosinophilic fasciitis are often initially
misdiagnosed leading to delayed treatment. We
performed skin biopsies to exclude other dermatoses.

Criteria
Major criteria
(a) Clinical findings
(b) Fascial histology
Minor criteria
(a) Eosinophilia
(b) Hypergammaglobulinemia
(c) Muscular weakness
(d) Groove sign and /
or peau d’orange
(e) MRI hyperintense fascia

Patient 1

Patient 2

Patient 3

+
not done

+
not done

+
not done

+
+
+
+

+
+
(+)
+
+

+
+
+
(+)
+
+

Treatment is not standardised. It is known that
concurrent morphea is associated with a 1.4 to 3
times higher risk of resistance to systemic
corticosteroid therapy [8], [11]. Our experience with
two patients with associated morphea supports this
finding. Both did not respond to oral corticosteroids

_______________________________________________________________________________________________________________________________
Open Access Maced J Med Sci. 2019 Sep 30; 7(18):2964-2968.

2967

Global Dermatology
_______________________________________________________________________________________________________________________________

and needed a combined medication with methotrexate
and intravenous high-dose pulse steroids. Medical
treatment was supported by pain management and
physical therapy. The latter is of importance to prevent
joint contractures [5]. Since eosinophilic fasciitis may
be a facultative paraneoplastic disorder, exclusion of
underlying malignancies is of importance [3], [4], [5].
We performed imaging investigations and bonemarrow biopsies. In all three of our patients, a
malignant background could be excluded.
The course of the disease often needs many
months to several years of treatment. The keystones
of drug therapy are systemic corticosteroids and
methotrexate. Other drugs that have been
occasionally used are mycophenolate mofetil,
cyclosporin A, dapsone, azathioprine, tumour necrosis
factor-inhibitors, sirolimus, immunoglobulins, and Dpenicillamine. Photo(chemo)therapy with either UVA1,
PUVA or extracorporeal photochemotherapy has also
been reported [12]. There are some case reports
about the successful but off-label use of interleukin-6
antagonist
tocilizumab
[13],
anti-CD-antibody
rituximab [14], and Janus kinase inhibitor tofacitnib
[15]. In some of the cases, these new drugs have
been used in combination with either methotrexate or
prednisolone. We achieved improvement with
systemic corticosteroids with or without methotrexate.
In conclusion, eosinophilic fasciitis is rare but
probably underdiagnosed. The disease should not be
mistaken for systemic scleroderma since treatment
and prognosis are different. Careful clinical
investigation,
histopathology,
eosinophilia
in
peripheral blood, and MRI allow the confirmation of
diagnosis. Keystones of treatment are systemic
corticosteroids and methotrexate, although other
compounds have also been used occasionally.
Physical therapy is essential to prevent joint
contractures that develop in half of the patients.
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Introduction

electrolytes and protein, and failure of the skin barrier
function [6].

The skin is one of our main protective tissues
to support body homeostasis. Protection is generated
by the dynamic structure of the outmost part of skin,
the stratum corneum, and supported by specific cells
such as melanocytes (UV-protection), Langerhans
cells (antigen control), Mast cells and macrophages
(innate immunity), lymphocytes (including γδ T cells,
innate lymphoid cells - specific immunity), and Merkel
cells (neuroimmunology). Keratinocytes, sweat glands
and sebaceous glands are part of the innate immune
system [1], [2], [3].

However, impairment of skin function is quite
often seen in a sectorial area. Different pathways may
lead to sectorial skin function impairment such as
trauma, infection, or vascular dysfunction. The
sectorial impairment of immune and other functions of
skin has been described by the term Ruocco’s
immunocompromised districts (ICD’s) [7]. It unites
different phenomena such as isomorphic (Koebner)
and isotopic (Wolf) responses of skin and helps to
understand
macromorphology
of
dermatoses.
Although the concept had been developed during the
last decade, it has yet to gain widespread knowledge
[8], [9].

Skin failure is one of the most important
causes of mortality in the intensive care units [4], [5]. It
has been defined as loss of temperature control with
the inability to maintain the core body temperature,
and failure to prevent percutaneous loss of fluid,

In this review article, we will provide a
collection of clinical examples supporting the concept
ICD from our departments.
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Skin grafts as ICD’s
Autologous split skin grafts are a mainstay for
defect closure after trauma and tumour surgery. Split
skin is not a primary vascularized graft. Grafts survive
initially by the oxygen supply from the wound bed.
Skin grafts have to establish their blood
vascularisation. Grafts are not passive but can secrete
soluble mediators involved in wound healing [10].
During the first 48 h after transplantation, the graft is
bulged by plasmatic fluid. Neo-angiogenesis leads to
improved supply of oxygen and nutrients. Prevascularization of grafts further enhances therapeutic
effects [11].
Graft-associated wound healing may show
some peculiarities compare to “normal” wound
healing. For instance, there is no involvement of
sweat gland progenitors in grafts [12]. Skin grafts are
not primarily vascularized. Both T and B lymphocytes,
natural killer cells, and last not least antigenpresenting cells will infiltrate the graft only after
successful neovascularisation. This results in changes
of local immunity, as demonstrated by case reports on
localised bullous pemphigoid in sites of grafting [13].
Nevertheless, split skin grafts preserve peculiarities of
functionality for a long period [14].

nervous system, innervating peripheral visceral sites.
Vagus nerve efferent cholinergic fibres project to
visceral organs. Acetylcholine represents the principal
neuro mediators released from postganglionic fibres.
This molecule interacts with G protein-coupled
muscarinic acetylcholine receptors that mediate
among others exocrine function of skin glands. The
availability of molecular sensors for detecting
pathogen fragments and inflammatory molecules on
both neurons and immune cells allows their
simultaneous involvement in inflammatory responses
[21]. If neural components are impaired, this will harm
the control of tissue homeostasis
The infrapatellar branches of the saphenous
nerve may be damaged by either trauma or surgery
with resultant anterior or anteromedial pain and an
associated lateral area of altered sensation. The
acronym SKINTED (surgery of the knee, injury to the
infrapatellar branch of the saphenous nerve, traumatic
eczematous dermatitis) describes the eruption of
eczematous lesions in the skin after total knee
endoprosthesis [22].
Acquired nevoid telangiectasia results from a
segmental dilatation of papillary plexus vessels. It is
asymptomatic. The disease indicates spinal or
neuromuscular complaints with disturbed autonomic
vascular nerve function (Figure 1) [23].

The occurrence of eczema restricted donor
sites of split skin grafts has rarely been observed [15],
[16], [17]. Eczema or atopic dermatitis is a common
disease. The basic pathogenetic mechanism is
disturbances of skin barrier function, dysregulated
immune response, and disturbances of gut and skin
associated microbiome. The leading symptom is itch
[18], [19], [20].
Split skin grafts are characterised by a barrier
function impairment, demonstrated by increased
transepidermal water loss (TEWL) [14]. In split skin
grafts, cutaneous adnexae such as hair follicles,
sebaceous and sweat glands are absent. Sweat and
sebaceous glands, however, are involved in innate
immunity and regulate skin hydration among other
functions. This creates a certain vulnerability.

Disturbances of local innervation as a
cause of ICD – SKINTED and acquired
nevus teleangiectaticus
Sympathetic neurons localised in the spinal
cord project to paravertebral or prevertebral ganglia
and synapse with relatively long postganglionic fibres
innervating blood vessels, lymphoid tissue and
organs. The vagus nerve, with cell bodies residing in
the brainstem medulla oblongata, is the main nerve of
the parasympathetic division of the autonomic

Figure 1: Acquired nevoid telangiectasia

In addition to trauma, infections of the
nervous system have to be considered as a cause of
ICD. Herpes zoster is caused by the varicella-zoster
virus (VZV or herpes virus type 3). The primary
infection leads to varicella. During the viraemic period
of primary infection, VZV infects sensible dorsal spinal
nerve ganglia and/or cephalic nerve ganglia. VZV lies
dormant in the nervous system – neurons and glia
satellite cells – for years. Endogenous reactivation of
viral infection occurs after impairment of immune
surveillance. Herpes zoster temporarily alters the
function of neurons and ganglia leading to a painful
inflammatory response [24].
Wolf’s isotopic response describes the onset
of secondary skin disease on the site of healed
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herpetic lesions [25], [26]. We observed the
development of hypertrophic scars and keloids four
weeks after herpes zoster infection in a 28-year-old
female while she was pregnant. She had not been
treated by antiviral drugs during the acute infection
and suffered from post-herpetic neuralgia [27].

and periods of a rapid increase of body weight or
muscle mass. They are characterised by disturbances
in the connective tissue and increased TEWL.
Inflammatory dermatoses like psoriasis and lichen
planus but also pigmentary disorders like vitiligo have
been observed in stretch marks [31], [32].

A 66-year-old male patient with severe facial
herpes zoster developed 5 days after zoster remission
specific cutaneous zosteriform lesion of his preexistent B-cellular chronic lymphatic leukaemia [28].

The autoimmune disease herpes gestationis
develops during the last trimester of pregnancy. It is
characterised by vesico-bullous eruptions in striae
distensae associated with pruritus [33].

Lymphatic impairment as a cause of ICD

Injection sites, stings and bites as an ICD

Lymphedema is caused by failure to drain
protein-rich interstitial fluid and can be primary or
secondary. Chronic lymph stasis has several
consequences,
including
lipogenesis,
fibrosis,
inflammation,
lymphangiogenesis,
and
immunosuppression. Lymphedema disrupts immune
cell
trafficking
which
leads
to
localised
immunosuppression,
predisposing
to
chronic
inflammation, infection, and malignancy. Thus,
lymphatic impairment can result in localised skin
disease in an ICD [8].

Intralesional injections of corticosteroids may
lead to an ICD. Verma (2007) observed the
development of a verrucous carcinoma on the foot of
an Indian female patient at the injection site [34].

We observed intralymphatic histiocytosis (IH),
a rare disease with livedoid, erythematous to
violaceous patches and plaques near articular metal
implants [29]. The development of Stewart-Treves
syndrome
(angiosarcoma)
in
chronic
arm
lymphedema of breast cancer patients illustrates the
importance of an intact lymphatic vasculature for
cancer surveillance and prevention (Figure 2) [30].

Wilmer et al., (1998) reported on benign
lymphangioendothelioma
(acquired
progressive
lymphangioma) at the site of a tick bite [35]. This
uncommon benign lesion should be distinguished
from well-differentiated angiosarcoma and patchstage Kaposi's sarcoma [36].
Chronic osteomyelitis after limb trauma can
lead to malignant transformation known as Marjolin’s
ulcer [37].

Previous sites of radiotherapy as ICD’s
Chronic radiodermatitis occurs from 6 months
up to 30 years after radiotherapy treatment. The skin
develops telangiectasia, pigmentary changes, skin
atrophy, dermal fibrosis, and keratoses. There is an
ongoing activation of myofibroblasts in the connective
tissue induced by transforming growth factor-beta 1
[38]. Sites of chronic radiodermatitis may be prone to
delay non-melanoma skin cancer development.
Wollina (2016) reported three patients with basal cell
carcinomas in such ICD’s more than 40 years after
irradiation [39].

Figure 2: Stewart-Trewes syndrome in a breast cancer patient after
lymph node dissection and radio-chemotherapy

Stretch marks as ICD’s
Stretch marks are common during pregnancy

A 78-year-old female patient presented with a
3 cm large soft tissue defect on the frontotemporal left
side with exposed bone and inflammatory soft tissue
on the edges of the defect. About 35 years ago, she
had undergone combined neurosurgery with skull
trepanation
and
radiotherapy
for
an
oligodendroglioma. Three years ago, sandwich
transplantation with the dermal template and meshed
skin graft failed. Recently she presented with a
chronic ulcer, and a complex defect repair was
performed after exclusion of a second malignancy.
This is another example of an ICD [40].
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Anastrozole is a non-selective aromatase
inhibitor for adjuvant breast cancer therapy in
postmenopausal women. Cutaneous adverse events
have been reported. A 64-year-old female patient with
a medical history of locally advanced breast cancer of
her right breast that was treated with radiotherapy and
adjuvant drug therapy with anastrozole, a nonselective aromatase inhibitor. She developed a
segmental bullous eruption limited to the canceraffected breast. Cessation of the aromatase inhibitor
and systemic therapy with prednisolone cleared the
lesions completely. This segmental erythema
multiforme-like drug eruption by anastrozole
represents another example of the concept of ICD
[41].

Tattoos as ICD’s
Tattoos are pigmented areas of traumatised
skin. Tattoo inks bear health risk. They may contain
hexavalent chromium (Cr [VI]), which is carcinogenic
to humans and a dermal sensitiser, benzene or
naphthalene, known as carcinogens, and acrylates,
known as sensitisers, among others [42], [43]. While
contact dermatitis or infections are seen in tattoos,
cancer development is a rare event and probably
coincidental [44], [45].

[56].
A greatly feared complication after surgery
represents pyoderma gangrenosum – a primary sterile
neutrophilic dermatosis (Figure 3) [57], [58].

Figure 3: Pyoderma gangrenosum in in a scar from section
caesarea

We observed a 63-year old man, who
developed a verrucous carcinoma of skin in the scar
of knee total endoprosthesis (Figure 4).

The pigment particles are foreign bodies and
can induce a chronic inflammatory response such as
sarcoidal granulomas [46], [47], [48]. These
granulomas are not identical with cutaneous
sarcoidosis. However, true cutaneous sarcoidosis has
also been observed in tattoos but less common [49],
[50].

Surgical scars as ICD’s
Surgery may possess several risks including
bleeding, infection, hypertrophic scars or keloid
formation. Surgical scars may also be the site of
manifestation of other disorders since they represent
an IDC.
Koebnerization by scars has been reported
for psoriasis [51], lichen sclerosis et atrophicus [52],
necrobiosis lipoidica [53], and vitiligo [54]. Scar
sarcoidosis is another representative of such
dermatoses [55].
In women after open abdominal surgery,
cutaneous endometriosis may develop. This
uncommon condition is characterised by the presence
of an abdominal mass, period and non-period pain.
Diagnosis needs to be confirmed by histopathology

Figure 4: Verrucous carcinoma in the scar after knee total
endoprosthesis

Burn scars as ICD’s
The burn wound is characterized by
alterations of immune cell composition. Even in the
early stage they contain significantly greater numbers
of T-cells, primarily αβ T-cells with a suppressor
phenotype. In contrast, the γδ T-cells are diminished,
and the expression of the early activator CD69 is
decreased 9-fold in the burn wound. This causes and
ICD [59].
Deep burn scars seem to facilitate secondary
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malignancies. With a delay of a year to decades
squamous cell carcinoma, basal cell carcinoma and,
to a lesser extent, melanoma has been reported [60].
Rarely, burn-induced tumours of histiocytic origin have
been observed in a few cases. Vanhooteghem and
Theate (2018) reported a 66-year-old male patient
suffering from severe large stage 3 burn on the leg.
Fifty-five years later, this patient developed large
extraosseous osteosarcoma on the scar [61].

Chronic friction as an ICD
Chronic friction is a thread to the epidermal
barrier. Typical clinical findings of chronic friction are
callus, corn, black heel and post-inflammatory
hyperpigmentation – in particular in the skin of colour
[62].
Friction can cause koebnerization of different,
mostly inflammatory dermatoses such as atopic or
occupational dermatitis [63], [64], lichen planus,
vitiligo [65], frictional hypermelanosis [66], frictional
keratosis of the nipple during breastfeeding or the
hyperkeratosis of buccal mucosa seen in morsicatio
buccorum [67]. Friction plays an obvious role in the
manifestation of hidradenitis suppurativa (syn: acne
inversa) [68]. In obese patients, boils often develop at
the site of friction (Figure 5). Sitting with closed-legs
on hard ground can cause callosities above the
ankles, also known as Yoga sign [69]. Another
example of a frictional dermatosis is pretibial alopecia
[70].

folliculitis, pseudofolliculitis, hyperpigmentation, and
depigmentation, including the koebnerization of vitiligo
[71], [72].
Laser hair removal also can induce
koebnerization. There are reports on reactive
perforating collagenosis and vitiligo induced by laser
hair removal [73], [74].
Table 1: Immunocompromised districts of skin
Major alteration(s)
Connective tissue disturbances

Underlying disorders
scars, stretch marks, chronic radiodermatitis, burns

Lymphatic impairment
Disturbed nerval function

lymphedema
herpes zoster, spinal or neuromuscular complaints
with disturbed autonomic vascular nerve function
skin graft recipient and donor sites, burns
steroid injections, chronic radiodermatitis, burns
tattoos

Impaired epidermal barrier
Local immunosuppression
Chronic exposure to foreign bodies

Conclusions
The concept of ICD has broadened our view
on localised immune dysfunction in the skin. These
areas are prone to develop secondary skin disorders,
both benign and sometimes malignant. The
pathogenesis is not completely understood and does
not seems to be uniform. Loss of barrier function, loss
of skin glands important for innate immunity, disturbed
vascular function, connective tissue alterations,
disturbed innervation or chronic exposure to foreign
bodies are possible mechanisms (Table 1). Future
research is necessary to develop strategies to
reconstitute ICD’s to gain full immunologic
competence again.
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BACKGROUND: Cutaneous angiosarcoma of the head and neck region is a subtype of cutaneous angiosarcoma
with an unfavourable prognosis. Diagnosis is often delayed.
PATENTS AND METHODS: The setting is an Academic Teaching Hospital Skin Cancer Center. Eight Caucasian
patients could be identified, 5 men and 3 women. Delay to diagnosis was between 12 to 4 months (mean 7.8 ±
2.9 months). The diagnosis was confirmed in all cases by histopathology and immunohistochemistry.
Hematoxylin-eosin, Giemsa, PAS, iron and reticulin stains were performed. Endothelial markers such as CD31,
CD34, and Ki67 for proliferation assessment were used in all tumours. Other markers used included pancytokeratin (CK), CK7, CK20, ERG, CD 40 and c-MYC. Tumours were classified as localised versus multifocal or
diffuse form. Tumour staging was performed according to the 8th edition of the AJCC. The mean age of patients
was 79 years ± 26.4 years. The male to female ratio was 1.7. Tumour classification was diffuse in 2 patients,
multilocular in one and localised in 5 patients. In 5 of 8 patients, a multimodal treatment was performed, one had
radiotherapy alone, in another patient surgery was performed, and radiotherapy is planned. The mean OS was
26.4 months ± 24.5 months.
CONCLUSION: Cutaneous angiosarcoma of the head and neck is an aggressive tumour with a poor prognosis.
Although surgery remains a cornerstone of treatment, the tumour size at first presentation may be too large, and
the elderly patients maybe not suitable for extensive surgery. Therefore, multimodal treatment with adjuvant
radiotherapy and/ or chemotherapy is necessary. Multimodal treatment offers a better outcome than radiotherapy
or chemotherapy alone. Stealth liposomal encapsulated doxorubicin is a therapeutic option for elderly patients
with improved safety compared to conventional doxorubicin.

Introduction
Cutaneous angiosarcoma of the head and
neck is a rare tumour entity of vascular origin. It
comprises about half of all angiosarcomas and
accounts for 1% of all soft tissue sarcomas. This
tumour is notorious for its aggressive and relentless
progression with frequent local recurrence and distant
metastasis. It affects mainly older people with a mean
age of 73 years. Due to its scarcity and innocuous
appearance at an early stage diagnosis is often
delayed for months. Bleeding is one of the leading

symptoms that is responsible for the first consultation.
However, bleeding is not an early sign [1].
A study of the National Cancer Institute's
Surveillance, Epidemiology, and End Results Program
recorded 434 cases of cutaneous angiosarcoma from
1973 to 2007 with a comparable incidence in men and
women. Caucasians represented the majority of
patients compared to patients with Asian or African
descent. Survival rates are dependent on age,
anatomical site, and stage of the disease. In this
study, patients < 50 years had a 10-year relative
survival rate of 71.7%, whereas patients ≥ 50 years
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had a 36.8% 10-year survival rate. Tumours of the
scalp and neck had a poor survival rate (13.8% 10year relative survival rate) compared to tumours on
the trunk (75.3% 10-year survival rate). Tumours
localised to the skin had a better prognosis (53.6%
10-year relative survival rate) than those with the
regional or distant stage (19.0% and 6.2%) [2].
Scalp sarcoma tends to be larger at the time
of diagnosis. That is responsible for a poorer
prognosis than facial angiosarcoma. An analysis on
50 patients with cutaneous head and neck
angiosarcomas from the Princess Margaret Cancer
Centre, Toronto / Ontario, Canada, estimated a 5-year
overall survival (OS) rate of 9% for scalp tumours and
26% for tumours of the face. In multivariate Cox
proportional hazards analysis of their data, scalp
location was independently prognostic for mortality
(hazard ratio [HR], 2.10; 95% CI, 1.03-4.28; p = .04)
[3].

Patients and Methods

Figure 1: Cutaneous angiosarcoma of the head and neck region; A)
Localized patch; B) Localized nodule; C) Multifocal tumour; D)
Diffuse tumour

In 5 of 8 patients, a multimodal treatment was
performed, one had radiotherapy alone, in another
patient surgery was performed, and radiotherapy is
planned (Figure 2). The mean OS was 26.4 months ±
24.5 months (Table 2).

Patients were seen and treated at the
Department of Dermatology and Allergology, Skin
Cancer Center. Delay to diagnosis was between 12 to
4 months (mean 7.8 ± 2.9 months). Differential
diagnoses were lentigo, bruising, rosacea, squamous
cell carcinoma and erysipelas.
The diagnosis was confirmed in all cases by
histopathology
and
immunohistochemistry.
Hematoxylin-eosin, Giemsa, PAS, iron and reticulin
stains were performed. Endothelial markers such as
CD31, CD34, and Ki67 for proliferation assessment
were used in all tumours. Other markers used
included pan-cytokeratin (CK), CK7, CK20, ERG, CD
40 and c-MYC.
Tumours were classified as localised versus
multifocal or diffuse form. Tumour staging was
th
performed according to the 8 edition of the AJCC [4].
The demographics are listed in Table 1.
Table 1: Demographics
angiosarcoma
1
2
3
4
5
6
7
8

Age Sex
Localization
79 yrs F
Scalp, temporoparietal
74 yrs M
Cheek
81 yrs F
Scalp
85 yrs M
Scalp
66 yrs M
Cheek
82 yrs F
Scalp
66 yrs M
Nose
79 yrs M
Scalp

of

head

and

neck

Figure 2: Cutaneous angiosarcoma, patient #8; A) Primary
presentation – “bruising after local trauma”; B) Large localized scalp
tumor after shaving; C) After surgery with curative intent (safety
margin 2 cm), stable meshed graft transplant; D) and E)
Histopathology and immunohistochemistry of the tumour; D)
Irregular vascular proliferations interposed by the dermal collagen
fibers. Endothelial cells with atypical nuclei, prominent toward the
lumen,
mitotic
figures
(Hematoxylin-eosin
x
4);
E)
Immunoperoxidase staining for CD31, strongly expressed by the
endothelial tumour cells (x 20); F) Immunoperoxidase staining with
Ki67 demonstration a highly proliferative fraction of almost 100 % of
tumour cells (x 20)

cutaneous

Discussion
Size (cm)
20
3.5
30
20
4
2
6
12

Remarks
ulcerations, bleeding
relapse after 6 yrs.
ulceration, bleeding
ulceration, bleeding
Oedema
multilocular, bleeding
oedema, redness
Bleeding

TNM
pT4N0M0
pT1N0M0
pT4N1M0
pT4N1M0
pT2N0M0
pT2N0M0
pT2N0M0
pT3N0M0

The mean age was 79 years ± 26.4 years.
The male to female ratio was 1.7. Tumour
classification was diffuse in 2 patients, multilocular in
one and localised in 5 patients (Figure 1).

The mainstay of treatment of cutaneous
angiosarcoma of the head and neck is surgery.
Surgery with curative intent as the initial treatment is
significantly associated with improved overall survival
[5].
However, complete excision is not always
possible. In such a situation, multimodal regimens
seem to improve the outcome [6]. A trial from the
Mayo Clinic analysed 55 patients with angiosarcoma
localised to the face or scalp. Multimodal treatment
received 73% of patients (the combination of surgery,
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radiation therapy, and/or chemotherapy), 15% were
treated only surgically, 95 with chemotherapy, 2% with
radiation alone and 2% had observation alone. The 5year OS was 38%. On univariate analysis, the use of
multimodality therapy (vs no multimodality therapy)
was associated with higher 5-year OS (46% [26% vs
16%) [7].
Table 2: Treatment of head and neck cutaneous angiosarcoma
and outcome
1
2
3
4
5
6
7
8

Treatment
2
Liposomal doxorubicin (20 mg/m )
followed by electron beam (total 40 Gy)
Surgery followed by electron beam (total
40 Gy)
Liposomal doxorubicin (20 mg/m2)
followed by electron beam (total 40 Gy)
Electron beam (total 40 Gy)
Paclitaxel followed by electron beam
(total 40 Gy)
Electron beam (total 40 Gy)
Surgery followed by electron beam (total
40 Gy)
Surgery, radiation is planned

Safety
Palmoplantar dysesthesia (CTC 0)
radiation-induced erythema (CTC 2)

Overall Survival

Radiation-induced erythema (CTC 2)

80 months

Anemia & lymphopenia (CTC 2);
radiation-induced erythema (CTC 2)
Radiation-induced erythema (CTC 2)

40 months

9 months
3 months

Radiation-induced erythema (CTC 3)

6 months

Radiation-induced erythema (CTC 2)

44 months

Post-radiation-erythema (CTC 3)

80 months

-

> 4 months

Radiotherapy is most often used in
combination with surgery. A meta-analysis from South
Korea demonstrated that OS of the radiation therapy
and chemotherapy group (37.0 ± 0.0 months) was
significantly longer than that of the radiation therapy
group alone (22.7 ± 7.6 months) or the chemotherapy
group alone (15.1 ± 4.6 months) [8]. This is in one line
with a trial from Osaka, Japan, that demonstrated
patients treated with both surgery and radiotherapy (2year OS: 45.8%) had a significantly better OS than
patients treated with either surgery or radiotherapy
alone (2-year OS: 11.1%) and patients treated with
neither surgery nor radiotherapy (2-year OS: 0%) [9].
Considering chemotherapy in elderly patients,
taxanes showed a response rate of 83.3% and a
median progression-free survival of seven months,
compared to non-liposomal doxorubicin with a
response rate of 50% and median progression-free
survival of 3months [10]. Taxanes show antiangiogenic activity. The conventional doxorubicin
therapy bears a high risk of cardiotoxicity, that leads
to the cessation of the treatments. This has not been
observed with stealth liposomal doxorubicin [11].
In our series, advanced tumour stages and
age > 70 years was characteristic. Initial differential
diagnoses were bruising, lentigo-like hyperpigmentation and rosacea. Most patients presented to the
doctor because of bleeding. None of the tumours was
diagnosed at outpatient cancer screenings.
In conclusion, cutaneous angiosarcoma of the
head and neck is a rare but aggressive vascular
malignancy with a less favourable prognosis than the
counterparts on trunk or extremities. Many patients
are older than 70 years of age that needs to be
considered for multimodal treatment. Surgery plus
radiotherapy is the treatment of choice. When
chemotherapy is necessary, stealth liposomal
doxorubicin offers a better safety profile for this age
group that conventional doxorubicin or taxanes [11],
[12], [13].
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Botulinum toxin (BTX) is a neurotoxin protein derived from the Clostridium botulinum bacterium that inhibits the
release of acetylcholine at the neuromuscular junction level whose effects has been used for many years to treat
a variety of muscular/neuromuscular conditions and more recently also for cosmetic use.
BTX has experimented in some dermatological conditions which include scar prevention and treatment with good
results. The complex mechanism underlying those results is not completely understood but several mechanisms
were proposed: release inhibition of different substances like (TGF)-β, substance P, calcitonin gene-related
peptide (CGRP) and glutamate thus modulating cutaneous inflammation and wound healing.
We analysed the published data on BTX off label applications on scars and keloids retrieved from PubMed.
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Introduction
Botulinum toxin (BTX)is a neurotoxin protein
derived from the Clostridium botulinum bacterium that
inhibits the release of acetylcholine at the
neuromuscular junction level causing temporary
chemical denervation. At the synaptic level, BTX
cleaves a docking protein (synaptosomal-associated
protein of 25 kDa or SNAP-25) on the internal surface
of neuronal membranes inhibiting vesicle fusion and
thus the release of acetylcholine [1]. BTX effects are
temporary and as SNAP-25 regenerates, contractility

is restored in the affected muscles after a variable
time of a few months.
BTX effects have been used for many years
to treat a variety of muscular/neuromuscular
conditions and starting from 2002 also for cosmetic
use [2].
More recently, BTX has experimented in
some dermatological conditions which include scar
prevention and treatment with good results [3], [4], [5].
The good results of those off label uses could be
explained with the widely known interaction between
skin and nervous system and is supposed that BTX
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may inhibit the release of other substances like (TGF)β, substance P, calcitonin gene-related peptide
(CGRP) and glutamate thus modulating cutaneous
inflammation and wound healing [5], [6], [7].

Material and Methods
We analysed the published data on BTX off
label applications on scars and keloids retrieved from
PubMed. We found 163 articles, from 2011 to April
2019 using the terms “botulin scar” and correlated
MeSH terms. Of these articles, only 44 were included
in this review. Exclusion criteria were: case reports,
duplicated studies, papers focusing on topics not
related to dermatology or plastic surgery and articles
written in languages other than English.

Results
BTX has been used to treat hypertrophic
scars (HS) and keloids in a number of studies [8], [9],
[10], [11], [12], [13], [14] and also was successfully
used in scar prevention [14], [15], [16], [17], [18], [19],
[20], [21]. Only a small number of available studies
were made as randomized controlled trials with the
efficacy of BTX compared to placebo (saline solution)
or steroids, and those studies differ for the amount of
2
BTX used ranging from 1.5 to 5 IU every cm and for
the frequency of treatment ranging from a single
treatment to multiple treatments done every month or
even with longer intervals, but all gave positive
results.
Moreover, some animal studies demonstrated
the usefulness of BTX in scar and keloid reduction
[20], [21], [22]. Despite all differences in published
studies a recent meta-analysis of randomised
controlled trials evaluating BTX effect in the face/neck
area has found that patients who received BTX had
better outcomes than those who did not receive it [24].
According to this study the scars were significantly
narrower (P = 0.006) and visual analogue scale
scores were significantly better, indicating that
patients treated with BTX were more satisfied with the
results than those who received saline. However, the
number of studies eligible for the analysis was only 9,
and only 3 of these were completely unbiased.

Discussion
The molecular mechanism of BTX usefulness
on hypertrophic scars and keloids is not yet perfectly
explained but in vivo studies in animals and humans
have demonstrated that, in addition to the known
effects on acetylcholine release, BTX inhibits
fibroblast
proliferation
(and
hence
collagen
production). Also, it is reported to downregulate the
expression of α-smooth muscle actin and myosin II
proteins, which are found in fibroblasts in a dosedependent fashion [23]. Is important to note that these
phenomena were not observed in fibroblasts isolated
from normal skin [27]. Other studies indicated that,
along with inhibition of fibroblast proliferation,
production of transforming growth factor (TGF)-β1 and
connective tissue growth factor were also diminished
[25], [26], [27]. Unexpectedly collagen production and
collagen organisation were found significantly
improved with intralesional BTX than with saline in a
rat model of burn healing and was associated with
faster vascularisation and reepithelialisation of the
wound [26].
To explain this phenomenon, it has been
hypothesised that BTX may increase expression of
Vascular endothelial growth factor (VEGF), and thus
promote angiogenesis that hastens wound healing
[29] and ultimately gave a better scar appearance,
although the exact mechanism for this is not known.
Results from studies investigating the effect of BTX on
the expression of VEGF in scar healing are still
inconsistent: some appear to demonstrate benefit, but
others show no effect [28].
One particularly favourable aspect of BTX
treatment is its ability to control the subjective
symptoms of hypertrophic scars. We already know
that BTX can immobilize the local muscles of a scar
and reduce skin tension caused by the muscle pull
which exacerbates inflammation and leads to
overproduction of collagen and glycosaminoglycans,
thus improving the cosmetic result of the scar, but
also relieves trapped nerve fibers in keloids,
neutralizing the itch and pain associated with smallfiber neuropathy [30], [31]. The last know effect
reported of BTX treatment is related to the inhibition of
inflammatory mediators release such as substance P
and calcitonin gene-related peptide (CGRP) [32], [33].
The reduction and control of local skin inflammation
mediated by those cytokines may allow better overall
healing resulting in a less evident scar.
In conclusion, the innovative applications for
BTX use in scar prevention or reduction, even if his
complex mechanism is not completely understood,
show very promising results. To better understand its
therapeutic potential in dermatology, future studies
should investigate the link between BTX and the
cutaneous neuroimmune system and skin-nervous
system interaction. Also, a consensus on the dose
and regimen would be desirable to standardise the
treatment.
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BACKGROUND: Neoplasias of the UV-exposed head-and-neck area of the elderly include non-melanoma skin
cancers of various origin.
CASE REPORT: We report two cases of rapid growing exophytic scalp tumors on chronic sun-damaged skin, in
one case with a tendency of bleeding. The tumours were removed by wide surgical excision with 3D margin
control, and the resulting defect was covered by a meshed split skin graft. Histopathologic examination disclosed
a dermal pleomorphic sarcoma in both cases. The staging was unremarkable in both patients.
CONCLUSIONS: Sarcomatous tumours of the scalp should be completely excised with a 3D margin control.
Dermal pleomorphic sarcoma is a more aggressive variant compared to atypical fibroxanthoma despite some
similarities.
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Introduction
Chronic sun-exposed skin predisposed to
non-melanoma skin cancer. In the head-and-neck
region, basal cell carcinoma, squamous cell
carcinoma, Merkel cell carcinoma, and sarcomas
have to be considered in elderly patients.
Dermal pleomorphic sarcoma (DPS) is an
important
differential
diagnosis
to
atypical
fibroxanthoma (AFX) [1]. Both tumour entities are
predominantly seen on ultraviolet (UV)-radiation

exposed head-and-neck skin in elderly patients. They
represent rapidly growing pleomorphic spindle-cellular
tumours with numerous mitoses, including atypical
ones. These tumours are non-encapsulated. Some
authors consider AFX as a superficial variant of DPS
[2], [3].
While both tumours are part of a disease
spectrum, their differentiation is important in risk
stratification. In contrast to AFX, which shows the
metastatic spread in up to 5%, DSP develops
metastasis in about 10 to 20% with up to 28% local
recurrences [4], [5], [6].
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Case Report
Case 1: A 71-year old male patient presented
with a field cancerization of his bald head. In the
occipital area, there was an irregular nodular plaque.
A diagnostic biopsy from elsewhere suggested a
cutaneous leiomyosarcoma. He was referred for
complete tumour excision. His medical records were
remarkable for metabolic syndrome with diabetes
mellitus type II, hyperlipidemia, hyperuricemia and
arterial hypertension. A being prostate hypertrophy
was known.
On examination, we observed numerous
actinic keratoses on his baldness, cutis rhomboidalis
nuchae and elastosis. In the centre of the occipital
region, a nodular firm, a painless, skin-coloured, illdefined plaque was observed with a diameter of
approximately 1.5 cm (Figure 1).

Tumour staging by lymph node and
abdominal sonography and dual-energy X-ray of the
thorax remained unremarkable. Healing was
uneventful. There was no relapse within a 2-year
follow-up.
Case 2: An 84-year-old male patient
presented with a rapidly growing, exophytic and
painless scalp tumour that was easily bleeding. His
medical history was remarkable for hypertensive
coronary heart disease with stent implantation,
diabetes mellitus type II, lower leg varicosis,
gonarthrosis, nodular goitre, and presbyacusis.
His facial and neck skin demonstrated signs
of extrinsic ageing with cutis rhomboidalis nuchae,
facial telangiectasias, multiple actinic keratoses and
elastosis. On examination, we observed a partially
ulcerated skin tumour in the left parieto-occipital
region, measuring 4 x 4 cm (Figure 2).

Figure 1: Dermal pleomorphic sarcoma (Case 1)
Figure 2: Dermal pleomorphic sarcoma (Case 2)

Due to the previous histological findings, we
recommended a wide excision with a lateral safety
margin of at least 2 cm and down to the galea in
general anaesthesia and three-dimensional histologic
margin control. The surgical defect measured 5 cm in
diameter, which was closed by meshed graft
transplantation. Wound healing was unremarkable.
Histologic examination revealed a spindle cell
tumour with well-defined borders but no capsule
infiltrating dermis and partially subcutaneous adipose
tissue. Tumour cell was arranged in a fascicular or
storiform pattern and demonstrated pronounced
cellular and nuclear atypia. Locally, numerous
mitoses, many atypical, could be identified. Neither
lymphovascular or perineural invasion nor necrosis
was evident. Tumour cells expressed CD10 and p53
strongly. Ki67 was positive in about 15% of tumour
cells; smooth-muscle actin was only weakly
expressed. Single cells were positive for CD68. The
tumour was completely negative for pan-cytokeratin
(CK), desmin and S100. Resection was R0.
The diagnosis of a DPS of the scalp was
confirmed.

Our suspicion was either a cutaneous
squamous cell carcinoma (SCC) or a Merkel cell
carcinoma (MCC). We recommended wide excision
with a lateral safety margin of at least 2 cm and down
to the galea in general anaesthesia and threedimensional histologic margin control. The surgical
defect measured 9 x 7 cm. It was closed by meshed
graft
transplantation.
Wound
healing
was
unremarkable.
Histologic examination revealed an exophytic
spindle cell tumour with well-defined borders but no
capsule. Tumour cell was arranged in a storiform
pattern and demonstrated moderate cellular and
nuclear atypia. Locally, numerous mitoses, some
atypical, could be identified. The tumour infiltrated the
subcutaneous adipose tissue resulting in a
honeycomb-like
pattern.
Lymphovascular
and
perineural invasion and tumour necrosis were absent.
Tumour stroma was sparse but well vascularized with
partially myxoid appearance. Tumour cells strongly
expressed vimentin and CD10; a weaker expression
of smooth-muscle actin was observed (Figure 3).
Some cells were positive for CD68 but negative for
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pan-cytokeratin (CK), CK5 and 6, CD34, and S100.
Resection was R0.

Figure 3: Histopathology of the dermal pleomorphic sarcoma (Case
2); a) Overview (hematoxylin-eosin x 2); b) Deep infiltration in the
subcutaneous adipose tissue (hematoxylin-eosin x 4); c)
Expression of CD10 (x 2)

The diagnosis of a DPS of the scalp was
confirmed. Tumour staging by computerised
tomography of the trunk and lymph node sonography
did not provide any hints for a metastatic spread. The
patient is in a regular follow-up.

sarcomatous tumour of elderly patients. It represents
an important differential diagnosis to other head-andneck malignancies such as squamous cell carcinoma,
basal cell carcinoma, Merkel cell carcinoma and AFX.
Complete surgical excision is the treatment of choice.
Tumour staging is necessary, since DPS have a risk
of metastatic spread.
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Botulinum toxin (BTX) is a neurotoxin derived from the Clostridium botulinum bacterium that inhibits the release of
acetylcholine at the neuromuscular junction level whose effects has been used for many years to treat a variety of
muscular/neuromuscular conditions and more recently also for cosmetic use.
BTX has experimented in some dermatological conditions, which include Rosacea and facial flushing treatment
with good results. The complex mechanism underlying those results is not completely understood but was
proposed a release inhibition of acetylcholine from peripheral autonomic nerves of the cutaneous vasodilatory
system combined with the blockade substance P and calcitonin gene-related peptide (CGRP) thus modulating
blood vessel dilatation.
We analysed the published data on BTX off label applications rosacea and flushing retrieved from PubMed.
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Introduction
Botulinum toxin (BTX) is a neurotoxin derived
from the Clostridium botulinum bacterium that exerts
its effect at the neuromuscular junction cleaving a
docking protein (synaptosomal-associated protein of
25 kDa [SNAP-25]) on the internal surface of neuronal
membranes, thereby inhibiting vesicle fusion and
release of acetylcholine thus causing a temporary
chemical denervation [1] . BTX effects in the targeted
muscles diminish over time as SNAP-25 regenerates,
and contractility is restored in a variable time of a few

months.
Those effects, used for many years to treat a
variety of muscular/neuromuscular conditions in 2002
was also approved for cosmetic use to treat complex
glabellar muscles that form frown lines first and to
treat lateral orbicularis oculi muscles that form crow's
feet later [2].
More recently, BTX has experimented in
some dermatological conditions which include
Rosacea and facial flushing treatment with good
results [3], [4], [5], [6]. The good results of those off
label uses could be explained with the widely known
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interaction between skin and nervous system and is
supposed that BTX may inhibit the release of
substance P, calcitonin gene-related peptide (CGRP)
and glutamate modulating cutaneous inflammation
and wound healing.

Material and Methods
We analysed the published data on BTX off
label applications on rosacea and facial flushing
retrieved from PubMed. We found 39 articles, from
2005 to April 2017 using the terms “botulin rosacea”
and “botulin flushing” plus all correlated MeSH terms.
Of these articles, only 30 were included in this review.
Exclusion criteria were: duplicated studies, papers
focusing on topics not related to dermatology or
plastic surgery (like many papers on flushing related
to Frey syndrome) and articles written in languages
other than English.

Results
BTX has been used to treat rosacea or facial
flushing in a small number of studies [7], [8], [9], [10],
[11], [12], [13], [14] and only one was made as
randomized controlled trials with the efficacy of BTX
compared to placebo (saline solution). All works,
randomised and not, while all using intradermal
injections, differ for the amount of BTX used ranging
from 1 to 6 IU every cm2 of affected skin and for the
frequency of treatment ranging from a single
treatment to three treatments done with different
intervals, but all gave positive results.
Single-arm pilot studies involving patients with
facial flushing were done and showed an
improvement within a variable time ranging from 2
weeks to 3 months after a single treatment of a
variable dose of BTX (from 1 to 2 IU/cm2) [9], [10],
[12], [13], [14], while the only randomized controlled
trial followed for 6 months 60 patients with
menopausal hot flushes treated with a single injection
of 6,2 IU of BTX per cm2 versus 0,9% saline solution
and showed a significant reduction in the mean
number of menopausal hot flashes after 2 months.
The effect of BTX was also investigated in 15 patients
with rosacea. Treated with a single dose of 15–45 IU
of BTX to face which resulted in a statistically
significant of erythema grade, as compared to
baseline, at 1, 2, and 3 months after treatment (P
< 0.05, P < 0.001, and P < 0.05, respectively) [9].

Discussion
Facial flushing consists of an episode of
redness often associated with a burning sensation. It
can be primary or idiopathic and secondary to rosacea
or hormonal stimuli like menopause; rosacea is a
common inflammatory dermatosis also characterised
by persistent erythema, telangiectasia, papules and
pustules [15].A possible mechanism by which BTX
improves flushing and rosacea is the blockade of
acetylcholine release from peripheral autonomic
nerves of the cutaneous vasodilatory system [16],
[17]. Is also known that BTX inhibits the release of
inflammatory mediators such as substance P and
calcitonin gene-related peptide (CGRP) [18] that have
a relevant effect in vasodilation. The reduction of all
those mediators can lead to a reduction of local skin
inflammation and allow erythema to fade out relieving
at the same time from pain. Reported adverse effect
to BTX treatment is rare and limited to a mild
headache.
In conclusion, the innovative applications for
BTX use in rosacea and facial flushing treatment,
even if his complex mechanism is not completely
understood, suggest that intradermal BTX injections
are safe and efficacious for reducing erythema and
flushing in rosacea. Larger, controlled, randomised
studies are warranted to determine optimal dosing
and duration of the activity. Moreover, to better
understand its therapeutic potential in dermatology
future studies should investigate the link between BTX
and the cutaneous neuroimmune system and skinnervous system interaction. Also, a consensus on the
dose and regimen would be desirable to standardise
the treatment.
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BACKGROUND: Eccrine poroma is a benign tumour of eccrine duct epithelium. The usual clinical presentation is
nodular.
CASE REPORT: We present a 78-year-old man with a painful pendulating flesh-coloured malodorous plantar
tumour. Differential diagnoses included telangiectatic granuloma, acrochordon, basal cell or squamous cell
carcinoma, cylindroma, amelanotic melanoma, and verruca. Microbiological investigations identified numerous
bacteria including Corynebacterium striatum, Streptococcus dysgalactiae, Staphylococcus aureus, Citrobacter
koseri. We performed surgery since the tumour hampered his mobility. Histopathology revealed a wellcircumscribed tumour composed of cuboidal cells with eosinophilic cytoplasm. Healing was unremarkable.
CONCLUSIONS: Pendulating plantar eccrine poroma is a rare clinical presentation of this benign adnexal tumour.
Often asymptomatic, in some cases the tumour may become painful. Because of the bacterial colonisation, it
could lead to deep soft tissue infections. Malignant transformation is possible. Surgical removal is the treatment of
choice.
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Introduction
Eccrine poroma is a benign adnexal tumour of
the skin. It originated from the sweat duct epithelium.
The first description came from Hermann Pinkus et
al., in 1956 [1]. The typical clinical presentation is a
dome-shaped nodule or plaque, often flesh-coloured
by sometimes pigmented. It occurs most commonly
on hand and feet. The typical poroma is a slowgrowing, asymptomatic lesion [2].
Histologically, it is composed of poroid or
cuboidal cells and is well circumscribed. The solid
tumour masses correspond to each other by
anastomoses creating an epithelial network. In
contrast to basal cell carcinoma, no palisading occurs

in the periphery. Tumours may be intraepidermal or
dermal. Their cytoplasm is periodic acid-Schiffpositive. Mitoses may occur. Ductal differentiation
occurs to a variable degree. The tumour stroma is
highly vascularized.
There are several subtypes like poromatosis,
linear eccrine poroma or porokeratotic eccrine ostial
and dermal duct nevus, among others [3]. About 18%
of poromas may transform into malignant
porocarcinoma [4]. This is accompanied by harbouring
ultraviolet light-induced mutations in TP53 and other
tumour suppressor genes [5].
Eccrine poromas are uncommon tumours.
Exophytic, pendulating poroma is very unusual.
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Case Report
A 78-year-old man presented with a plantar
tumour because of painful steps. He was otherwise
healthy.
On examination, we observed a malodorous
pendulating, flesh-coloured tumour on the right foot.
The plantar lesion measured 2.5 x 2 cm with a basis
of 5 mm (Figure 1).

Histology: A well-circumscribed polypoid
exophytic tumour was seen, which was composed of
monomorphous
cuboidal
cells
with
ductal
differentiation and well vascularized fibrous stroma: no
cellular atypia, no atypical mitoses (Figure 2).
The diagnosis of an eccrine poroma was
made.
The tumour was removed surgically in local
anaesthesia. Healing was unremarkable, and the
patient became pain-free (Figure 3). The malodor was
completely eradicated.

Figure 1: Pendulating tumour on the sole – eccrine poroma

Laboratory: Erythrocytes 4.42 (4.6-6.2 Tpt/l),
MCV 104.8 (80-96 fl), MCH 2.13 (1.75-2.05 mmol/l),
myelocytes 1%, lymphocytes 19% (25-45%), lactate
dehydrogenase 3.84 (2.35-3.75 µkat/l).

Figure 3: Complete healing after R0 surgery

Discussion
Eccrine poroma is a benign adnexal tumour
commonly but exclusively seen on hand and feet [6].
The clinical presentation as a pendulating polypoid
lesion is very unusual. This raised a variety of
potential differential diagnoses such as teleangiectatic
granuloma, achrocordon, basal cell or squamous cell
carcinoma, cylindroma, amelanotic melanoma, and
verruca [2]. Histology provided the clue and confirmed
an eccrine poroma.
Figure 2: Histopathology of eccrine poroma with solid tumor
formations composed of monomorphous cells, well circumscribed
(HE x 2)

Microbiology
from
the
tumour:
Corynebacterium
striatum,
Streptococcus
dysgalactiae, Staphylococcus aureus, Citrobacter
koseri.
Imaging: Diagnostic ultrasound from abdomen
and groins revealed a 16 mm large lymph node with
the preserved structure in his right groin.

On
immunohistochemistry,
we
could
demonstrate earlier that poromas disclosed some
scattered S100-positive dendritic cells, red-stained
cells in Lapham's method, and several silverimpregnated dendritic cells. The labelling with wide
spectrum keratin antiserum was low compared to
epidermal keratinocytes. Calmodulin known from
eccrine sweat gland ducts could be found in poromas.
In contrast, malignant porocarcinomas expressed a
greater variety of cellular markers than benign
poromas but failed to stain for calmodulin. The
differentiation of both tumours, however, was directed
toward inner duct cells and myoepithelium. Since
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myoepithelial
cells
are
missing
in
normal
acrosyringium, poromas and porocarcinomas are
thought to be sweat gland tumours related to the distal
portion of the dermal duct [7], [8].
The malodor was related to bacterial
contamination of the lesion by Corynebacterium
striatum, Streptococcus dysgalactiae, Staphylococcus
aureus, Citrobacter koseri. This is not only unpleasant
but bears the risk of deep soft tissue infection [9].
Complete excision is the treatment of choice for
poroma to prevent malignant transformation and deep
soft tissue infections.
In conclusion, eccrine poroma of the sole is
not uncommon, but pendulating tumours are
extremely rare. They can be painful and possess a
risk for deep soft tissue infections. Complete excision
is the treatment of choice.
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BACKGROUND: Recently, it has been developed a new technology for the reduction of subcutaneous adipose
tissue through a non-invasive treatment by microwaves. The main objective of the present study is to demonstrate
the feasibility of utilising a non-invasive, localised microwaves (MW) device to induce thermal modifications into
subcutaneous adipose tissue only by a controlled electromagnetic field that heats up fat preferentially. This device
is provided with a special handpiece appropriately cooled, directly contacting the cutaneous surface of the body,
which provides a calibrated energy transfer by microwaves.
AIM: In this paper, microscopic and ultrastructural modifications of subcutaneous adipose tissue induced by
microwaves irradiation are evaluated.
METHODS: Our experimental plan was designed for collecting biopsy samples, for each skin region treated with
a single irradiation session, 1) before treatment (control), 2) immediately after treatment, 3) after 6 hrs, 4) after 1
month, 5) after 2 months. Bioptic samples from each step were processed for light microscopy and transmission
electron microscopy. At the same time, each region where biopsies were collected was subjected to ultrasound
examination. Recorded images permitted to evaluate the thickness of different layers as epidermis, dermis,
hypodermis, connective fasciae, until to muscle layer, and related modifications induced by treatment.
RESULTS: In every biopsy collected at different time-steps, epidermis and superficial dermis appeared not
modified compared to control. Differently, already in the short-term biopsies, in the deep dermis and superficial
hypodermis, fibrillar connective tissue appeared modified, showing reduction and fragmentation of interlobular
collagen septa. The most important adipose tissue modifications were detectable following 1 month from
treatment, with a significant reduction of subcutaneous fat, participating both the lysis of many adipocytes and the
related phagocytic action of monocytes/macrophages on residuals of compromised structures of adipocytes. In
the samples collected two months following treatment, the remnants of adipose tissue appeared normal, and
macrophages were completely absent.
CONCLUSIONS: Ultrasound, microscopic and ultrastructural evidence are supporting significant effectiveness of
the new device treatment in the reduction of subcutaneous fat. In this paper, the possible mechanisms involved in
the activation of the monocytes/macrophages system responsible for the removal of adipocytes residuals have
also been discussed.

Introduction
The trafficking of fatty acids into and out
adipocytes is a physiological mechanism regulated by

a complex series of proteins and enzymes and is
under control by a variety of hormonal and metabolic
factors (Thompson 2011) [1]. Many Authors have
presented theoretical and experimental papers using
methods and devices with as objective the reduction
of adipose tissue. Particular interesting a recent paper
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(Asan 2017) [2] in which it has been considered the
properties of some tissues related to the absorption of
microwaves energy in different models using
equivalent phantom and ex-vivo measurements. The
most of experimental evaluations available in the
literature, related to fat reduction, have been
performed in vitro conditions, which only in few cases
could represent what and how happens in vivo, in the
complex dynamics inside tissues and organs in the
individuals. In this paper, we present morphological
observations on the subcutaneous adipose tissue
following microwaves irradiation of the skin.

months following treatment).
Temperature monitoring was performed
superficially by the thermometric infrared camera
vision system and internally, in the subdermal fat layer
(at 7mm depth), by sterile thermometric glass fibre.
The epidermal temperature in the treated area was
always observed in a safety-rage of 15-25°C, while at
4 to 7 mm in depth was of 50°C (Figure 1A and 1B).

A controlled electromagnetic field @2,45
GHz, perpendicularly applied to the skin, is selectively
absorbed by the subdermal fat layer thanks to the
dielectric properties of the different tissues (epidermis,
dermis, fat) crossed by the applied EMF. The highcontrolled emission of the EMF can establish a perfect
coupling only in the presence of a fat layer, due to the
absorption characteristics of this tissue at the
established frequency.
In the present in-vivo study on an animal
model, 7 minutes thermal exposure to 50°C,
histological and ultrastructural evidences show
conservation without damage to the epidermis and
dermis layers, while the subdermal fat is modified
through a series of molecular processes stimulating a
massive delivery of fat droplets and the beginning of
“auto-adipolysis”.

Material and Methods
A mathematical model was used to correlate
the frequency of the electromagnetic field and the
dielectric properties of the tissues to induce localised
hyperthermia only in the subcutaneous fat layer. The
non-invasive pseudo-transcutaneous electromagnetic
TM
field (Coolwaves by Onda, DEKA, Florence, Italy)
was applied to thermally induce adipocytes’ damage.
During the treatment, applying a transmitting
handpiece on the surface of the skin, the
electromagnetic field energy was delivered into the
subcutaneous adipose tissue (SAT) of a Vietnamese
pig (this study on the animal model was carried out in
full compliance with international guidelines for safety
and compliance with their use) with a 50.000 J total
dose delivered in 7 minutes over a cutaneous area 15
2
x 15 cm . The handpiece used was maintained at a
temperature of 5°C through a specific cooling system.
The experimental plan was designed on the
basis of a single irradiation session, and for each skin
region treated, biopsy samples were collected and
processed for light and electron microscopy, owing to
the following steps: T0 (before treatment, as control),
T1 (immediately after treatment), T2 (6h following
treatment), T3 (1 month following treatment) and T4 (2

Figure 1: A and B are showing the tip of the temperature probe
(arrow) by ultrasound A) and the temperature measured inside the
hypodermal layer B) respectively; C) and D) correlation of
ultrasound image C) and biopsy sample D) tissue layers; The
different layers are clearly identifiable: Epidermis and Dermis (E +
D), Subcutis (Hypodermal Adipose Tissue), Fascia, Muscle

In each time step, biopsy samples were
collected, immediately immersed in the fixative
solutions and processed both for light microscopy and
transmission electron microscopy.

Light microscopy
Biopsy samples were immediately immersed
in a 4% paraformaldehyde/sodium phosphate buffer
solution for 24 hrs and then processed (dehydration,
paraffin embedding and sectioning) for light
microscopy. Sections were stained with Haematoxylin
and Eosin, and other sections were stained with
Picrosirius Red for collagen staining.

Electron microscopy
Fixation was performed by immersion of
biopsy samples in a 2.5% glutaraldehyde (EM grade)2% paraformaldehyde in 0.1M sodium cacodylate
buffer solution (pH 7.3) for 6 hours at 4°C. After
washing in the same buffer, samples were post-fixed
for 2 h in osmium tetroxide 1.33% in 0.1 M s-collidine
buffer, dehydrated in a graded series of ethanol (30%,
50%, 70%, 80%, 95%, 100%), propylene oxide and
finally embedded in epoxy resin Epon 812. Semithin

_______________________________________________________________________________________________________________________________
2992

https://www.id-press.eu/mjms/index

Fioranelli et al. New System Delivering Microwaves Energy for Inducing Subcutaneous Fat Reduction
_______________________________________________________________________________________________________________________________

(0.2 µm) and ultrathin (40-60 nm) sections were
obtained at the ultramicrotome Reichert Ultracut S
provided with a diamond knife. Semithin sections were
stained with Toluidine blue and ultrathin sections,
previously collected on 200 µm mesh copper grids,
were counterstained with lead citrate and uranyl
acetate. A Zeiss EM 902 transmission electron
microscope, operating at 80 kV with an objective
aperture of 30 / 60 µm, was used for direct
observation. Electron micrographs were recorded on
Kodak 4489 Electron Image film and finally digitised
with an Epson Perfection V750 Pro scanner at 1200
dpi.

Results
The description of our observations will follow
the time sequence of samples collection, using the
most suitable presentation of our findings to better
understand the functional dynamics.
Before sample collection, it has been used
ultrasound imaging to define the thickness of the
different structural layers, particularly the depth and
extension of the subcutaneous tissue as the target of
the microwave energy transfer (Figure 1C) and
compare it with biopsy sample (Figure 1D).

Small blood vessels were also identifiable. At
the electron microscope (Figure 2B), the very thin
peripheral cytoplasm appeared to contain dispersed
organelles, as mitochondria, rare profiles of the
endoplasmic reticulum and small vesicles involved
realistically in the physiological transport of materials
(lipids included), responsible of the correct
homeostatic processes across the cytoplasm to and
from the interstitial connective tissue.
At time T1 (immediately the following
treatment), small single or multiple vesicles were
visible at the light microscope in the peripheral
cytoplasm of adipocytes (Figure 3A).
At time T2 (6 hrs after treatment), many
vesicles containing material very similar to the big
lipidic content of the adipocyte were detectable inside
adipocyte peripheral cytoplasm. In ultrathin sections
observed at the electron microscope, the whole
peripheral cytoplasm was completely occupied by
vesicles containing a relatively electron transparent
material. This feature appears particularly evident in
the oblique sections of the inner surface of the
peripheral cytoplasm as a holey structure (Figure 3B).
In a relatively thick section at the electron microscope,
we observed blebbing structures at the surface of
adipocytes (Figure 3C) projecting part of their lipidic
content towards the interstitial connective tissue.

At time T0, defining the control samples
collected
before
the
treatment,
microscopic
morphology of adipocytes appeared normal, spherical
in shape, with the whole volume of cells appearing
filled with a homogeneous content, surrounded by a
very thin layer of peripheral cytoplasm, where an
elongated and flattened nucleus was well identifiable
(Figure 2A). All around adipocytes and between them,
a loose connective tissue was appreciable, with some
cells (fibroblasts) and an extracellular matrix
constituted by collagen fibrils relatively dispersed
inside a faint ground substance (Figure 2A).

Figure 2: T0 (Control); A) Semithin section at the light microscope
from epoxy resin embedding, stained with toluidine blue. Adipocytes
show peripheral nucleus (N) with dispersed chromatin, a very thin
peripheral layer of cytoplasm, and a homogeneous lipidic content.
Around them, elongated fibroblasts and bundles of collagen fibres
are also observable; B) Ultrastructure of the very thin peripheral
cytoplasmic of an adipocyte and inside it two elongated
mitochondria were observable. A continuous basal lamina close to
the plasma membrane and collagen microfibrils in the surrounding
connective tissue is also visible. The homogeneous fat is
constituting the inner content of the adipocyte

Figure 3: T1, T2, T3; A) T1 (immediately the following treatment):
Semithin section at the light microscope from epoxy resin
embedding, stained with toluidine blue. Inside the thin peripheral
cytoplasm of adipocytes, some vesicles with the content similar to
the big lipid content of cells are visible; B) T2 (6 hrs following
treatment): at the electron microscope the peripheral cytoplasm of
adipocytes shows numerous vesicles occupying the whole
thickness of the cytoplasm. In the oblique sections, the internal
cytoplasmic surface appears fully of vesicles; C) T3 (6 hrs following
treatment): the high magnification at the electron microscope
represents the superficial blebbing as a direct extrusion of a lipid
droplet (asterisk) through peripheral cytoplasm from the inside of an
adipocyte (left) to the outside, in the interstitial connective tissue
(ICT). Arrows mark the thin peripheral cytoplasm of the adipocyte

Further,
some
cytological
details
of
adipocytes involved in these mechanisms, have been
observed at the electron microscope, as mitochondrial
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swelling with few disorganised cristae and
interruptions of the inner membrane, interruptions of
the plasma membrane, dilations of the endoplasmic
reticulum (data not shown). The whole of these
features suggests adipolysis via necrotic processes.
At time T3 (1 month after treatment),
observing transverse sections of the wall of
adipocytes, numerous vesicles were evident inside an
electron-dense cytoplasm. Some of them appeared as
invaginations of the inner side of the peripheral
cytoplasm with a content continuous with the big
lipidic sphere of the adipocyte; others appeared as
openings towards the interstitial connective tissue.
These features are suggesting a mechanism of endoexo-cytosis of lipids from the inside of the adipocyte to
the outside towards the interstitial connective tissue.
At time T3, in some areas of the biopsies an
inflammatory infiltrate was detectable. This infiltrates
appeared constituted by numerous cells penetrating
the interstitial tissue, singularly or grouped encircling
single adipocytes (Figure 4A).
The infiltrate is constituted mainly by
monocytes distributing free in the interstitial
connective tissue or close contact with adipocytes,
covering their external surface. Single monocytes
appeared provided with cytoplasmic processes
projecting free in the interstitial connective tissue or
directly contacting free vesicles released by
adipocytes. The first contact of monocytes with lipids
released by necrotic adipocytes is realistically
suggested by a direct contact representing the result
of the “find me” action of the extracellular lipid
structures towards monocytes and the starting of the
mechanism “eat me” stimulating the phagocytic action
of macrophages. The following step in the mechanism
of adipolysis observed at the same time T3 (after 1
month from treatment) is represented by the formation
of Crown-Like-Structures as the most typical feature.
CLS are constituted by single monocytes closely
related one with the other forming a pluricellular
structure directly encircling adipocytes (Figure 4A).
Inside these cells, small droplets appear very similar
to the adipocyte content, suggesting the starting of a
phagocytosis mechanism. In a following step of the
mechanism suggested by images, single monocytes
forming the “crown” around adipocyte, fuse their
cytoplasm forming a unique big cytoplasm with many
nuclei inside (syncytium) all around adipocytes (Figure
4B), realistically for a more effective action of
phagocytosis of the content of these cells and the
cytoplasmic residuals of the same necrotic
adipocytes. Remark in Figure 4B the small
dimensions of the represented adipocyte, due to the
action of fat removal by macrophages. At the electron
microscope, a single monocyte of the crown appears
closely contacting the surface of the adipocyte (Figure
4C).

Figure 4: T3 (1 month following treatment); A) Light microscopy of a
“Crown-Like-Structure”, constituted by a crown of single monocytes,
joined between them by thin cytoplasmic processes, distributed all
around an adipocyte. These monocytes appear to contain in the
cytoplasm small droplets similar to the content of the adipocyte.
Realistically these droplets are the result of phagocytosis due to
macrophage activity; B) The smaller adipocyte appears completely
surrounded by a multinucleated structure originated by the fusion of
single monocytes forming a single syncytial macrophage. The small
dimensions of the adipocyte are realistically due to stimulated
phagocytosis of the fat of necrotic adipocyte. Semithin sections
from epoxy resin embedding, toluidine blue-stained; C) In the high
left part of the electron micrographs (red arrow), a portion of the big
lipidic content of the adipocyte is directly contacting the interstitial
tissue. The remnant part of this content is directly contacting the
plasma membrane of a macrophage (small black arrows), which
has already internalised in his cytoplasm numerous lipid droplets.
The lack of the peripheral cytoplasm of the adipocyte demonstrates
that this adipocyte has completed the process of cellular death.
Furtherly, the basal membrane, far from the adipocyte, appears
highly disorganised inside interstitial tissue (asterisks); N:
macrophage nucleus

The surface of this cell appears expanded in
numerous and complex superficial projections towards
both the interstitium and the surface of adipocyte,
constituting a sort of labyrinth of spaces realistically
ready to endocytosis. Inside this cell, some small
droplets of phagocytosis are detectable (Figure 7C).
Adipocyte peripheral cytoplasm appears highly
fragmented or completely absent, permitting a direct
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exposure of the adipocyte content to the interstitium
and direct contact between the plasma membrane of
macrophage and the big lipid droplet of the same
adipocyte. Furtherly, remark the absence of the basal
membrane at the surface of the necrotic adipocyte.
Disorganised residuals of this structure are
recognisable in the interstitium externally to the
macrophage (Figure 4C).

The effectiveness of the treatment in terms of
fat reduction has been demonstrated by ultrasound
measurements of thickness from the surface of
epidermis to the muscle layer, significantly reduced
due to the fat reduction (Table 1).

The interstitium of the adipose tissue is
constituted by a loose connective tissue containing
finely distributed collagen fibres and a highly
permeable
ground
substance
formed
by
glycosaminoglycans,
proteoglycans
and
multi
adhesive glycoproteins. The interstitial connective
tissue is also provided with cells, like fibroblasts,
mesenchymal cells capable of differentiation,
migrating cells, endothelial cells forming the inner
lining of blood and lymphatic vessels. Highly extended
lymphatic vessels have been detected even at the
light microscope, as a delicate structure with a very
fine endothelial wall expanded between adipocytes.
Inside lymphatic vessels, free macrophages
containing lipid droplets. Realistically, following
phagocytosis, macrophages migrate inside connective
tissue, then pass through the thin endothelial wall of
lymphatics and finally they are transported with the
lymph to lymph nodes where the terminal lysis of the
phagocytised material is performed (data not shown).

Time Table

At time T4 (two months after treatment) the
normal structure of the adipose tissue appear
restored, as shown in semithin sections from epoxy
resin embedding (Figure 5A). Normal features of
adipocytes morphology two months after treatment
are also confirmed at the electron microscope (Figure
5B).

Figure 5: T4 (2 months following treatment); A) Semithin section at
the light microscope from epoxy resin embedding, toluidine bluestained. Adipocytes appear as T0 (control), without any vesicle in
the thin peripheral cytoplasm and a very thin interstitial tissue
between them. No cell infiltrate detectable; B) At the electron
microscope, the peripheral cytoplasm of two adjacent adipocytes,
with the interstitial connective tissue (ICT) between them, shows
normal features, as in the control samples. Abnormal modifications
of the plasma membrane or cytoplasmic structures are never
detectable. The very small vesicles observable in the peripheral
cytoplasm, as in control, are related to physiological trafficking of
molecules across peripheral cytoplasm of adipocytes

Table 1: Comparative Table of Thickness from the epidermal
surface to the muscle (excluded)

T0 Control
T1 Immediately post treatment
T2 6 hrs after treatment
T3 1 Month after treatment
T4 2 Months after treatment

Thickness Abdomen A
(right)
2.7 cm
2.6 cm
2.38 cm
1.38 cm
1.31 cm

Thickness Abdomen B
(left)
3.1 cm
3.0 cm
2.59 cm
1.3 cm
1.4 cm

Discussion
Controlled hyperthermia-and maybe other
effects not directly evaluable due to the treatment
(among them the resonance of some molecular
species-both structural and enzymatic-with the
frequency of irradiation) determines in the adipose
tissue (with particular effect on hypertrophic
adipocytes), severe adipolysis with necrotic-like
features which in turn stimulate an immune response
with the active participation of monocytes and
macrophages. Realistically, it could result in
adipocytes a response of functional surcharge in the
transporting mechanisms through membranes of the
peripheral cytoplasm. In adipocytes, some keystructures for the life of cells appear involved, as the
plasma membrane, the outer and inner membranes of
mitochondria, and the membranes of the endoplasmic
reticulum. The plasma membrane is essential for
maintaining the intracellular microenvironment and for
the whole of the finely controlled transmembrane
transport processes which guarantee the correct ionic
and molecular gradients and the related homeostatic
equilibrium with the extracellular environment.
Mitochondria are the cytoplasmic organelles
responsible for oxidative phosphorylation, providing
adenosine triphosphate (ATP) for most energetic
cellular processes. Endoplasmic reticulum (particularly
the rough e. r.) is the site of protein synthesis in the
polyribosomes attached to the membranes of the
organelle, controlling at the same time the 3D
conformation of proteins form which specific biological
functions depend. Concerning mitochondria, it is
possible to consider that the increased catabolism
induced by irradiation, in the mitochondria of
hypertrophic adipocytes would start a condition of
oxidative stress with production of Reactive Species
of Oxygen and free radicals (Giordano 2013) [3],
promoting an excess of delivery of fatty acids. The
excess of transport of different molecular species
through lipid droplets well identifiable morphologically
at the electron microscope (Kranedonk 2014) [4]-fatty
acids, adipokines and pro-inflammatory molecules –
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to the outside of the cell towards the interstitial
connective tissue (Giordano 2013) [3], overtake the
normal physiologic homeostatic flow through the very
thin peripheral cytoplasm of adipocytes (Gao 2017)
[5].
As a consequence of these structural and
functional events, “necrosis-like” modifications are
initiated, similarly to what happens in experimental
obesity demonstrated in mouse and humans (Cinti
2005) [6]. Through a chemotactic mechanism
mediated by receptors specifically called “find me”,
microparticles delivered by adipocytes stimulate the
recruitment of cells, both resident and coming from
the blood, specifically monocytes and macrophages
(Eguchi 2015) [7]. To all that, it follows the starting of
phagocytosis through molecular triggering signals
(“eat me” signals) of phosphatidylserine (a
glycerophospholipid)
delivered
by
adipocytes
(Krahling 1999, Engin 2017) [8], [9]. They are also
released pro-inflammatory mediators, as (TNF)α, nitric
oxide synthase, interleukin (IL)-6 and (IL)-1β. The
most of macrophages arrange in close relationship
with adipocytes which have started the necrotic
process, constituting characteristic “Crown Like
Structures” (Cinti 2005) [6]. In these structures,
activated monocytes and macrophages, starting with
single contacts, arrange constituting extended
multinuclear syncytia, as demonstrated in our
observations. The function of these structures is the
removal of the excess of free fatty acids and lipid
droplets free in the interstitial tissue, together with the
residuals of necrotic adipocytes. The big amount of
small insoluble lipid droplets released from adipocytes
constitute an important cytotoxic source of cholesterol
and free fatty acids, which can damage other
adipocytes (Unger 2002) [10]. Because of that, the
removal of these molecular species from the
interstitial tissue by macrophages represents a
defence mechanism to restore the physiological
homeostatic equilibrium. To all that it is added the
release of further other molecules chemoattractant for
macrophages, also stimulating the recruitment of
blood monocytes through diapedesis from vessels
with synergistic action of resident macrophages (Curat
2004) [11].
The excess of free fatty acids, via “Toll-like
receptors” (Nguyen 2007) [12], stimulate the immunesystem of the interstitial tissue, represented by
resident cells (subpopulation of macrophages also
identified as “dendritic cells”). These cells, similarly to
dendritic cells and Langerhans cells in the epidermis,
perform patrolling functions in the interstitium and
favour the recall of other monocytes from the blood. In
these cells, phagocytic functions are stimulated and
optimised through the aggregation of single
monocytes forming multinucleated phagocyting
macrophages which arrange all around the most
damaged adipocytes. In this process are also involved
the lipases in the adipocytes (Fujimoto 2011) [13], as
enzymes acting on constitutive triglycerides inside

adipocytes, with the delivery of glycerol and fatty
acids. In this way, these molecules are delivered by
adipocytes which already started a necrotic process,
to which significantly contribute Reactive Oxygen
Species (Ventura 2004, Green 2014) [14], [15]. These
molecular species aggravate the cytotoxic stress, with
rupture of cells membranes (plasma membrane,
mitochondria and endoplasmic reticulum membranes),
with free delivery of both cell fragments (or molecular
components no more contained inside membranous
compartments) and enzymes into the interstitial
tissue. Here, through phagocytosis, macrophages
remove these materials from interstitium and after
that, migrate inside lymphatic vessels in order to
complete terminal lysis of phagocytized material from
involved adipocytes
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BACKGROUND: Actinic keratoses (AKs) are precancerous epidermal lesions induced by chronic exposure to
ultraviolet light. Several topical and surgical treatments are available. For field cancerization, photodynamic
therapy (PDT) is a very effective noninvasive treatment with excellent outcome and cosmesis. The management
of treatment-associated adverse events, however, is crucial to achieve the treatment aims and to ensure patients
adherence to PDT.
CASE REPORT: We report on adverse events and their management related to PDT. We conducted literature
research on PUBMED (R). Also, we present a case of an uncommon adverse event-PDT-induced rosacea flareup on scalp and eyes. The patient was treated successfully by submicrobial slow-release doxycycline orally.
Conclusions: PDT is an excellent treatment option for multiple AKs such as in bald scalp field cancerization. The
management of adverse events during and after PDT is an essential part of a successful treatment plan.
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Introduction
Actinic keratoses (AKs) are common
dysplastic intraepidermal lesions induced by chronic
exposure to ultraviolet radiation (UVR). The
prevalence of AKs in the United States has been
estimated at nearly 40 million in 2004. AKs have the
ability to progress to cutaneous squamous cell
carcinoma (SCC) rate a yearly rate of 0.6% in the
elderly population [1]. Multiple AKs often develop on
the bald scalp in patients with an outdoor profession
such as farmers, construction workers, or sailors.
Such a situation has been described as field
cancerization since the affected area is at higher risk

to develop cutaneous squamous cell carcinomas
(SCC) [2]. Recently, the AK area and severity index
(AKASI) has been developed as a new quantitative
tool for assessing AK severity on the head and to
monitor outcomes of different treatments [3].
For the treatment of AKs, various
pharmacological, surgical and phototherapeutic
approaches are available. One of the highly preferred
methods to treat field cancerization is photodynamic
therapy (PDT) [4], [5].
PDT is a non-invasive method that combines
a photosensitizer that accumulated in preneoplastic
and neoplastic epidermal keratinocytes with
subsequent irradiation. Protoporphyrin IX (PpIX) is the
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photosensitizer
most
commonly
used
in
dermatological PDT. Soluble precursors to PpIX such
as 5-aminolevulinic acid (ALA) or methylaminolevulinate (MAL) are used in topical ointments.
These compounds are absorbed by the skin and
enzymatically converted into PpIX within the
keratinocytes. In contrast to normal keratinocytes,
preneoplastic and neoplastic cells accumulate more
PpIX more rapidly than normal cells because their
heme biosynthesis is elevated. The most effective
way to activate intracellular PpIX is an irradiation with
635 nm [6]. By irradiation, the photosensitizer
becomes activated and leads to oxidative stress in
mitochondria and membranes, resulting in cell death
[7].

Case Report

A 70-year-old Caucasian male patient present
with a field cancerization with multiple actinic
keratoses (AKs) on the forehead and scalp (Figure 1).
His medical history was remarkable for facial and
scalp rosacea, but the disease was in remission.

Biofrontera AG, Leverkusen, Germany) was applied.
The area was covered by the aluminum foil for 3
hours. Before irradiation, the gel residues were
removed with a wet gauze compress. Irradiation was
performed with a narrow-band red light with a peak
wavelength of 635 nm and a total light intensity of 37
2
J/cm (BF-RHODO LED®, Biofrontera). During PDT,
skin surface was treated by cooled air and an icespray. After PDT, skincare with a cream containing an
extract of Mahonia aquifolium (Beliox® cream,
Biofrontera AG) for at least two weeks was
recommended.
Immediately after the procedure, moderate
erythema was noted. The following days, he
developed the usual inflammatory reaction in the
treated area, which improved after topical treatment
with moisturiser.
After 2 weeks, however, he presented with a
severe flare-up of preexistent rosacea with multiple
papulopustules on the scalp (red scalp syndrome) and
ocular involvement with blepharon-conjunctivitis
(Figure 2). He received oral low-dose doxycycline
(Oraycea 40 mg retard capsules 1 x d) with rapid
improvement within 10 days.

In the past, actinic keratoses were treated
topically with diclofenac sodium 3% in hyaluronic acid
2.5% gel and 0.015% ingenol mebutate gel. However,
this did not result in complete remissions but showed
a rather rapid relapse. Therefore, photodynamic
treatment (PDT) was suggested.

Figure 2: Rosacea eruption on the scalp after successful PDT. No
actinic keratoses can be seen but erythematous papules

Literature review on adverse events of
dermatological PDT

Figure 1: Field cancerization of the bald scalp

He underwent a single PDT. The session
started with roughing of the actinically damaged skin
with a mono-filamentous fibre pad (Debrisoft®,
Lohmann & Rauscher GmbH & Co. KG, Neuwied,
Germany). The area was disinfected with Octenisept®
solution (SCHÜLKE & MAYR GmbH, Norderstedt,
Germany). After that, a gel containing 78 mg 5aminolaevulinic
acid
nanoemulsion
(Ameluz®,

The major drawback of PDT is the strong pain
experienced during the irradiation with 635 nm light
that can sometimes become even intolerable for
patients, requiring interruption or termination of the
process [4], [5]. Reactive oxygen species, transient
receptor potential channels and inflammatory
reactions are mediators in pain. This type of pain does
not respond to oral pharmacological pain killers.
Topical anaesthesia is of limited value. In a
comparative trial, the scalp nerve block was more
effective than intravenous (IV) analgesia with
piritramide 7.5 mg IV plus oral metamizole in
combination with cold-air analgesia, and cold-air
analgesia alone [8].
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An alternative to classical red-light irradiation
is day-light PDT. The efficacy is slightly lower in
particular in case of thicker AKs. On the other hand,
low-irradiance light sources (such as variable pulsed
light and daylight PDT) are currently the best
analgesic option [9].
Other treatment-emergent adverse events are
erythema, bullous reactions, transient oedema, and
oozing. These cutaneous adverse events are
experienced by 100% of treated patients in variable
grades of severity. Sun-protection after PDT and
moisturisers for skincare are highly recommended.
Usually, these adverse events disappear within 2
weeks after PDT [10], [11].

Although not studied in detail, various pathogenetic
pathways might have been involved in this rare
adverse effect of PDT – red scalp and blepharonconjuctivitis.
In conclusion, PDT is a versatile noninvasive
method in dermatology. The major medial indication is
the treatment of multiple AKs and field cancerization.
Adverse events are common but of a temporary
nature. While pain and inflammatory reactions are
noted in almost all patients, rosacea is a rather
uncommon unwanted side effect. Treatment is as in
idiopathic rosacea.

References
Discussion
PDT is a versatile treatment option in
dermatology to improve symptoms of extrinsic ageing,
including actinic keratoses but also acne and rosacea
[12],[13],[14]. Adverse events are temporary and
include pain sensations and localised inflammatory
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red scalp syndrome and ocular rosacea. Red scalp
syndrome is part of the rosacea spectrum and
responds very well to oral low-dose doxycycline [16],
[17]. Systemic treatment is also warranted in the case
of ocular rosacea involvement [18].
An alternative for the treatment of actinic
keratoses and rosacea would be the use of combined
Q-switched KTP 532 nm and Nd: YAG 1064 nm laser
[19], combined intense pulse light and Q-switched
KTP 532 nm, or Q-switched KTP 532 nm laser alone
[20]. All of these methods work on precancerous
lesions. They also target telangiectasia (KTP) and
erythema (Nd: YAG and IPL). However, none of these
is efficient for papulopustular rosacea.
Rosacea is known to be aggravated by
several endogenous and exogenous factors. Heat
activates both TRPV1 and
TRPV2
(transient
receptor potential vanilloid), which are involved in
rosacea pathogenesis. Inflammasome (NALP3) and
TLR-2 are induced by sun-light exposure in rosacea.
Last not least, cosmetics have been shown to induce
TRPA1 (transient receptor potential ankyrin 1) [19].
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BACKGROUND: Wells syndrome is a rare idiopathic dermatosis of the eosinophilic spectrum. Diagnostic criteria
include cutaneous eruptions of variable morphology with eosinophilic infiltrates, peripheral blood eosinophilia, a
relapsing, remitting course, and exclusion of systemic disease. Diagnosis is often delayed.
CASE PRESENTATION: We present a 28-year older man with recently developed pruritic and sometimes painful
erythema. His medical history was positive for coughing in the evening that started in November 2012. Later, a
pansinusitis developed. Early diagnosis improves the outcome.
CONCLUSION: Standardized treatment has yet to be developed. In our case, systemic corticosteroids were of
limited value only.
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Introduction

Eosinophilic
skin
diseases
are
heterogeneous. Pruritus is a common symptom.
These disorders can be classified in:

Eosinophilic skin diseases are characterised
by eosinophil infiltration and/or degranulation in skin
lesions, with or without blood eosinophilia. Eosinophils
can defend against microbes, to regulate
inflammation, cause tissue damage, promote
remodelling and fibrosis, and initiate pruritus. Tissue
eosinophilia can be caused by cytokine-mediated
increased differentiation and survival of eosinophils
(extrinsic eosinophilic disorders), and mutationmediated clonal expansion of eosinophils (intrinsic
eosinophilic disorders). Increased generation of
interleukin (IL)-5 producing T-lymphocytes is often
involved [1].

- allergy-related (allergic drug eruption,
urticaria, allergic contact dermatitis, atopic dermatitis),
- parasitic infestations and arthropod bites,
infection-related
(chronic
aspergillosis, HIV, Toxocara canis),

pulmonary

- autoimmune blistering (bullous pemphigoid,
dermatitis herpetiformis), and
- those of unknown origin (idiopathic).
The latter group, which is extremely
heterogeneous and rare, includes Wells syndrome
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(eosinophilic cellulitis), granuloma faciale, eosinophilic
pustular folliculitis, recurrent cutaneous eosinophilic
vasculitis, Job syndrome, angiolymphoid hyperplasia
with eosinophilia, and eosinophilic fasciitis [2]. Here
we present a case of Wells syndrome with a
remarkable delay of diagnosis.

Case Report
A 28-year older man presented with recently
developed pruritic and sometimes painful erythema
(Figure 1). His medical history was positive for
coughing in the evening that started in November
2012. In January 2018, he contacted his GP because
of fever. He got a prescription for codeine and oral
antibiotic.

no blistering (Figure 1).
A diagnostic skin biopsy revealed eosinophilic
and neutrophilic infiltrate with dominance of
eosinophils of the whole corium with presence of socalled flame figures, i.e. degranulated eosinophils
around collagen fibres.
Eosinophilia of the cutis is suggestive of the
following three differential diagnoses: Wells syndrome
(Eosinophilic cellulitis - EC), Churg-Strauss syndrome
(Eosinophilic granulomatosis with polyangiitis EGPA), and hyper-eosinophilic syndrome (HES).
Imaging:
Echocardiography
remained
unremarkable. Dual X-ray energy of the chest was
suggestive of atypical pneumonia treated with oral
clindamycin (Figure 2).

Figure 1: Clinical presentation of Wells syndrome (eosinophilic
cellulitis) with large erythematous and brownish macules with
slightly elevated borders: abdominal (left); axillary (right)
Figure 2: Chest X-ray with atypical pneumonia-like features

Because of a feeling of pressure and fullness
of the paranasal sinuses, he went to an ENT
specialist. The allergy tests remained negative, and
he got a prescription for 200 mg-cineole capsules.
In April 2018 he experienced a short breath in
addition to coughing and greenish sputum. The
pulmonologist diagnosed infection-triggered asthma.
A corticoid asthma spray improved coughing
temporarily.
He presented himself again to the ENT
specialist in July 2018 because of persistent coughing
and nasal speech. He got a prescription for an oral
antibiotic, prednisolone tablets and a corticoidcontaining nasal-spray. In August 2018 he suffered an
allergic shock after novaminsulfon intake. A
respiratory insufficiency was treated in the intensive
care unit. Oral prednisolone medication was
continued. A computerised tomography (CT) of
paranasal sinuses demonstrated a massive polypoid
pansinusitis with congestion of the cavities. At this
point, the erythematous skin lesions appeared.
On examination, we observed larger
erythematous to brownish macules with a slightly
elevated border of the armpits, peri- and infraumbilical, on fingers and thighs. There was no scaling,

Body plethysmography excluded obstructive
or restrictive ventilation conditions. There was no hint
for a diffusion abnormality either.
Abdominal ultrasound
pathological findings.

demonstrated

no

The ENT council confirmed a chronic
pansinusitis with an indication for functional
endoscopic sinus surgery. Histology of the surgical
specimen did not show tissue eosinophilia. After
surgery, prednisolone was omitted. The exanthema
re-appeared but was less severe. Dyspnea continued.
Laboratory investigation: Eosinophil blood
count 23.7 % (normal range: 0.8 – 7.0) or 2.03 G/L
(0.04 – 0.54), total IgE 416.0 kU/L (< 100),
lymphopenia of 20.0 % (25-45), creatine kinase 3.74
µmol/s * L (0.00-2.90), total protein 62.4 g/L (66-87),
25-OH-vitamine D 15.5 ng/L (20.0-80.0), C-reactive
protein, ANA, c-ANCA, p-ANCA, myeloperoxidase, C3
and C4 complement, antibodies to SSA/Ro, SSB/La,
Scl-70, Jo-1, Sm, and RNP70 were normal or
negative.
In summary of our findings, we confirmed the
diagnosis of Wells syndrome.
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The medication at the end of hospital stay
consisted of the following medical drugs: Cetirizine 10
mg/d, methyl-prednisolone 8 mg/d, cortisone nasal
spray; tiotropium bromide pulmonary spray and
salmeterol xinafoate/fluticasone spray, cholecalciferol
20.000 I.U. on day 1 and 15 of each month, and
fluocinolone acetonide ointment for a maximum of 4
weeks.

Discussion
Our patient underwent an odyssey to the final
diagnosis of EC. Eventually, EGPA could be excluded
by the normal finding of chest X-ray, body
plethysmography, absence of tissue eosinophilia in
surgical specimen from pansinusitis surgery, and
absence of ANCA in peripheral blood. In skin
histology there was no vasculitis, granulomas were
missing [3].
HES has been recently redefined as: (1)
3
Blood eosinophilia of greater than 1500/mm on at
least two occasions or evidence of prominent tissue
eosinophilia associated with symptoms and marked
blood eosinophilia. (2) Exclusion of secondary causes
of eosinophilia, such as parasitic or viral infections,
allergic diseases, drug-induced or chemical-induced
eosinophilia, hypoadrenalism, and neoplasms [4].
EC or Wells syndrome was described in 1971
by G. C. Wells as recurrent granulomatous dermatitis
with eosinophilia [5]. EC has a sudden onset. During
the course of the disease, patients present with
recurrent episodes of acute pruritic dermatitis and / or
painful edematous swellings or persistent urticarial
eruptions. This was a leading symptom in the present
patient.
Table 1: Diagnostic criteria for eosinophilic cellulitis (Wells
syndrome)
Major criteria (2 of 4 required)
Any of the previously reported clinical variants
Plaque-type
Annular-granuloma-like
Urticaria-like
Papulovesicular
Bullous
Papulonodular
Fixed-Drug Eruption-like
Relapsing, remitting course
No systemic evidence disease
Histology: eosinophilic infiltrates, no vasculitis
Minor (at least 1 required)
Histology: Flame figures
Histology: Granulomatous change
Laboratory: Peripheral eosinophilia not persistent and not greater than > 1500/μl
Triggering factor (e.g. drug)

Histopathology is useful in diagnostics. The
findings vary with the disease stage, of course.
Initially, oedema and a dermal infiltrate of eosinophils
are seen. The sub-acute stage, as in our patient, is
characterised by fibrinoid flame-figures of mid to deep
dermis. Later on, eosinophils tend to disappear and
are replaced by histiocytic granulomas. The absence

of vasculitis is an important negative sign [6].
Diagnostic criteria have been proposed by
Heelan et al., in 2013 [7] (Table 1).
The cause of the disease is unknown, but
other disorders may be associated with EC such as
infections or hematologic disorders or medical drugs.
Cases of EC arising in patients receiving biologics are
increasingly reported [8], [9].
Systemic corticosteroids are usually helpful in
EC, but the response may vary about associated
pathologies. In our case, the previous corticosteroid
treatments were too short, or the dosage was
insufficient, leading to recurrences. Standard doses
are 1 mg prednisolone per kg body weight.
Sometimes higher dosages and repeated course are
necessary. Cyclosporin A has been used at doses
between 100 and 200 mg/d. Alternatives to systemic
corticosteroids are dapsone with a dosage of up to
200 mg/d if there is no glucose-6-phosphate
dehydrogenase deficiency, antihistamines (with
limited success), colchicine, chloroquine, and
azathioprine among others. The combination of
prednisolone 50 to 10 mg/d with dapsone 50 mg/d
seems to induce a more rapid response. Randomised
controlled trials are missing [10].
New treatment modalities are on the horizon.
Case reports on successful treatment of EC with
monoclonal anti-IgE antibody omalizumab have been
published [11]. Increased expression of IL-5 has been
reported in several cases. Therefore, antibodies
directed against IL-5 (e.g. mepolizumab), IL-5receptor, and Siglec-8 could be a choice. Reduction of
tissue
eosinophilia
can
be
achieved
by
dexpramipexole, tyrosine kinase inhibitors, Janus
kinase inhibitors, or cytokine inhibitors to IL-13, IL-31,
and others [12].
In conclusion, EC or Wells syndrome is a rare
disorder of the spectrum of eosinophilic skin diseases.
Diagnosis may be significantly delayed if this rare
syndrome is not considered during a chronic relapsing
course of variable complaints. Other eosinophilic
disorders need to be excluded. Underlying or
associated diseases of autoimmune, infectious or
malignant nature need careful consideration.
Treatment of choice is systemic corticosteroids, but
more specific treatment options are on the horizon.
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BACKGROUND: Cutaneous B-cell lymphomas represent about 25% of all cutaneous lymphomas. Peripheral
diffuse large B-cell lymphoma of the leg type is the most aggressive subtype seen mainly in elderly patients.
Treatment is not standardised.
CASE REPORT: An 87-year-old female patient was presented in May 2018 because of the development of
painless subcutaneous nodules on the legs since late 2017. On examination, we observed up to 5 cm large
erythematous nodules on the legs and a smaller plaque in the left submammary fold. The histology of a skin
demonstrated tumour infiltrate that was separated from the overlying epidermis by a grenz zone. It consisted of
densely packed, blastoid lymphocytic cells with numerous, and some atypical mitoses. The cells were positive for
CD20, CD79A and CD5. Almost 100% of the cells were labelled with Ki67. The diagnosis of a diffuse large B-cell
lymphoma (PCLBCL-LT) of the leg was confirmed. Histologic analysis of a bone marrow biopsy demonstrated a
hypercellular bone marrow without malignant lymphatic infiltrates. Diagnostic ultrasound of cervical nodes and
computerised tomography (CT) scans (native and with contrast medium) of head, neck and trunk excluded an
extracutaneous manifestation of the PCLBCL-LT. Treatment with rituximab plus bendamustibe was initiated, but
tumour progress was noted after the second course. Suggested palliative therapy with radiation and rituximab
was refused. The patient died 7 months after diagnosis.
CONCLUSIONS: Although some trials suggested a beneficial effect of immuno-chemotherapy, the prognosis
of (PCLBCL-LT) remains poor. Standardised treatment is missing due to the relative rarity of this malignancy.

Competing Interests: The authors have declared that no
competing interests exist

Introduction
Among all primary cutaneous lymphomas, Bcell lymphomas (CBCL) represent the minority with
25% of all cases. Their diagnosis is based on
histopathology, immunohistochemistry, and staging
evaluation. There are 3 types of primary (CBCL):
primary cutaneous marginal zone lymphoma, primary
cutaneous follicle centre lymphoma, and primary
cutaneous diffuse large B-cell lymphoma, leg-type and
NOS-type (not otherwise specified) [1]. Since these
malignancies have the same morphology as their
systemic counterparts, the diagnosis is one of
exclusion of extracutaneous manifestation.

Cutaneous large B-cell lymphomas that
contain a majority (≥ 80%) of large-cells and a
proliferative rate ≥ 40% need further subtyping into
diagnosis between leg type peripheral B-cell
lymphoma (PCLBCL-LT) or primary cutaneous follicle
centre lymphoma with large cell morphology (PCFCLLC), and unclassified lymphomas (PCLBCL/NOS).
Both CD10 and MUM1 are characteristic for the legtype [2]. Patients with PCLBCLs-LT are on average
older than those with (PCLBCL/NOS) and express
more Bcl-2. Negative prognostic markers are Bcl-2,
MYC rearrangements, and female gender, while
proliferation rate (Ki67) is not of prognostic
significance. Overall survival (OS) is poorer for
PCLBCL-LT than PCFCL-LC or PCLBCL/NOS [2], [3],
[4].
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Case Report
An 87-year-old female patient presented in
May 2018 because of the development of painless
subcutaneous nodules on the legs since late 2017.
Past medical history was positive for a basal cell
carcinoma of the nose which had been surgically
removed in 2016, bilateral knee replacement and a
large goitre.
On examination, we observed up to 5 cm
large erythematous nodules on the legs and a smaller
plaque in the left submammary fold (Figure 1).

Figure 1: Primary cutaneous diffuse large B-cell lymphoma, legtype; A) Large tumour nodules of the legs; B) Tumor plaque of the
left submammary fold

A skin biopsy was performed. The tumour
infiltrates separated from the overlying epidermis by a
grenz zone. It consisted of densely packed, blastoid
lymphocytic cells with numerous, and some atypical
mitoses (Figure 2).

Figure 3: Immunohistology of primary cutaneous diffuse large B-cell
lymphoma, leg-type, peroxidase stain; A) CD20 (x 10); B) Ki67 (x
10)

Histologic analysis of a bone marrow biopsy
demonstrated a hypercellular bone marrow without
malignant lymphatic infiltrates. Diagnostic ultrasound
of cervical nodes and computerised tomography (CT)
scans (native and with contrast medium) of head,
neck and trunk demonstrated the giant goitre but no
hints of an extracutaneous manifestation of the
PCLBCL-LT were found. Laboratory investigations:
Initially, we observed a leucopenia of 3.29 Gpt/L
(Normal
range:
3.8-11.0),
increased
lactate
dehydrogenase of 5.33 µkat/L (2.25-3.55), beta-2microglobulin 3.3 mg/L (0.8-2.4), and strongly
increased soluble interleukin-2 receptor of 1,188 U/mL
(223-710). In the differential blood count, there was a
lymphopenia of 8%.
She was presented to the interdisciplinary
tumour board. Combination of rituximab /
bendamustin therapy was initiated, and adjuvant
neutropenia prophylaxis with granulocyte-colony
stimulation factor (Neupogen) was administered.
Infection
prophylaxis
with
trimethoprim
–
sulfamethoxazole, and substitution with folic acid and
vitamin B12 completed the medical treatment. She
has undergone two cycles but experienced progress
of the disease after an initial partial response.
Therefore, palliative radiotherapy, in combination with
rituximab once a week was planned. Tumour nodules
increased by size and by number, the larger ones
exulcerated. The patients rejected the suggested
palliative treatment. She died 7 months after
confirmation of the diagnosis.

Discussion
Figure 2: Histopathology of primary cutaneous diffuse large B-cell
lymphoma, leg-type, with a grenz zone and blastoid lymphocytic
cells of the dermis (Hematoxylin-eosin x 2)

The cells were positive for CD20, CD79A and
CD5. Almost 100% of the cells were labelled with Ki67
(Figure 3). There was no reactivity with antibodies
against CD10, CD30, Bcl-2, Bcl-6, cylin D1 and
SOX11. The diagnosis of a diffuse large B-cell
lymphoma (PCLBCL-LT) of the leg was confirmed.

PCLBCL-LT is clinically more aggressive than
other primary cutaneous B-cell lymphomas. This
malignancy usually affects elderly females (mean age
76 years) and presents with rapidly progressive
tumour nodules of the lower legs. The treatment is
more challenging since PCLBCL-LT usually require
multi-agent
chemotherapy
(cyclophosphamide,
doxorubicin or epirubicin, vincristine, prednisone) and
anti-CD20 monoclonal antibodies as their systemic
counterparts [5], [6]. Most patients present with
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disease confined to the leg(s). Although only a few
reports are available, the use of R‐CHOP (with antiCD20 monoclonal antibody rituximab) in these
patients is associated with disease‐free survival rates
comparing to those of patients with high‐risk systemic
diffuse large B-cell lymphomas. Field radiation therapy
is another option. The overall 5-year disease-specific
survival rate has been estimated as 41%-50%.
Location on the leg and multiple skin lesions were
predictive of death in multivariate analysis [7], [8]. In
another trial, disease-specific survival at 5 years was
100% for those receiving rituximab versus 67% for no
rituximab [9]. Rituximab plus bendamustine is
effective in a variety of lymphomas, including relapsed
or refractory diffuse large B cell lymphoma [10], [11],
[12]. One study in aggressive diffuse B-cell lymphoma
achieved an objective response rate of 45.8 %
(complete response, 15.3%; partial response, 30.5%).
The median duration of response was 17.3 months,
and the median progression-free survival lasted 3.6
months [11].
PCLBCL-LT is an aggressive variant of
primary cutaneous B-cell lymphomas. Our patient
belonged to the typical age group. Negative
prognostic markers are female gender, Bcl-2
expression, and MYC rearrangements [2], [3], [4]. We
did not perform an MYC rearrangement analysis. Her
lymphoma did not express Bcl-2. Weekly immunochemotherapy with rituximab and alkylating agent
bendamustine was initiated. After an initial partial
response, the situation worsened in our patient.
Therefore, the combination was stopped after the
second cycle. Recently, Bruton’s tyrosine kinase
inhibitor ibrutinib combined with chemotherapyinduced a durable remission in PCLBCL-LT with
mutant MYD88 and wild type CD79 [13]. A single-arm
phase II trial with the thalidomide derivate
lenalidomide in relapsing or refractory PCLBCL-LT
achieved a response rate of 26.3% with 4 complete
responses. The median overall survival was 19.4
months [14].
Although another palliative approach had
been suggested, the patient rejected any further
therapy and died seven months after confirmation of
the diagnosis. More effective treatment options that
are tolerable in elderly patients are needed to improve
prognosis.
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BACKGROUND: Measles is highly contagious and is caused by the RNA morbillivirus. The best protection is
active immunisation in early childhood. Without immunisation morbidity and mortality of measles are high. In
recent years, an increasing number of adult measles has been recognised in Europe.
CASE REPORTS: We report here on two adult patients – a 40-year-old male and a 55-year-old female – who
presented with fever, fatigue, cough, coryza, conjunctivitis and maculopapular rash. The suspicion of adult
measles infection was confirmed by positivity for IgM antibodies against measles virus and reverse-transcriptase
polymerase chain reaction in blood and urine. Patients were isolated, and the treatment was symptomatic. In the
younger patient, complete recovery was achieved within two weeks. In the older patient, an acute encephalopathy
developed after initial improvement characterised by cognitive impairment.
CONCLUSIONS: In patients presenting with fever and maculopapular rash and fatigue, measles should be
considered even in adult patients. Early diagnosis with subsequent isolation and registration of patients are
important measures to prevent local outbreaks of the disease.
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Introduction
Measles is caused by infection with
morbillivirus, which belongs to the paramyxoviridae
family of single-stranded, negative-sense, nonsegmented RNA viruses. The complete genome
sequence of measles viruses has been discovered [1].
Measles belongs among the most contagious
disorders of humankind with a basic reproduction
number (R0) of 15 to 18, that translates into 15 to
people who got infected by a single index patient.
Almost everybody who is not immunised develops
measles after two hours in the same room with an
infected patient [2].
The incubation time is about 10 days. The
disease is characterised by fever, followed by cough,
coryza, and conjunctivitis. After 3 days of fever, the
measles rash appears with small white Koplik's spots

on the buccal mucosa [3], [4] and maculopapular
erythema, which starts on the face and spreads
quickly to the trunk and the extremities [5]. Common
complications include pneumonia, diarrhoea, middle
ear infection, and central nervous system symptoms
including seizures or encephalitis [6]. The risk of
severe complication of measles is highest in children
< 5 years of age and in adults > 20 years of age [7].
Immunisation provides protection [8]. The
vaccine coverage in the general population should be
as high as 95% to provide herd protection. Currently,
this has not been realised in many European
countries. In Germany, the Robert Koch Institute
registered 727 cases of measles in 2017, translating
into an incidence of 8.9 per 1 000 000 inhabitants.
About 40% of registered cases were adults older than
20 years of age [9]. We report here two recent cases
of adult measles in Dresden, Germany.

_______________________________________________________________________________________________________________________________
Open Access Maced J Med Sci. 2019 Sep 30; 7(18):3009-3012.

3009

Global Dermatology
_______________________________________________________________________________________________________________________________

Case reports
Case 1
A 40-year-old male patient presented with
high fever, fatigue, cough, sore throat, dysgeusia,
conjunctivitis, and diarrhoea in the emergency
department of the Municipal Hospital Dresden. About
three days before, he had developed an erythematous
rash. He had got a vaccination against measles as a
child.
On examination, we observed a non-obese
patient with severe fatigue. Koplik’s spots were
missing, but the oral mucosa was erythemic,
vulnerable and bled easily. He had acute conjunctivitis
and a generalised maculopapular rash including the
palmar skin (Figure 1a).

Laboratory
findings
included
thrombocytopenia, hyponatraemia, a moderate
increase of C-reactive protein, and increased
transaminases. Anti-measles IgM antibodies were
positive in serum probes. Measles virus-RNA was
detected from oral mucosa swabs and urine by
polymerase chain reaction (PCR).
X-ray
pneumonia.

of

the

lungs

suggested

atypical

The patient was immediately isolated.
Symptomatic therapy with intravenous infusions to
correct hyponatraemia, antipyretic therapy with
metamizole and clarithromycin for pneumonia was
initialised. The patient achieved complete remission
within 12 days.

Case 2
A 55-year-old female patient presented with
fever, fatigue, arthralgia, muscle pain, dyspnea,
dysphonia, sore throat, cough in the emergency
department. On the day before, she developed an
erythematous rash.
On examination, we found a patient with a
generalised maculopapular rash, Koplik’s spots,
conjunctivitis, and basal pulmonary crepitations (Fig.
1b).
Laboratory findings were leukopenia with 2.27
Gpt/L, lymphopenia (11%), increased plasma cell
count (3%), thrombocytopenia (115 Gpt/L), 5-fold
increased transaminases ASAT (2.85 µkat/L) and
ALAT (2.09 µkat/L), gamma-glutamyl transferase
10.01 µkat/L (15-fold increase), creatinine kinase 22
µkat/L (8-fold increase), C-reactive protein 23.4 mg/L.
Infection serology for influenza, hepatitis B, HIV 1/2,
and legionella spp. was all negative. Measles IgMantibodies were positive. PCR for measles from oral
swabs and urine were positive. Computerised
tomography of lungs and brain was unremarkable.

Figure 1: Measles: A) and B) Maculopapular rash. Involvement of
the palms

The patient was immediately isolated.
Symptomatic treatment was initiated, and clinical
improvement was rapid. After a couple of days,
however, the patient developed cognitive dysfunction.
She became unable to organise her daily activities.
Eventually, she was unable to dress. She lost
spontaneous communication but could answer simple
direct questions. We suspected central nervous
involvement. The cerebrospinal fluid analysis (CSF)
revealed normal cell counts, protein concentration,
and immunoglobulin levels. Measles virus PCR was
negative. Multiplex PCR film array disclosed no
meningitis or encephalitis pathogens. Magnetic
resonance imaging (MRI) of the brain was normal.
Both electrocardiogram and electroencephalogram
were normal. The neurologic and psychiatric
evaluation suggested a chronic encephalopathy.
Improvement was significantly delayed. Therefore,
neurological rehabilitation was organised.
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Discussion
Measles is a highly contagious viral disease
affecting worldwide about 190 000 patients [6]. In the
European Economic Area, 1818 measles infections
were reported between July 2015 to June 2016,
including 309 cases from Germany [10]. Local
vaccination gaps caused several local epidemics in
Berlin, Baden-Würtemberg, and Bavaria. The most
efficient and feasible intervention to limit measles
outbreaks is the improvement of vaccination rate in
the general population [11], [12], [13].
Clinical diagnosis of measles can be
confirmed by laboratory methods such as a positive
serological test for measles-specific immunoglobulin
M antibody, isolation of measles virus in culture, or
detection of measles virus RNA by ribonucleic acid
reverse transcriptase-PCR [6].
There is an increasing number of adults
affected by measles. Our patients disclosed a clinical
peculiarity. In the typical case, measles exanthema
spares palms and soles. Both patients, however, had
involvement of the palms.
Patients older than 20 years of age are at risk
of developing major complications such as subacute
sclerosing panencephalitis (SSPE), a deadly disease
due to persistence of measles virus in the central
nervous system [9].
In both patients presented here, fatigue was
associated with the 3 C’s cough, coryza and
conjunctivitis plus fever. The first patient was probably
incompletely vaccinated during childhood. This is,
however, questionable, since his course was not
characteristic of modified measles. There were no
vaccination documents available for both.
Both
patients
demonstrated
thrombocytopenia, the most common haematological
complication. They also suffered from pneumonia, a
complication that is a major cause of mortality from
measles in children [14].
The second patient developed, after clinical
improvement, a severe neurologic disability. We do
not expect SSPE since this disease usually develops
with a delay of 4 to 10 years after acute infection and
not within days or weeks. Children of less than 5
years of age represent the majority of cases [15].
Our second patient did not suffer from slow
myoclonic jerks, visual symptoms, or periodic
complexes on EEG. She had no raised titers of antimeasles antibodies in cerebrospinal fluid. Another
possible complication is measles inclusion-body
encephalitis. Again, we could not identify this
particular disorder in our patient. Approximately one in
1000 patients with measles develop primary measles
encephalitis, typically on day 5 of the rash (range: 114 days) [15]. In the present case, encephalitis was
excluded by CSF analysis and MRI of the brain. We

suspect a yet not specified measles-induced acute
encephalopathy [16].
In conclusion, measles is still an important
viral infection worldwide. Due to vaccination gaps,
adult-onset measles in industrialised Western
countries such as Germany is increasing. Early
recognition, isolation of patients and registration by
the certified boards help to limit outbreaks.
Symptomatic treatment is sufficient, but complications
are common. Improved vaccination programs are
necessary to protect citizens.
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BACKGROUND: Pseudo-ainhum is defined as any case of auto‐amputation not associated with the classic
spontaneous ainhum seen in Africans with unknown etiology.
CASE PRESENTATION: A severely ill 58-year-old male patient presented with a painless constricting circular
band on his left second toe. His medical history was remarkable for severe alcoholic liver cirrhosis with ascites
formation leading to dyspnea. He had a hypoalbuminemia and a pronounced peripheral sensory neuropathy.
CONCLUSION: Here we present the second case of pseudo-ainhum associated with liver cirrhosis.
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Introduction

Case Presentation

Liver cirrhosis is considered as an end-stage
of different types of liver injury. It is characterised by a
chronic inflammatory and fibrotic process [1]. Cirrhosis
has been associated to several skin diseases such as
soft tissue infections [2], yellow urticaria [3], spider
angiomas, paper money skin and xerosis [4], and
Muehrcke lines of the nails [5].

A severely ill 58-year-old male patient
presented with a painless constricting circular band on
his left second toe. His medical history was
remarkable for severe alcoholic liver cirrhosis with
ascites formation leading to dyspnea. He had a
hypoalbuminemia and a pronounced peripheral
sensory neuropathy. Other comorbidities were
hypertension and hyperuricemia.

In 2001, Wollina et al. described 64-year-old
Caucasian woman with breast cancer, systemic
scleroderma, and primary biliary cirrhosis due to
Reynolds' syndrome, who presented with bilateral
pseudo-ainhum [6]. Here, we report a second case of
pseudo-ainhum in a patient with liver cirrhosis.

On examination we observed a constricting
band of the second left toe (Figure 1). He had a
generalized xerosis cutis with features of paper
money skin and purpura, but no jaundice. He had
palmar erythema and onychomycosis of toe nails.
We made the clinical diagnosis of pseudoainhum stage I. The primary treatment consisted of
the management of the underlying liver disease.
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and the general medical situation of the patient.
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Figure 1: A) Constricting band of the 2nd toe on the left foot,
onychomycosis; B) Detail demonstration the constricting circular
fibrotic band, onychomycosis and hyperkeratosis of the cuticle

Discussion
Ainhum (dactylosis spontanea) is a rare
mutilating disorder of fingers and toes, most frequently
seen in Africans. Ainhum develops in four stages. In
the beginning, a clavus progresses to an annular
fissure or band around the digit. While the soft tissue
constriction gets more pronounced, the digit becomes
globular distal to the groove. This is associated with
bone resorption and arterial narrowing. Stage 3
describes a very painful bone separation at the joint
with hypermobility of the distal part of the digit. In
stage 4 a bloodless auto-amputation of the toe
happens, which is associated with severe pain [7].
The major differential diagnosis of ainhum is
pseudo-ainhum. Pseudo-ainhum is defined as any
case of auto‐amputation not associated with the
classic spontaneous ainhum seen in Africans with
unknown etiology. Grading is similar to ainhum [8].
Pseudo-ainhum has been described secondary to
congenital amniotic bands known as Streeter’s
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and transforming growth factor-β1 stimulate the
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proteoglycans, and glycosaminoglycans while matrixmetalloproteinases are downregulated [1]. Tissue
fibrosis is also involved in pseudo-ainhum, but the
target cells are skin fibroblasts instead of hepatic
stellate cells and hepatic myofibroblasts.
Treatment guidelines do not exist for pseudoainhum. Dependent on the underlying pathology and
stage, systemic retinoids or surgery have been
reported [14], [15], [16]. In the present case, retinoids
were contraindicated. Surgery was not recommended
due to the hepatic impairment of blood coagulation
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BACKGROUND: Tumor masquerading is a common phenomenon seen in clinical dermatology. While amelanotic
melanoma is known to simulate pyogenic granuloma, a benign vascular tumour, the contrary has been reported
exceptionally scarce.
CASE PRESENTATION: We present a 52-year-old woman with a slow-growing lesion on her right flank, which
developed over 12 months. On examination, we observed a large exophytic, easily bleeding tumour on the right
flank, that resembled amelanotic malignant melanoma. Histologic analysis after complete excision of the lesion
confirmed a pyogenic granuloma of the lobular capillary hemangioma subtype. In the present case masquerading
of the lesion went to the better site after histologic investigations despite the delay of diagnosis caused by the
patients.
CONCLUSION: Nevertheless, the diagnosis of uncertain lesions needs a rapid histologic analysis to gain the best
possible prognosis for the patient.
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Introduction
Pyogenic granuloma (syn. telangiectatic
granuloma) is a common benign vascular tumour [1].
Genetic studies suggested that pyogenic granuloma is
resulting from tissue injury, followed by an impaired
wound healing response, during which vascular
growth is driven by two major factors: (a) the msrelated tyrosine kinase 4, also known as FLT4, and (b)
the nitric oxide pathway. The FLT4 gene encodes
a tyrosine kinase receptor for vascular endothelial
growth factors C and D involved in angiogenesis [2].
Furthermore, BRAF mutations and probably herpes
virus type 1, Orf virus and/or human papillomavirus
type 2 may play a role in its pathogenesis [1].
Cawson et al., (1998) have described two
subtypes depending on the rate of proliferation and
vascularity: (a) lobular capillary hemangioma and (b)
non-lobular capillary hemangioma. In the latter,

perivascular mesenchymal cells remain negative for
alpha-smooth muscle actin but develop a vascular
core that resembles granulation tissue [3]. They
demonstrate a typical trajectory, starting with a cellular
phase that transforms into capillary and eventually
involution phase. Since malignancies such as
melanoma and sarcoma can masquerade as pyogenic
granuloma, early diagnosis and treatment may be livesaving [4].

Case Report
A 52-year-old woman presented with an easy
bleeding exophytic lesion on her right flank.
She reported that the nodule had been grown
for about 12 months. During the last weeks, the lesion
started bleeding. Therefore, she consulted her doctor.
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On examination, we observed an exophytic
nodular, auburn tumour, easily bleeding, with a size of
3 x 2.7 cm (Figure 1). Dermoscopy was hampered by
bleeding. The patient had no current medications and
was otherwise healthy. The working hypothesis was a
possible amelanotic melanoma. Tumour staging with
imaging techniques (diagnostic ultrasound and X-ray)
did exclude any metastatic spread. The lesion was
completely surgically removed. The defect was closed
by a large skin advancement flap. Healing was
uneventful.

Endothelial cells were positive for CD31 and
CD34, but completely negative for D2-40, human
herpes virus-8 and c-Myc (Figure 3 and 4). The intratumoral vessels were surrounded by smooth muscleactin positive pericytes. Tumour resection was
complete (R0).

Figure 3: Immunohistology with a monoclonal antibody against
CD31 staining the tumour vessels (Immunoperoxidase, x 4)

Figure 1: Clinical presentation of a large exophytic polypoid
bleeding tumour

The diagnosis of a large lobular pyogenic
granuloma was made.

Histologic examination revealed a tumour
thickness of 3.3 cm. The tumour was covered by a
pseudo-capsule. We noticed a lobular vascular
tumour with some larger vessels and numerous
capillaries. There was a peripheral connective tissue
septa formation. Numerous clumsy, partly epithelioid
endothelial cells lined capillaries (Figure 2). Mitotic
endothelial cells reactive with Ki67 were noticed.
Several cavernous enlarged vascular spaces were
located in the periphery. Thrombotic vascular
obstructions could also be seen, some vessels with
partial recanalisation.
Figure 4: Immunohistology with a monoclonal antibody against
smooth muscle actin staining the perivascular cells around tumour
vessels (Immunoperoxidase, x 4)

Discussion

Figure 2: Histopathology of pyogenic granuloma demonstrating a
lobular vascular structure (Hematoxylin-eosin x 2)

We reported a pyogenic granuloma mimicking
AMM. This is a very rare observation. Charles and
Kahn (2017) observed an infarcted tarsal pyogenic
granuloma simulating melanoma in a 34-year older
adult [5]. Zaballos et al., (2009) reported about an 18year old male with a crusted lesion on the thorax
measuring about 1 cm, which could not be
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distinguished from melanoma by dermoscopy [6].
This group tried to define typical dermoscopic
patterns for pyogenic granuloma and its differential
diagnosis. Vascular structures were observed in 45%
of pyogenic granulomas but with low sensitivity and
specificity. The pattern composed of 'reddish
homogeneous area', 'white rail lines' and 'vascular
structures' showed the highest sensitivity (22.1%) and
specificity (100%) for pyogenic granuloma [7]. Other
lesions that might masquerade melanoma include
small atypical congenital melanocytic nevi [8] and
hypercellular encapsulated neuroma [9].
In contrast, amelanotic melanoma (AMM) may
simulate pyogenic granuloma. AMM account for a
small proportion of all melanomas, i.e. between 1.8%
to 8.1% [10]. Due to the lack of typical clinical features
of melanoma, they pose a risk of delayed diagnosis
and poor prognosis. In a large study of 2038 patients
diagnosed with melanoma, about 0.5% had a
pyogenic granuloma-like AMM. The mean age at
diagnosis was 56 years, and the meantime from
lesion appearance to diagnosis was 91.5 ± 117.1
months. Nine tumours were located on the skin
surface, and one on the oral mucosa. The mean
Breslow's depth was 6.47 ± 3.1 mm. At diagnosis,
70% of patients had lymph node involvement or
distant metastasis; two patients died of AMM within 12
months of diagnosis [11].
In conclusion, masquerading of other lesions,
may they be benign or malignant, is a phenomenon
that is not uncommon in clinical dermatology. It is
important to be aware of this. We recommend a
histologic analysis in case of suspected AMM and
pyogenic granuloma to avoid diagnostic delay and to
prevent a poor prognosis. Our patient was lucky
because the suspected malignant tumour could be
eliminated from suspected tumours and the healing
was complete after surgical excision.
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Topical treatment is the cornerstone for the management of mild to moderate psoriasis. Despite efforts in drug
development, patient's satisfaction with the available topical treatments is limited. A strategy to improve safety,
efficacy and comfort of topical treatment provides the development of new drug delivery and drug carrier systems.
This review provides an overview of recent advances in this field with a focus on psoriasis. Laser-assisted drug
delivery, foam formulations, nanoparticles, ethosomes, and niomes are considered. Hopefully, these new
developments will improve topical drug therapy and patient satisfaction.
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Introduction
Easy accessibility of skin is a major factor for
topical treatment. Topical drug delivery is depended
on skin barrier properties, physicochemical properties
of drug and vehicle, and interaction between drug and
its vehicle with the skin layers. Penetration into intact
skin is usually limited to hydrophilic substances
smaller than 500 Da. This explains why highly
hydrophilic or highly lipophilic compounds or such
compounds with a higher molecular weight are much
less suitable for conventional topical drug therapy [1].
Psoriasis is a chronic inflammatory skin
disease affecting about 2% of the world population
that harms various dimensions of quality of life of
patients [2]. Topical drug therapy is the cornerstone in
the treatment of mild to moderate psoriasis. It offers a
direct targeting of affected skin by avoiding systemic
adverse events. However, patient satisfaction with

available treatments remains modest [3].
There are three major pathways by which
drug release into the skin and into the systemic
circulation by topical application have to be
considered: (a) percutaneous absorption - the
passage of topically applied materials into the skin, (b)
percutaneous penetration - the passage of material
from the stratum corneum surface through the skin to
the systemic circulation, and (c) permeation – the
passage of material through a skin by diffusion or by
pores.
Percutaneous penetration is measured by in
vitro skin models such as skin disks, human or animal
tissue samples in special skin chambers.
Percutaneous
penetration
measurements
are
performed in vivo in animal models or humans since
they are dependent on blood circulation. Drug
concentrations are usually measured by highperformance liquid chromatography (HPLC) or mass
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spectrometry [4]. Proton nuclear magnetic resonance
1
( H NMR) spectroscopy allows the characterisation of
the most represented proton-containing lowmolecular-mass compounds in a biological sample
and their representation in a spectrum [5].
In recent years, several technologies have
been developed to enhance the efficacy and safety of
topical drug therapy. Furthermore, new drug carriers
offer the opportunity to introduce new molecules into
topical psoriasis therapy. For these purposes,
vesicular drug delivery systems including niosomes,
proniosomes,
liposomes
and
transferosomes,
nonvesicular drug delivery systems such as foams,
gels, and nanoparticles have been developed [6].
Hopefully, by using these new technologies, better
patient satisfaction with topical treatment could be
achieved.

Ablative Fractional Lasers
Fractional ablative lasers can enhance the
permeation of topical drugs into the skin through
microscopic ablation zones (MAZs) of precise
dimensions. At this moment, the skin barrier can be
negotiated, and drug delivery markedly improved [7].
Several
studies
investigated
topical
methotrexate. Methotrexate is a folic acid analogue.
The mechanism of action is the inhibition of 5aminoimidazole-4-carboxamide
ribonucleotide
transformylase, thus increasing intracellular and
extracellular adenosine which has anti-inflammatory
activity. Methotrexate has been used for a long time in
the systemic treatment of both psoriasis and psoriasis
arthritis. In contrast to its use in oncology,
methotrexate is used just once a week in low dosages
(usually 7.5-25 mg) orally, subcutaneously or
intravenously in both indications [8]. Systemic
treatment, however, is limited by possible
methotrexate toxicities [9].
A systematic in vitro study with a low-power
2,940 nm ablative fractional erbium YAG laser
investigated the correlation between laser parameters
and tissue. Deeper MAZ depth increased the
concentration of methotrexate in the deeper tissue
layer. The biodistribution of the drug was surprisingly
not compromised by coagulation zones of various
thickness around MAZ. The ratio of skin deposition
versus transdermal permeation was constant, not
depending on the MAZ depth. Methotrexate
distributed radially from the MAZ. Saturation of the
skin occurred after 7 hours at a ten-fold concentration
compared to intact skin [10].
The same technique can be applied to the
treatment of nail psoriasis [11].
In a clinical trial using nanoparticulated

methotrexate in jojoba oil-based microemulsion,
fractional erbium YAG laser resulted in a faster clinical
response compared to intact skin, i.e. 3 weeks vs 8
weeks [12].

Foams
Foams are colloids composed of two or three
distinct phases: hydrophilic liquid continuous phase
with a foaming agent, throughout which a gaseous
dispersion phase is distributed, and sometimes a third
hydrophobic dispersed phase. Pharmaceutical aerosol
foams commonly exhibit three transition states: liquid
in the can, propellant/aerosol as it leaves the can and
foam on the skin of the patient [13].
A fixed combination of calipotriol and
betametasone dipropionate is on the market and
found to superior to betamethasone ointment [14].
Betamethasone dipropionate in micronised particles
can
be
easily
suspended
homogeneously.
Calcipotriol, on the other hand, is a greater challenge
and needs to be dissolved in a carefully selected
vehicle component to ensure even distribution. The
product contains an emollient vehicle base, with
calcipotriol and betamethasone dissolved in a mixture
of volatile propellants, butane and dimethyl ether.
Dimethyl ether also acts as a solvent that enhances
the solubility of the active ingredients allowing them to
dissolve completely. It has been demonstrated that
this anti-psoriatic foam formulation is more effective at
week 12 than systemic methotrexate or acitretin, and
it is more effective at week 16 as systemic apremilast
measured by the PASI75 response [15].

Nanofibres
Curcumin is a herbal substance with antiinflammatory activities, that is of interest also in topical
psoriasis therapy [16]. Cellulose nanofiber (CNF) is a
biocompatible biomaterial with film-forming properties
and excellent mechanical properties. Fibres of a
diameter of approximately 500 nm were embedded in
a composition containing shea butter and Capmul
MCM EP and loaded with curcumin (liquid@CNF).
They employed a variety of analytical methods
including scanning and transmission electron
microscopy, Fourier transform infrared spectroscopy,
also known as FTIR analysis. The FTIR analysis
method uses infrared light to scan test samples and
observe chemical properties. X-ray photoelectron
spectroscopy was used to analyse the surface
chemistry of the curcumin preparation. Besides,
atomic force microscopy was used to measure the
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local properties of curcumin-CSF. In a mouse model
with imiquimod-induced psoriasis-like dermatitis,
deposition of curcumin was increased 2-fold
compared with films missing the lipid component.
Curcumin-CNF improved dermatitis in vivo including a
reduction of pro-inflammatory cytokines in a range
close to commercially available topical corticosteroids.
Furthermore, the films had a skin hydration effect [17].

Nanoparticles and Nano Emulsions
Another option to overcome skin barrier is the
use of nanoparticles, especially for hydrophilic
compounds. The most commonly used nanoparticles
for topical drug delivery are polymeric nanoparticles,
nano-emulsions,
liposomes
and
solid
lipid
nanoparticles, metal nanoparticles, and dendrimers.
Nanoparticles are used to enhance the solubility of
highly hydrophobic drugs. They provide a sustained
and controlled release of drugs while increasing their
stability. Nanoparticles are capable of delivering
higher concentrations of drugs to target areas.
Nanoparticles can accumulate in hair follicles and
thereby overcome the skin barrier [18].
Curcumin-loaded nanoparticles (NPs) made
of poly (lactic-co-glycolic acid) with a mean particle
size of 50 nm and 150 nm. In vitro, these NPs exerted
a stronger anti-proliferative activity of human HaCaT
keratinocytes than curcumin alone. Psoriatic skin
samples were used for in vitro penetration studies.
Curcumin-loaded NPs delivered more curcumin into
the skin than curcumin hydrogel. Curcumin-loaded
NPs was investigated in vivo in the imiquimod-induced
mouse model versus tacrolimus cream. Clinical
symptoms, histology and inflammatory cytokines
improved most with curcumin-loaded NPs with 50 nm
NPs reaching the most pronounced effects [19].
An amphiphilic polymer, RRR-α-tocopheryl
succinate-grafted-ε-polylysine conjugate (VES-g-εPLL), was synthesised and self-assembled into skin
penetrating polymeric NPs with a hydrodynamic
diameter of only 24.4 nm. In these NPs curcumin
could effectively be encapsulated with a drug loading
capacity of 3.49% and an encapsulating efficiency of
78.45%. Silk fibroin was used as a hydrogel-based
matrix to enhance further topical delivery of curcuminNPs, which resulted in a slower release. In vivo
studies on imiquimod-induced psoriasis-like dermatitis
in mice, curcumin-NPs-silk fibroin gel demonstrated a
high skin-permeating capability and a stronger antiinflammatory activity. This was investigated by
inhibitory effects on the expression of proinflammatory cytokines such as tumour necrosis
factor-alpha (TNFa), nuclear factor-κB and interleukin6) [20].
Bacterial

cellulose

(BC)

represents

interesting biocompatible nanomaterial. BC can be
easily manipulated to improve its properties and/or
functionalities resulting in several BC-based
nanocomposites such as BC/collagen, BC/gelatin,
BC/fibroin,
BC/chitosan.
Bacterial
cellulose/carboxymethylcellulose
(BC
/
CMC)
biocomposite nanofibers can also serve as drug
carriers. This was investigated using methotrexate, a
conventional systemic antipsoriatic drug with antifolate
activity.
Biocomposites
loaded
with
methotrexate may be used as an alternative for the
topical treatment of psoriasis. There was a decrease
in the elastic modulus as the degree of substitution of
CMC increased. Intermediate substitute CMC grade
led to a slightly decreased MTX release rate,
suggesting that the degree of substitution of CMC is a
key factor to modulate the biocomposite properties
[21].
Spherical methotrexate-loaded chitin nanogel
(MCNG) with a particle size of 196 nm was formulated
for topical use in psoriasis. Exposure of HaCaT
keratinocytes and THP-1 cells to MCNG showed a
significant level of cellular toxicity. MCNGs inhibited
COX-2 and LOX-5 enzymes expressed in THP-1
cells. Skin permeation studies revealed an increased
transdermal flux of methotrexate from MCNG in
comparison with methotrexate solution treated
samples. Furthermore, it could be shown that MCNG
exerted anti-psoriatic efficacy on an imiquimodinduced mouse model of psoriasis. No dermal and
systemic toxicities were reported [22].
Pentoxifylline (PTX) is an anti-inflammatory
activity compound and exerts inhibitory activity against
TNFa, one of the major proinflammatory cytokines
involved in psoriasis. Therefore, it is of potential
interest in topical psoriasis therapy — colloidal
nanostructured lipid carriers (NLCs) with a size of less
than 200 nm. PTX was loaded and encapsulated to
the extent of 10% and 90% in the NLCs. In vitro
studies suggested high retention of PTX in the skin
(84%). In vivo, imiquimod-induced psoriasis in the
mouse model was employed. PTX-loaded NCLs
demonstrated a significant improvement of histological
changes in the affected epidermis [23].
In contrast to PTX, topical corticosteroids are
established drugs in psoriasis therapy. They are the
cornerstone of topical outpatient treatment worldwide.
Mometasone furoate-loaded NLCs with a droplet size
of approximately 160 nm, a zeta potential-0.086 mV
and entrapment efficiency of 60.0 % were transformed
into a hydrogel using Carbopol 940 to optimise
viscosity for topical use. Drug permeation studies
showed prolonged drug release as compared to
commercial
mometasone
formulation.
The
mometasone skin concentration was 2.5-fold higher
than commercial corticosteroids. In vivo studies in
imiquimod induced skin inflammation in Wistar rats
demonstrated the absence of parakeratosis in
mometasone-loaded NLC treated lesions [24].

an
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Nanogels are water-soluble cross-linked
polymer networks with nanometer-size dimensions.
They can be designed to incorporate different types of
anti-psoriatic compounds and are promising carrier
systems for topical drug delivery. Gels produced with
macromolecules and fibres can be classified as
polymers with molecules attached to the fibres
throughout the gel resulting in a polymer (chemical
gel) or supramolecular gels (physical gels), in which
smaller molecules are attached van der Waals
interactions, hydrogen bonds or coulombic forces [25].
While chemical gels are robust materials, physical
gels are more suitable for drug delivery. These gels
are also softer. While most physical gels are made by
polymeric subunits, low‐molecular‐weight gelators
(LMWGs) are smaller molecules that self‐assemble to
form fibres. Such gels have qualities that made them
interesting
for
drug
delivery,
such
as
thermoreversibility and degradability [26].
Bis‐imidazolium (1⋅2 Br) salts are cationic
surfactants that could form micelles and deliver
anionic drugs. The electrostatic attraction between the
positively charged surfactant and the negatively
charged drug is responsible for a slow but sustained
release of the drug [27]. Triamcinolone acetonide and
betamethasone 17‐valerate are commonly used
topical corticosteroid for inflammatory skin disorders
such as psoriasis. The 1⋅2 Br carrier material
permitted a high level of drug release and did not limit
permeation of the drug into human skin as measured
by Franz cells. Gels derived from 1⋅2 Br released up
to three times more triamcinolone or betamethasone
than two commercial products, which served as
controls. Also, the speed of drug release was ten
times faster if they were incorporated in gel 1⋅2 Br.
Permeation studies using Franz cells show that gel
1⋅2 Br promotes the entry of the drug through the skin
four times more rapidly than the commercial
formulations. The gel also promotes retention of the
drug in the skin two times (betamethasone) and 20fold (triamcinolone) more than the commercial
formulations. In conclusion, 1⋅2 Br carrier material
ensures a faster action and higher bioavailability to
the pharmacological target [28].
Further investigations demonstrated that
several other possible compounds for topical psoriasis
therapy could also be included and stabilised in
nanostructures supramolecular gels such as
methotrexate or tacrolimus [29].
PUVA-therapy – 8-methoxy psoralen (8MOP)
plus ultraviolet A irradiation – is an established
treatment for psoriasis, vitiligo and cutaneous T-cell
lymphoma amongst other dermatoses [30].
8MOP has been incorporated into a
nanoemulsion (NE) that showed a mean droplet
diameter of 24.98 ± 0.49 nm, polydispersity index of
0.091 ± 0.23, pH values of 6.54 ± 0.06, the refractive
index of 1.3525 ± 0.0001, and apparent viscosity of
51.15 ± 3.66 mPa at 20°C. The formulation was

characterised by ex vivo permeation study using
porcine skin with fluorescence HPLC and
transmission electron microscopy, to determine the
amount of drug retained in stratum corneum, viable
epidermis, and dermis. Ex vivo permeation revealed
that 8.5% of the applied 8MOP dose permeated
through the biological membranes, with a flux of
-2 -1
1.35 μg cm h . The drug retention in viable epidermis
and dermis was twice as high as normal cream with
-2
10.15 ± 1.36 µg cm compared to stratum corneum
-2
with 1.95 ± 0.71 µg cm , respectively [31].
Since NE may have a relatively low viscosity,
hydrogel-thickened NEs using chitosan have been
prepared to improve topical applicability. The size of
chitosan molecules influences drug release [32].
Cignolin (syn. dithranol or anthralin) is the
most potent topical drug in psoriasis therapy with the
longest remission times [33]. However, skin irritation
and staining hamper its broader use. Microspongues
as delivery systems for cignolin may overcome these
problems. In one study, microsponges were
composed of poly (amido) amine dendrimers,
ethylcellulose, polyvinyl alcohol, dichloromethane,
sodium metabisulphate, and distilled water. In vitro
studies demonstrated that such a formulation could
prevent autooxidation of cignolin. Microsponge gel of
dithranol may provide further advantages of reduced
side
effects, increased elegance,
enhanced
formulation flexibility, and modified drug release [34].
Cignolin has also been used with NLCs for
better application and efficacy. Cignolin-loaded NLCs
were prepared by hot-melt homogenization with
particle size < 300 nm, polydispersity index (PDI) <
0.3 and percentage entrapment efficiency of ∼100%.
The NLCs were loaded into a gel and evaluated for
drug release, spreadability, rheological behaviour, and
staining. Anti-psoriatic efficacy was evaluated in the
imiquimod-induced psoriatic plaque model in
comparison with conventional 1.15% w/w cignolin
ointment. Topical application of cignolin-loaded NLC
gel reduced the PASI score. There was a significant
reduction in IL-17, 22, 23 and TNFa as measured by
enzyme-linked immunosorbent assays [35].
Cyclosporine A (CsA) is a calcineurin inhibitor
which acts on T-cells and is an effective systemic
treatment
for
psoriasis.
However,
systemic
administration of CsA can cause dose-dependent
toxic effects, which may be circumvented by topical
drug delivery. Topical use, however, is hindered by its
high molecular weight of 1,202 Da [36].
Recently a topical liposomal gel containing
CsA loaded cationic liposomal nanocarriers has been
developed. Optimised liposomal carriers prepared by
the ethanol injection method were loaded with CsA
and applied in a gel formulation on imiquimod-induced
plaque model. Thereby, clinical symptoms could be
improved, and key pro-inflammatory cytokines for
psoriasis such as tumour necrosis factor-α, IL-17, and
IL-22 were reduced [37].
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A CsA-loaded microemulsions using oleic
acid as oil phase, either Tween®80 or a soluble
derivative of vitamin E (TPGS) as surfactants and
either Transcutol®, propylene glycol or 1,3
propanediol as co-surfactants. Several Tween®80based and 4 TPGS-based formulations were tested ex
vivo, loaded with 6 mg/g CsA and applied ex-vivo on
porcine skin for 22 h. A 3- or 6-fold higher cutaneous
accumulation compared with CsA in propylene glycol
could be obtained by a low-viscosity Tween®80-2
based microemulsion (9.78 ± 3.86 µg cm ) and with a
high
viscosity
TPGS-based
microemulsion
-2
(18.3 ± 5.69 µg cm ), respectively. The uptake of CsA
by porcine skin was noted as early as two hours after
application [38].
Another study investigated CsA-loaded
polymeric micelles using the biodegradable and
biocompatible MPEG-dihexPLA diblock copolymer.
These polymeric micelles deliver CsA without
penetrating the skin. They increased the aqueous
solubility of CsA by 518-fold. Supra-therapeutic
amounts of CsA were delivered to human skin (1.4 ±
-2
0.6 μg cm ) after application of the formulation with
1.67 mg/ml CsA and 5 mg/ml copolymer for the only
1h without transdermal permeation. The micelles were
preferentially deposited between corneocytes and in
between the clusters of corneocytes [39].
Tacrolimus is a specific calcineurin inhibitor
approved or atopic dermatitis and with moderate
antipsoriatic activity for intertriginous psoriasis [40]. It
suffers from poor cutaneous bioavailability when
administered topically as protopic ointment. Therefore,
polymeric micelles using methoxy-poly (ethylene
glycol)-dihexyl
substituted
polylactide
(MPEGdihexPLA) diblock copolymer loaded with 0.1%
tacrolimus was investigated in vitro. Delivery
experiments using human skin resulted in significantly
greater tacrolimus deposition compared to protopic
0.1% ointment, i.e. 1.50 ± 0.59 versus 0.47 ± 0.20 μg
-2
cm ). The increase in cutaneous drug concentrations
was due to improved drug load of stratum corneum,
viable epidermis, and upper dermis, while the
copolymer was unable to penetrate the stratum
corneum. Preferential deposition of tacrolimus-loaded
micelles into the hair follicle was also documented
[41].
Another study investigated a hybrid system
based on nicotinamide (NIC) and nanoparticles (NPs)
encapsulating tacrolimus to improve percutaneous
drug delivery. NIC increased both the solubility and
permeability of tacrolimus. NIC demonstrated selfassembly with amphiphilic hyaluronic acid-cholesterol
conjugates. Thee NPs showed a higher encapsulation
efficiency of 79.2% ± 4.2%, and the combination of
NPs with NIC exhibited a significant synergistic effect
on tacrolimus absorption within the skin (2.39 ± 0.53
-2
μg cm ) and penetration through the skin (13.38 ±
-2
2.26 μg cm ) as measured by confocal laser scanning
microscopy. The cellular uptake of tacrolimus in
HaCaT cells was also improved by NPs [42].

One trial investigated the applicability of NICbased hybrid systems with chitosan instead of
hyaluronic acid on tacrolimus efficacy in an animal
model of atopic dermatitis (AD). AD-like skin lesions
were induced by 1-chloro-2, 4-dinitrobenzene (DNCB)
in BALB/c mice. In vitro and in vivo skin permeation
studies demonstrated that this NIC-chitosan-NPs
system significantly enhanced tacrolimus cutaneous
permeation and penetration compared to commercial
tacrolimus ointment. The treatment efficacy on clinical
symptoms, histological analysis, and molecular
biology of the AD-mice demonstrated that NICchitosan-NPs were more potent than the commercial
ointment while using only one-third of their dosage
[43]. The anti-TNFa fusion protein etanercept
(molecular weight 150 kDa) is an effective drug in the
systemic treatment of moderate to severe psoriasis.
Due to the high molecular weight, the compound
cannot penetrate human skin [44].
Recently, etanercept was successfully and
stable encapsulated in thermoresponsive nanogels
(tNG). Topical application of etanercept-loaded tNGs
to human skin equivalents, prepared from primary
human keratinocytes and fibroblasts and treated with
TNFa, or tape striped human skin resulted in
inefficient drug delivery throughout the stratum
corneum and into the viable epidermis. Effective
etanercept delivery was depended on temperature
triggered release following topical application. Antiinflammatory activity on TNFa, intercellular adhesion
molecule 1, and thymic stromal lymphopoietin was
measured by immunochemistry, enzyme-linked
immunoassays, and Western blots. It was shown that
the formulation was non-toxic for monocyte-derived
Langerhans cells [45].
In another study, two different tNGs were
synthesized, i.e. tNG_dPG_tPG-a combination of
dendritic polyglycerol with poly (glycidyl methyl etherco-ethyl glycidyl ether) (p(GME-co-EGE)) and
tNG_dPG_pNIPAM with poly(N-isopropylacrylamide).
These tNGs were capable of incorporating high
amounts of the corticosteroid dexamethasone and
tacrolimus.
Cellular
uptake
and
intracellular
localisation were investigated in cell cultures of normal
human keratinocytes and HaCaT cells. Neither
cytotoxic nor genotoxic effects were noted. There was
no induction of reactive oxygen species in
keratinocytes. tNGs with a thermally triggered release
at 35°C seem to be optimal for topical application on
human skin [46].

Ethosomes
Ethosomes
are
flexible
nanovesicles
composed of multiple, concentric layers of flexible
phospholipid bylayers, with 20 to 45% of ethanol,
glycol and water. They are used for dermal and
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transdermal delivery of molecules since they can
penetrate the stratum corneum [47].
However, percutaneous absorption and
penetration of lipophilic 8MOP in intact skin are poor.
After the development of microemulsions about 20
years ago, more recently nanocarriers were
investigated for improved drug supply of 8MOP. In
vitro skin permeation demonstrated a permeability of
psoralen-loaded ethosomes superior to that of
liposomes.
With
psoralen-loaded
ethosomes,
transdermal flux and skin deposition could be
increased 3.50 and 2.15 times compared to psoralenloaded liposomes [48].
One trial used spherical and multilamellar
ethosomes incorporated into Carbopol® 934 gel. They
were characterized for drug content, rheological
behaviour, texture profile, in vitro release, ex vivo skin
permeation and retention, skin photosensitization and
histopathological
examination.
Ethosomal
formulations showed significant skin permeation and
accumulation in the epidermal and dermal layers as
demonstrated by fluorescence microscopy study using
123
rhodamine while phototoxicity was not enhanced
[49].

Niosomes
Niosomes represent non-ionic surfactantbased vesicles formed mostly by non-ionic surfactant
and cholesterol. They can entrap lipophilic drugs into
vesicular bilayer membranes and hydrophilic drugs.
Niosomes are osmotically active [50].
Acitretin is a vitamin-A analogue with
antipsoriatic and anti-inflammatory activities. Systemic
acitretin therapy warrants a close laboratory
monitoring to prevent severe adverse events.
Niosomes of approximately 370 nm were loaded with
acitretin. Acitretin nanosized niosomal gel offered an
enhanced ex vivo permeation profile drug deposition
in the viable skin layers compared with acitretin gel.
Acitretin-loaded nano-niosomes demonstrated an
increased antiproliferative activity in HaCaT cell
culture. Topical application of acitretin nano-niosomal
gel to a mouse tail model achieved a significantly
higher amount of orthokeratosis, drug activity, and
reduction in epidermal thickness compared with
controls. The formulation was characterised by
improved tolerability and much less skin irritation [51].
Niosome
technology
has
also
been
investigated for PUVA therapy with 8MOP. 8MOP
niosomes were prepared by the thin-film hydration
method along with cholesterol demonstrated a high
entrapment efficiency (83-90%) with vesicle diameters
between 111.1 and 198.8 nm. Physical stability over 6
months at different temperatures was good. Niosome
formulations were incorporated in 5% sodium carboxy

methylcellulose-hydrogel matrix which showed a more
retarded 8MOP release compared to niosomal
vesicles. The skin penetration of the niosomes was
studies in vivo by confocal laser scanning microscopy
123
using
rhodamine-loaded niosomal hydrogels
123
compared to plain rhodamine hydrogel. In vitro drug
permeation and deposition studies with rat skin
demonstrated improved penetration and accumulation
of 8MOP after 8h [52].
Proniosomes are liquid crystalline compact
niosome hybrids which upon hydration form
niosomes. They support physical stability such as
leaking, fusion, aggregation and provide convenience
in dosing, distribution, transportation and storage.
Therefore, proniosomes seem to be superior to
conventional niosomes [53].
A non-ionic surfactant based proniosomal gel
(PNG) was developed to improve topical delivery of
tazarotene – a retinoid for psoriasis. The PNG was
had a vesicle size of 3.26 μm. Different formulations
were investigated for drug release through cellulose
membrane and rat skin, which showed a prolonged
release of entrapped tazarotene. The formulations
varied in drug permeation and retention in vitro. The
male Albino NMRI mice tail model was used for in vivo
studies. Span 60 based PNG formulations were able
to increase drug accumulation in skin and reduce
parakeratosis in the horny layer [54].

Conclusions
Topical drug delivery is a field of recent
research with great clinical implications. In contrast to
the development of targeted systemic treatments and
biologics, improved topical drug delivery is focused on
the great majority of psoriasis patients with mild to
moderate disease. Various anti-inflammatory drugs
and herbal compounds are under investigation.
Hopefully, a number these topical treatments become
available for the dermatologic practice.
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BACKGROUND: Reed syndrome or multiple cutaneous leiomyomas with uterine leiomyomas are part of the
spectrum of heterozygous hereditary disorders with cutaneous, genital and renal manifestations.
CASE REPORTS: We report two female cases of multiple cutaneous leiomyomas with uterine leiomyomas
(MCUL) without renal disease, in particular without cysts or papillary renal carcinoma, aged 52 and 55 years,
respectively. The diagnosis of pilar leiomyomas was confirmed by histology and immunostaining for smooth
muscle actin and desmin. Both females had a hysterectomy in the past because of uterus myomatosus. In one
patient, a new mutation of the FH gene was detected, i.e. a heterozygote c1300_1301del (p.Cys434Argfs17)
mutation in the exon 9 of the FH gene.
CONCLUSION: Since MCUL shares features with the genetic cancer syndrome hereditary leiomyomatosis and
renal cell carcinoma (HLRCC), these patients need a regular follow-up to prevent the late diagnosis of renal
cancer.
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Introduction
The fumarate dehydrogenase (FH) gene is
located on chromosome 1. In normal cells, FH is
localised in both mitochondria and cytosol and
catalyses fumarate to malate [1].
Fumarate is a covalent oncometabolite whose
accumulation is characteristic for the genetic cancer
syndrome hereditary leiomyomatosis and renal cell
carcinoma (HLRCC). HLRCC is characterized by
germline mutation of the fumarate hydratase (FH)
gene, which leads to a shift to aerobic glycolysis in the
affected cells (Warburg effect) [2]. The disease is
autosomal dominant inherited. In homozygotes, FH
deficiency is lethal in early childhood [3].
In the medical literature, only about 300 cases

of HLRCC are described with > 150 different
mutations [4]. We report on two female patients with
the milder type of the disease known as Reed
syndrome or multiple cutaneous leiomyomas with
uterine leiomyomas (MCUL; MIM 150800) and one
new mutation.

Case Reports
Case One
A 52-year-old Caucasian woman presented
with multiple flat painful tumours concentrated on her
left shoulder (Figure 1).
Her medical history was positive for a uterus
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myomatosus that was surgically removed
hysterectomy. She was otherwise healthy.

by

GeneMarker V2 4.0 and Alamut Visual version 2.6.1
(MVZ Mitteldeutscher Praxisverbund Humangenetik
GmbH, Dresden).

Figure 1: Multiple pilar leiomyomas on the left shoulder (case #1)
Figure 3: Desmin immunostaining of pilar leiomyoma (case #1, x 2)

In her family, her mother had renal cancer at
the age of 58 years, her son has multiple cutaneous
leiomyomas (Fig. 2).
On examination, we observed multiple flat,
livid nodules that were painful on pressure. Their size
varied between 1 and 2 cm. The lesions were
concentrated above her left should blade, but single
lesions were spread all over the body except
palmoplantar skin and head and neck.

A
heterozygote
c1300_1301del
(p.Cys434Argfs17) mutation in the exon 9 of the FH
gene could be detected, leading to a loss of function
for the reading frame. This mutation has not been
described before.
Routine laboratory investigations remained
unremarkable. Tumour markers ICA 125 and ICEA
were detected by chemiluminescence assays (Roche
Diagnostics) and were within the normal range.
She was screened by diagnostic ultrasound,
abdominal magnetic resonance imaging, and X-ray of
the chest. There was no hint for renal cancer or any
other renal disorder.
The diagnosis of MCUL (MIM 150800) was
confirmed.

Case Two
Figure 2: Family tree of the Case #1

We performed an excision of the most painful
lesions. Histopathology disclosed dermal spindle cell
tumours without cellular atypias or mitotic activity.
The lesions were well demarcated. Tumour
cells were positive for smooth muscle actin and
desmin (Figure 3) but Ki67 negative. The diagnosis of
pilar leiomyomas was confirmed.
We performed molecular biology analysis of
the fumarate hydrogenase (FH) gene. Extracted DNA
was enriched by Nextera Rapid Capture on Ilumina
NextSequ 500 followed by Sanger sequencing,
multiplex ligation-dependent probe analysis (MPLA) to
detect possible duplications or deletions of exons, and
biometric analysis by MutationSurveyor version 3.10,

A 55-year-old Caucasian woman presented
with segmental painful tiny brownish nodules and
plaques of the left supra- and infraclavicular region
(Figure 4). She had a hysterectomy due to a uterus
five years ago but no other disorders. Her family
history was unremarkable.
A skin biopsy was taken, which disclosed
circumscribed dermal tumours composed of
interlacing and whorled bundles of smooth muscle
cells expressing actin. The tumours appeared yelloworange in van Giessen stain. The diagnosis of pilar
leiomyomas was confirmed.
Screening for renal cancer by diagnostic
ultrasound and contrast-enhanced computerised
tomography (CT) was negative. No molecular analysis
was available. Nevertheless, the diagnosis of MCUL
(MIN 150800) was confirmed. This case had been
reported earlier elsewhere [5]. Until now, no renal
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cancer was detected in this patient.

about 50% in patients younger than 35 years. The
disease can cause dysmenorrhea, menorraghias, and
menstrual irregularities [12], [13].
Both of our patients had a hysterectomy due
to uterine leiomyomas. Both presented with multiple
cutaneous pilar leiomyomas. The lesions were
segmental in case # 2 and segmental concentrated
with single lesions on other body parts in case # 1.
Painful lesions were removed by surgery.

Figure 4: Pilar leiomyomas around the left clavicula (case # 2): a)
Overview, b) detail (From Wollina U, Schönlebe J. Reed's
syndrome: segmental piloleimyomas type 1 and uterus
myomatosus. J Dermatol Case Rep. 2014; 8(3):67-69) [5]

Discussion
We reported two cases of MCUL, a rare
heterozygote FH deficiency, without renal cancer. In
the case of heterozygote FH deficiency, fumarate
suppresses the homologous recombination DNA
repair pathway which is necessary for the repair of
DNA double-strand breaks and genomic integrity by
succination of proteins. the increases intracellular
ferritin concentrations which drives tumour cell
proliferation [6].
Hallmark of the disease is hereditary
leiomyomatosis seen in > 75% of the affected
patients. However, only 46% of affected individuals
show cutaneous leiomyomas, benign smooth muscle
tumours of the skin of the tumour. These tumours are
sensitive to touch and cold and can be painful [7], [8].
Cutaneous pilar leiomyomas are benign tumours with
an incidence of 0.04% in pathology files. Other
cutaneous leiomyomas are angioleimyoma and
dartoic myoma, but the pilar type if the predominant
one responsible for 88.5% of all cases [9]. A rare
subtype of pilar leiomyoma is represented by
symplastic pilar leiomyoma with focal cellular
pleomorphism [10]. This particular subtype has been
reported
to
be
potentially
developing
in
leiomyosarcoma in rare cases [11].
Women with HLRCC are prone to develop
multiple leiomyomas of the uterus as well, which leads
to uterus myomatosus. Hysterectomy is performed in

The most dangerous feature of HLRCC,
however, is the early onset of papillary kidney cancer
in the affected families. This tumour has two subtypes.
Type 1 is an indolent growing tumour associated with
germline mutations of MET. It is found in hereditary
papillary kidney cancer. Type 2, in contrast, is an
aggressive tumour with early metastatic spread. This
type is associated with HLRCC. It occurs in about
25% of patients with an average onset at 46 years. It
may be without specific symptoms but can cause
lumbar back pain or hematuria. Renal cysts are also
more common in HRLCC than in the general
population [14].
In case # 1, the mother of our index patient
had an unspecified renal cancer but no
leimyomatosis. This could be an incidental
coincidence. In case 2, there was no family history of
other members affected by either MCUL or HLRCC.
Nevertheless, these patients need a regular live-long
follow-up for early detection of renal cell cancer.
In conclusion, MCUL may be considered a
forme fruste of HLRCC or a more benign subtype.
More investigations are needed.
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BACKGROUND: Skin cancer is an uncommon cause of skull invasion, dural infiltration and brain parenchyma
involvement.
CASE REPORT: We report on a series of three elderly patients who presented with squamous cell carcinoma of
the scalp with skull bone and cerebral invasion and discuss the diagnostic and therapeutic challenges.
CONCLUSION: A major factor of delayed diagnosis of this potentially life-threatening skin cancer feature is
patients’ neglecting.
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Introduction
Malignant skin tumours of the scalp with skull
invasion, dural infiltration and brain involvement are
uncommon. However, in advanced cases, skin cancer
may be associated with infiltration of the skull bone
and even the brain. In a 10-year retrospective
analysis, Brunner et al. (2017) analysed 62 patients
with malignant craniofacial skin tumours. Brain
invasion, surgical margin involvement, and dural
margin involvement were the factors that significantly
reduce survival. They concluded that the resection of
bone is a reasonable surgical option in the treatment
of patients with advanced skin cancer of the face and
scalp [1]. In a retrospective study of 25 patients with
aggressive squamous cell carcinoma (SCC) of the
scalp from Catania (Italy) a multidisciplinary approach
achieved a complete response in 22 patients with a

follow-up of seven years. Three patients died from
other causes not related to the cutaneous malignancy
[2].

Case Reports
Case 1
An 80-year-old male patient presented a fastgrowing exophytic tumour parietal right, measuring 8 x
7 cm. A keratoacanthoma or keratoacanthoma-like
SCC was suspected (Figure 1, A and B). He had
several comorbidities including dementia, arterial
hypertension, glaucoma and atrial fibrillation. Five
years ago, another SCC had been removed surgically.
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He was treated
hypertensive drugs.

with

rivaroxaban

and

anti-

Lymph node sonography and chest-X-ray
were unremarkable. Computerised tomography (CT)
and magnetic resonance imaging (MRI) of the head
demonstrated an osteolytic defect of the skull
measuring 2.6 cm in diameter with the involvement of
the tabula interna. The MRI suggested a tumour
infiltration of the sinus sagittalis and the dura mater
(Figure 1, C and D). The surgical situs demonstrated
an exophytic, the skull infiltrating tumour with a
pulsation at the bottom of the skull defect (Figure 1C).
In association with the neurosurgeon, it was decided
to perform a temporary closure with a meshed graft.
Histopathology confirmed the diagnosis of an SCC,
pT3, G2. Imaging techniques excluded a metastatic
spread leading to the final tumour stage of pT3 cN0
cM0, G2, stage III.
Because of the R1-resection status, the
patient was presented to the interdisciplinary tumour
board.
Adjuvant
radiotherapy
and
complete
neurosurgical excision of the tumour were discussed.
Both methods bear a mortality risk. After consultation
with the family, and because of dementia, palliative
treatment was initiated.

neurosurgeon, complete surgical removal had been
discussed but was denied by the patient and her
family. Palliative care was initiated. The patient was
lost to follow-up.

Figure 2: Patient # 2; A) Clinical presentation of the SCC; C) to D)
CT scan with a large osteolytic skull lesion due to tumour infiltration

Case 3
A 67-year-old man presented to the
emergency room with very large bleeding, the
ulcerated, malodorous, exophytic tumour of the scalp,
infested by maggots, that was slowly growing over
more than two years. His medical history was
remarkable for chronic alcohol abuse. He had no
medical drug therapy.

Figure 1: Patient #1 with SCC; A) and B) clinical presentation of the
tumour; C) Surgical situs with infiltration of the skull; D) MRI scan
with osteolytic skull lesion; E) and F) CT scan with skull penetrating
the tumour

Case 2
An 83-year old female patient presented with
a long-standing occipital scalp tumour, that was
hidden by hair and crusts. The lesion developed over
several years. Due to recent bleeding, the patient had
been referred to our department (Figure 2A).
She was living in a nursing home. Her
medical history was positive for arterial hypertension,
depression and diabetes type II, which were
pharmacologically treated. A diagnostic skin biopsy
revealed an SCC, G2. On CT, a 42 x 53 mm large fullthickness skull defect was noted (Figure 2, B and D).
By imaging techniques, there was no evidence of a
metastatic spread. In association with the

We observed cauliflower-like exophytic
growth with partial necrosis and discharged
measuring 23 cm x 12 cm x 2.4 cm localised in the
midline of the frontal skull (Figure 3A). There were
neither clinical signs of tumour spread to regional
lymph nodes nor any neurological impairment. A
diagnostic biopsy was taken that confirmed the
diagnosis of a tricholemmal SCC (Broders grade 3)
(Figure 3D). Routine laboratory demonstrated
anaemia and hypoproteinemia: erythrocyte count 3.1
Tpt/L (normal range 4.6-6.2), haemoglobin 6.4 mmol/L
(normal range 8.6-12.1), and serum protein 43.3 g/L
(normal range 60-85).
Microbial swabs from the tumour surface
revealed Proteus mirabilis, Alcaligens faecalis, and
beta-hemolytic streptococci that were sensitive to
levofloxacin.
Staging with thoracic X-ray, lymph node
sonography, and cranial CT did not show any
metastases. Cranial CT, MRI, and gadoliniumenhanced vascular MRI disclosed parietal parasagittal
cranial tumor invasion with a continuous extension to
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the meninges on the left side with infiltration (3.5 cm x
3.7 cm) and partial closure of the medial part of the
superior sinus sagittalis (remaining open lumen 2.4
cm) (Figure 3, B and C).
After good ulcer care and initiation of
intravenous levofloxacin therapy (2 x 250 mg/day), we
performed a debulking surgery in association with the
neurosurgeon with lateral safety margins of 2 cm
down to the skull bone. During surgery, a large fullthickness skull bone defect in the neighbourhood of
the sinus sagittalis was visible.
The defect was covered by oxygenised
regenerated cellulosis (Tabotamp, Johnson &
Johnson—Ethicon) and split-thickness skin meshes
graft transplant (Figure 3, E and F).
There was an uneventful postoperative
course, and the patient could leave the intensive care
unit after 24 hours, but the transplant was lost after
seven days. A second surgery with complete
debridement of the defect and thinning of the outer
tabula of the skull bone by a larger rose drill was
performed. After that, a smaller rose drill was used to
make penetrations into the spongiosa to reach diploe
veins for transplant nutrition. The whole area was
covered with a dermal template of porcine collagen
(mediCipio, V-CARE Biomedical, Leipzig). Split skin
was obtained from the abdomen, meshed 1:1.5, and
transplanted onto the dermal template. A light
protective helmet was provided to support
mobilisation. The patient was re-staged after two
months when a collateral circulation around the
thrombosed sagittal sinus was evident. We planned a
neuro-vascular surgery for complete removal of the
remaining tumour. One week before the scheduled
operation, he died in a traffic accident.

Discussion
Skull and cranial invasion are rare among
cutaneous malignancies. Cancer that has been most
often reported to cause this rare but potentially lifethreating complication is SCC [2], [3], [4].
Other tumours with a potential of cranial
infiltration are adenoid carcinoma, basal cell
carcinoma, and cutaneous melanoma [5], [6], [7].
We presented three patients (one female and
three males) with full-thickness skull bone penetration
by SCC and intracranial extension. The main cause
for the late diagnosis and treatment was the
neglection of the tumours by the patients. But GP’s,
nurses and family members were unable to overcome
this disadvantage. Interestingly, none of these
patients presented with neurological symptoms. This
argues for a slow process of intracranial tumour
invasion.
The
differential
diagnosis
includes
metastases. The most common site of metastases is
the bony skull, while dural metastasis occurs less
frequently and may mimic subdural hematoma [8].
The treatment of these advanced SSC’s
should be multidisciplinary with dermatology,
neurosurgery,
radiotherapy,
and
rehabilitative
medicine. In the case of dura and brain invasion, the
mortality is increased [1], [2]. Newer pharmaceutical
treatment options include epidermal growth factor
receptor inhibitors such as cetuximab-alone or in
combination
with
radiotherapy-and
immune
checkpoint
inhibitors
like
cemiplimab
(antiprogrammed death-1) [9], [10], [11]. The response
rate in real life, however, is less than 50% and shortlived. Surgery remains the cornerstone of treatment
[1], [2], [10].
In conclusion, in addition to metastases into
the brain and the meninges, nonmelanoma skin
cancer can cause other types of cancer involvement
by local bone infiltration and perineural invasion.
Often, a multidisciplinary approach for diagnosis and
treatment of these cancers will be needed.

References
Figure 3: Patient #3: a, cauliflower-like exophytic growth with partial
necrosis and discharged measuring 23 cm x 12 cm x 2.4 cm
localised in the midline of the frontal skull; b, c, Cranial CT, MRI,
and gadolinium-enhanced vascular MRI disclosed parietal
parasagittal cranial tumor invasion with a continuous extension to
the meninges on the left side with infiltration (3.5 cm x 3.7 cm) and
partial closure of the medial part of the superior sinus sagittalis
(remaining open lumen 2.4 cm); d, A diagnostic biopsy was taken
that confirmed the diagnosis of a tricholemmal SCC (Broders grade
3); e, f, The defect was covered by oxygenised regenerated
cellulosis (Tabotamp, Johnson & Johnson—Ethicon) and splitthickness skin meshes graft transplant

1. Brunner M, Ch'ng S, Shannon K, Clifford A, Ashford B, Elliott
M, Clark JR. Bone resection for facial cutaneous malignancies. J
Surg Oncol. 2017; 116(4):545-549.
https://doi.org/10.1002/jso.24693 PMid:28628727
2. Soma PF, Chibbaro S, Makiese O, Marsella M, Diemidio P,
Fricia M, Passanisi M, Catania V, Siragò P, Ventura F. Aggressive
scalp carcinoma with intracranial extension: a multidisciplinary
experience of 25 patients with long-term follow-up. J Clin
Neurosci. 2008; 15(9):988-92.
https://doi.org/10.1016/j.jocn.2007.09.014 PMid:18653348

_______________________________________________________________________________________________________________________________
3032

https://www.id-press.eu/mjms/index

Wollina et al. Nonmelanoma Skin Cancer with Skull Infiltration and Cranial Involvement
_______________________________________________________________________________________________________________________________

3. Wollina U, Helm C, Schreiber A, Brandl HG. Extensive cranial
infiltration by basal cell carcinoma. J Cutan Med Surg. 2006;
10(5):257-8. https://doi.org/10.2310/7750.2006.00050
PMid:17234111
4. Schwarze HP, Loche F, Gorguet MC, Kuchta J, Bazex J.
Invasive cutaneous squamous cell carcinoma associated with
actinic keratosis: a case with orbital invasion and meningeal
infiltration. Dermatol Surg. 1999; 25(7):587-9.
https://doi.org/10.1046/j.1524-4725.1999.99009.x PMid:10469120
5. Keck M, Ueberreiter K, Tanzella U, Doll D, Krapohl BD. Primary
cutaneous adenoid carcinoma of the scalp. GMS Interdiscip Plast
Reconstr Surg DGPW. 2012; 1:Doc04.
6. Sicinska J, Rakowska A, Czuwara-Ladykowska J, Mroz A,
Lipinski M, Nasierowska-Guttmejer A, Sikorska J, Sklinda K,
Slowinska M, Kowalska-Oledzka E, Walecka I, Walecki J,
Rudnicka L. Cylindroma transforming into basal cell carcinoma in
a patient with Brooke-Spiegler syndrome. J Dermatol Case Rep.
2007; 1(1):4-9. https://doi.org/10.3315/jdcr.2007.1.1002
PMid:21886698 PMCid:PMC3157764
7. Wollina U, Hansel G, Schmidt N, Schönlebe J, Kittner T, Nowak
A. Very rare amelanotic lentigo maligna melanoma with skull roof
invasion. Open Access Maced J Med Sci. 2017; 5(4):458-461.
https://doi.org/10.3889/oamjms.2017.113 PMid:28785332
PMCid:PMC5535657

9. Wollina U. Update of cetuximab for non-melanoma skin cancer.
Expert Opin Biol Ther. 2014; 14(2):271-6.
https://doi.org/10.1517/14712598.2013.876406 PMid:24387664
10. Hillen U, Leiter U, Haase S, Kaufmann R, Becker J, Gutzmer
R, Terheyden P, Krause-Bergmann A, Schulze HJ, Hassel J,
Lahner N, Wollina U, Ziller F, Utikal J, Hafner C, Ulrich J,
Machens HG, Weishaupt C, Hauschild A, Mohr P, Pföhler C,
Maurer J, Wolff P, Windemuth-Kieselbach C, Schadendorf D,
Livingstone E; Dermatologic Cooperative Oncology Group
(DeCOG). Advanced cutaneous squamous cell carcinoma: A
retrospective analysis of patient profiles and treatment patternsResults of a non-interventional study of the DeCOG. Eur J
Cancer. 2018; 96:34-43.
https://doi.org/10.1016/j.ejca.2018.01.075 PMid:29665511
11. Migden MR, Rischin D, Schmults CD, Guminski A, Hauschild
A, Lewis KD, Chung CH, Hernandez-Aya L, Lim AM, Chang ALS,
Rabinowits G, Thai AA, Dunn LA, Hughes BGM, Khushalani NI,
Modi B, Schadendorf D, Gao B, Seebach F, Li S, Li J, Mathias M,
Booth J, Mohan K, Stankevich E, Babiker HM, Brana I, Gil-Martin
M, Homsi J, Johnson ML, Moreno V, Niu J, Owonikoko TK,
Papadopoulos KP, Yancopoulos GD, Lowy I, Fury MG. PD-1
Blockade with Cemiplimab in Advanced Cutaneous SquamousCell Carcinoma. N Engl J Med. 2018; 379(4):341-351.
https://doi.org/10.1056/NEJMoa1805131 PMid:29863979

8. Grisold W, Grisold A. Cancer around the brain. Neurooncol
Pract. 2014; 1(1):13-21. https://doi.org/10.1093/nop/npt002
PMid:26034610 PMCid:PMC4369702

_______________________________________________________________________________________________________________________________
Open Access Maced J Med Sci. 2019 Sep 30; 7(18):3030-3033.

3033

ID Design Press, Skopje, Republic of Macedonia
Open Access Macedonian Journal of Medical Sciences. 2019 Sep 30; 7(18):3034-3038.
https://doi.org/10.3889/oamjms.2019.827
eISSN: 1857-9655
Global Dermatology

Gut Microbiota and the Alteration of Immune Balance in Skin
Diseases: From Nutraceuticals to Fecal Transplantation
1

2

2

3

3

4

Aleksandra Vojvodic , Zorica Peric-Hajzler , Dusica Matovic , Petar Vojvodic , Tatjana Vlaskovic-Jovicevic , Goran Sijan ,
5
6
7
8
9
10
Sanja Dimitrijevic , Nenad Stepic , Uwe Wollina , Badr Abdulwahab E. Badr , Ashraf Badawi , Mohamad Goldust , Michael
10
11
12*
13
Tirant , Van Thuong Nguyen , Massimo Fioranelli , Torello Lotti
1

2

Department of Dermatology and Venereology, Military Medical Academy, Belgrade, Serbia; Military Medical Academy,
3
4
Belgrade, Serbia; Clinic for Psychiatric Disorders “Dr. Laza Lazarevic”, Belgrade, Serbia; Clinic for Plastic Surgery and
5
Burns, Military Medical Academy, Belgrade, Serbia; Department of Gynecology, Military Medical Academy, Belgrade,
6
7
Serbia; Chief of Clinic for Plastic Surgery and Burns, Military Medical Academy, Belgrade, Serbia; Department of
8
Dermatology and Allergology, Städtisches Klinikum Dresden, Dresden, Germany; Faculty of Medicine – King Abdulaziz
9
10
University, Jeddah, Saudi Arabia; Laser Institute, Cairo University, Cairo, Egypt; G. Marconi University, Rome, Italy;
11
12
National Hospital of Dermatology and Venereology, Hanoi, Vietnam; Department of Nuclear Physics, Sub-nuclear and
13
Radiation, G. Marconi University, Rome, Italy; Department of Dermatology, G. Marconi University, Rome, Italy
Abstract
Citation:
Vojvodic A, Peric-Hajzler Z, Matovic D,
Vojvodic P, Vlaskovic-Jovicevic T, Sijan G, Dimitrijevic S,
Stepic N, Wollina U, Badr BAE, Badawi A, Goldust M,
Tirant M, Nguyen VY, Fioranelli M, Lotti T. Gut Microbiota
and the Alteration of Immune Balance in Skin Diseases;
From Nutraceuticals to Fecal Transplantation. Open
Access Maced J Med Sci. 2019 Sep 30; 7(18):3034-3038.
https://doi.org/10.3889/oamjms.2019.827
Keywords:
Microbiota;
Cytokines;
Inflammatory; Skin diseases; Immunology

Treatment;

*Correspondence: Massimo Fioranelli. Department of
Nuclear Physics, Sub-nuclear and Radiation, G. Marconi
University,
Rome,
Italy.
E-mail:
massimo.fioranelli@gmail.com
Received:
10-Jul-2019;
Revised:
08-Aug-2019;
Accepted: 09-Aug-2019; Online first: 12-Sep-2019
Copyright: © 2019 Aleksandra Vojvodic, Zorica PericHajzler, Dusica Matovic, Petar Vojvodic, Tatjana
Vlaskovic-Jovicevic, Goran Sijan, Sanja Dimitrijevic,
Nenad Stepic, Uwe Wollina, Badr Abdulwahab E. Badr,
Ashraf Badawi, Mohamad Goldust, Michael Tirant, Van
Thuong Nguyen, Massimo Fioranelli, Torello Lotti. This is
an open-access article distributed under the terms of the
Creative Commons Attribution-NonCommercial 4.0
International License (CC BY-NC 4.0)

The P.N.E.I. (Psycho-Neuro-Endocrine-Immunology) approach is represented by the interdisciplinary concept of
bidirectional cross-talk between the psycho-neuro-endocrine and immune systems, which can influence the
immune response. The well-known Gut-Brain Axis and the Gut-Skin Axis can be merged in a bigger network- the
Gut-Brain-Skin Axis, with complex regulation by cytokines, neuro-peptides, neuro-hormones and another
messenger (signalling) molecules and maybe the most important modulator of the Gut-Brain-Skin Axis/ the gut
microbiota. The role of gut bacterial homeostasis is very important, and the homeostatic imbalance of the immune
response may be a relevant etiologic/pathophysiologic factor for extra-intestinal and intestinal inflammatory,
allergic and autoimmune diseases. The Low Dose Cytokines Medicine (LDM) is an innovative therapeutic
approach. It is based on the most advanced knowledge in molecular biology and low dose pharmacology with the
primary outcome. The SKA (Sequential Kinetic Activation) technology, codified and standardised by GUNA S.p.a.
-Italy- makes the low doses of signalling molecules able to be active even below the minimum dose classically
considered as effective and the significative efficacy of orally administered low-dose signalling molecules is the
most representative aspect of LDM. The Physiologic Nutraceuticals and the Low Dose Medicine are two of the
most promising approaches for the treatment of skin diseases based on the rebalance of the immune response
and the recovery of gut dysbiosis.
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Introduction

hormones, neuropeptides, growth factors, cytokines
and other signalling molecules [1], [2], [3].

The
P.N.E.I.
(Psycho-Neuro-EndocrineImmunology) approach is represented by the
interdisciplinary concept of bidirectional cross-talk
between the psycho-neuro-endocrine and immune
systems, which can influence the immune response.
Also, the immune system can influence the
neuroendocrine functions, and this very complex
interplay is mediated by a network of a lot of different

Skin and gut roles and relations with other
organs and tissues are examples of the P.N.E.I.
functioning. They are complex immune and
neuroendocrine organs integrated into the whole
immune-endocrine systems and the most important
contact organs of all animals with the environment,
with a lot of common characteristics: colonized by
specific microbial strains, with a large number of
vascular and neural structures, constantly exposed to
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a heavy antigenic charge, represented by bacterial
flora, with the tolerance of the commensal microbiota.
The well-known Gut-Brain Axis and the Gut-Skin Axis
can be merged in a larger network-the Gut-Brain-Skin
Axis, with complex regulation by cytokines, neuropeptides, neuro-hormones and other messenger
(signaling) molecules and maybe the most important
modulator of the Gut-Brain-Skin Axis/the gut
microbiota [2], [3], [4], [5].

Gut microbiota
It is well known that the gastrointestinal tract
is colonised by about 100 trillion bacterial population
(microbiota)
composed
of
non-commensal
(pathogenic)
and
commensal
(nonpathogenic)
species. Microbiota differs in composition and also in
the function based on numerous factors such as the
specific GI segment but also the diet of a subject, the
gender, the age, etc. The nucleus of 57 species is
common to all individuals, but each human being has
a specific and unique microbiota. The dominant
bacterial fila, constituting over 90% of the species
present in the human intestine, are Bacteroides and
Firmicutes, but also Lactobacilli, Bacteroides,
Proteobacteria, Bifidobacteria and Streptococci are
common [3], [4], [5], [6], [7].
The role of gut bacterial homeostasis is very
important, and the homeostatic imbalance of the
immune response may be a relevant etiologic factor
for extra-intestinal and intestinal inflammatory, allergic
and autoimmune diseases. This role is not limited to
its systems but the whole organism [1], [4], [8].
Gram-negative bacteria, which contain
lipopolysaccharide are considered as the main
proinflammatory strains,
responsible
for
the
expression of pro-inflammatory cytokines such as
Interleukin-1 (IL-1) and Interleukin-6 (IL-6) [2], [9].
Formation of biofilm is identified as one of the
main forms of chronic intestinal, an adherent
conglomerate to the intestinal epithelium having a
composition like the extracellular matrix, in which
bacteria and fungi proliferate and resid. The antibiotic
treatment can affect mostly the bacterial infection
caused by bacteria external to the biofilm, and an
immune response is not able to be fully effective on
biofilm. So, biofilm could be one of the most important
etiological agents of numerous chronic inflammatory
diseases, promote the persistence of a Low-Grade
Chronic Inflammation (LGCI) that can lead to the
Leaky Gut Syndrome, connected with the onset of
autoimmune and allergic diseases [1], [10], [11], [12],
[13].
The physiological inflammation is supported
by Th1-related cytokines-IL-1, TNF-α and IL-6 and
these cytokines induce the production of other pro-

inflammatory
agents-adhesive
molecules,
chemokines, growth factors and other mediators such
as prostaglandins and nitric oxide (NO) with the
stimulation of the leukocyte at the site of inflammation.
IL-6 acts as the secondary mediator, responsible for
maintaining the inflammatory response itself.
Inflammation leads to the increasing level of
Interleukin-10 (IL-10), which is the most important Th2
anti-inflammatory
cytokine
involved
in
the
inflammation resolution phenomenon [3], [4], [12],
[13], [14].
LGCI also has systemic effects, and it is often
responsible for the disruption of skin immune
homeostasis and systemic diseases such as obesity,
Type II Diabetes, Vitiligo, Atopic Dermatitis, Psoriasis,
BPCO
(Bronco-Pulmonary-Chronic-Obstructive
Pulmonary Disease) or the RRI (Recurrent
Respiratory Infections), Rheumatoid Arthritis, etc.
The key risk factor for the development of
allergic sensitisation is the perturbation of microbiota
development during the first years of life (due to
maternal consumption of antimicrobials during
pregnancy, formula feeding or antimicrobial exposure
or caesarean birth) [15], [16], [17].
The presence of a shift (“Th1/Th2 shift”) of the
immunological balance as a consequence of an
imbalance between the cytokines expressed by
Th1/Th17 and T-reg/Th2 lymphocyte subpopulations is
one of the most important etiologic factors for a large
number of dermatologic diseases. Th1 cytokines
hyper-production is strictly linked with inflammatory
and autoimmune skin diseases such as Psoriasis and
Vitiligo, with the central role of a class of memory Tcells characterised by the presence of the Cutaneous
Lymphocyte Antigen (CLA) on their surface and
responsible for skin-homing T cell.
The presence of systemic LGCI is a strong
+
trigger for CLA T-cells [17], [18], [19], [20].
As two of the most important etiologic factors
for many of chronic dermatologic inflammatory,
autoimmune and allergic diseases, gut dysbiosis
(biofilm) and LGCI are currently considered
therapeutic targets, but there are no standard
therapeutic opportunities to treat LGCI. Also, and very
important is that the chronic use of active antiinflammatory molecules designed for the treatment of
acute
inflammatory
phenomena
shows
an
unfavourable efficacy/adverse effects ratio. Anticytokine therapy was proposed for the treatment of
inflammatory and autoimmune diseases. The need of
high doses of active molecules to reach the
therapeutic goal and the low compliance of systemic
administration performed by injective routes are the
most important and limiting pitfalls connected with the
use of high dosage cytokines and other signal
molecules [21], [22], [23].
The Low Dose Cytokines Medicine (LDM) is
an innovative therapeutic approach. It is based on the
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most advanced knowledge in molecular biology and
low dose pharmacology with the primary outcome.
The SKA (Sequential Kinetic Activation)
technology, codified and standardised by GUNA
S.p.a. -Italy- makes the low doses of signalling
molecules able to be active even below the minimum
dose classically considered as effective and the
significative efficacy of orally administered low-dose
signalling molecules is the most representative aspect
of LDM [17], [22], [23], [24].
The SKA of low dose signalling molecules
activates some units of cellular (or plasmatic)
receptors by their low concentration.
The researchers performed a double-blind
multicenter versus placebo clinical study was
conducted on a dermatologic disease in 2014 for
treating patients with Psoriasis Vulgaris in order to test
the LDM approach with the oral administration of low
dose SKA activated cytokines with the great
effectiveness of the treatment assessing improvement
of the psoriatic lesions and of quality of life (PASI
(Psoriasis Area Severity Index) and ii) DLQI
(Dermatology Life Quality Index). This study showed
the effectiveness and the safety of the SKA low dose
cytokines treatment and also that the SKA low dose
cytokines treatment has a long action term, which
extends over the months following the end of
treatment [25], [26], [27], [28].
Lotti T. and colleagues, in 2015, were
organised a retrospective clinical study and the
effectiveness of adopted treatments for Vitiligo were
compared and analysed the clinical data collected
from patients who received different treatments for
Vitiligo. Patients were treated with low-dose SKA IL10, IL-4; b-FGF and anti-IL-1antibodies, topical
treatments with cortisone cream alone or in
association with both groups of low dose molecules
and nbUVB radiation alone or in association with both
groups of molecules low dose. Other patients were
treated with oral intake of extracts from Ginkgo biloba
and with exposure to natural sunlight
The treatment with low dose SKA b-FGF
registered an improvement in 74% of the patients. The
combination of low doses SKA IL-4, IL-10 and anti-IL1 antibodies registered an improvement in 77% of
patients. The greatest improvement was registered
with the association of treatments with low dose SKA
molecules and UV-B treatment which has led to
improvements in 92/93. No adverse effects have been
reported, and the safety and efficacy of low dose SKA
were verified [29], [30], [31]. The randomised, doubleblinded, controlled clinical trial included children with
mild to medium IgE-mediated and non-IgE mediated
Atopic Dermatitis in an acute phase of the disease
was conducted using low dose SKA (IL-12 and IFN-γ).
The main outcome was the reduction of the AD
quantified as a reduction of SCORAD index of at least
30%; in the same group, the decrease of SCORAD
value continues during the follow-up period reaching

64%. The treated group showed a significant
reduction of the intake of drugs for symptoms control
(antihistamines and topical corticosteroids) with
progressive improvement of the quality of life. No
adverse effects have been reported [32], [33], [34].

Conclusions
The disruption of gut and skin homeostatic
equilibrium has not only local but also systemic
negative outcomes. Gut dysbiosis and inflammatory
phenomena are one of the most important etiological
components of many dermatologic diseases.
A rebalance action of the gut microbiota and a
rebalancing of the inflammatory immune response, for
the treatment of many diseases, not adequately
managed with currently available therapies, are
needed.
The study of biofilm formation and
consolidation dynamics and the search for
substances, of both natural and synthetic origin, able
to intervene effectively on them, could be extremely
useful.
It is now possible to design an effective
treatment protocol for dysbiosis using medical devices
and food supplements, also useful to prevent both
dysbiosis and biofilm formation. In selected cases,
faecal transplantation is needed.
The availability of Low Dose SKA signalling
molecule is the most important point of LDM. Oral
administration of low dose SKA signalling molecules
represents the innovative core of the entire strategy
for the treatment of dermatological diseases
characterised by an immune imbalance and LGCI
such as in Psoriasis Vulgaris, Vitiligo and Atopic
Dermatitis.
The Physiologic Nutraceuticals and the Low
Dose Cytokines Medicine and faecal transplantation
two of the most promising approaches for the
treatment of skin diseases based on the rebalance of
the immune response and the recovery of gut
dysbiosis.
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BACKGROUND: Erythema elevatum diutinum (EED) belongs to the spectrum of cutaneous leukocytoclastic
vasculitides. EED is a very rare dermatosis presenting with reddish to browning papules and plaques. EED may
be associated with infections, hematologic and autoimmune disorders.
CASE REPORTS: We present two patients with EED, a 50-year-old woman and a 42-year-old man. While the
woman shows an association with colitis ulcerosa, the man had an anti-thrombin deficiency. Treatment was
started with oral corticosteroid and dapsone, respectively. In both cases, there was a partial and temporary
response.
CONCLUSIONS: EED is a rare vasculitis with an unusual clinical presentation and a chronic course. Response to
treatment is unsatisfactory and in the long-term run sometimes frustrating.
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Introduction
Erythema elevatum diutinum (EDD) belongs
to the heterogeneous group of cutaneous
leukocytoclastic vasculitides. It is a rare disorder, with
less than 150 cases reported worldwide. It runs a
chronic course with a fluctuating severity [1].
The characteristic clinical features are often
symptomless plaques and nodules with a preference
of extensor areas. There is neither a racial nor gender
preference. The peak incidence seems to be in the
fourth to the sixth decade [2].
Histologically,

the

disease

is

a

leuko-

cytoclastic vasculitis of the mid and upper dermis.
Polymorphonuclear cells, macrophages, histiocytes
dominate the infiltrate. Some eosinophils may be
present. In the early stage, there is papillary oedema
causing pseudo-vesiculation. In long-standing lesions,
dermal vessels become dilatated with hypertrophic
and
sometimes protruding endothelial cells.
Sometimes nodular lesions may be present containing
spindle cells which are expressing Mac-387. Immune
complexes may become deposited, and granulomas
can appear [3], [4].
Infections have been associated with EED
such as human deficiency virus and AIDS, hepatitis B
or syphilis [5], [6]. There are several reports on the
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association of EED with haematological disorders
such as clonal gammopathy, or autoimmune
connective tissue diseases like lupus erythematosus,
dermatomyositis, chronic inflammatory bowel disease,
Wegener’s granulomatosis or relapsing polychondritis
[2]. Cocaine adulterated with levamisole can induce
an EED-like vasculitis [7].

Case Report
Case 1
A 50-years-old woman presented with chronic
plaques on the extensor surface of both hands for four
years. Sometimes, she noted swelling of the hands or
suggillations into the plaques. She suffered from
colitis ulcerosa. More than 10 years ago a colectomy
had been performed. She was treated with ispaghula
(Psylla seeds), loperamide, tolterodine tartrate, and
topical intra-anal corticosteroid foam.
On examination, we observed multiple
erythematous-livid nodules and plaques of a relatively
soft consistency on the back of her hands (Figure 1).

Figure 2: Histopathology of erythema elevatum diutinum (Case 1);
A) Hematoxylin-eosin (x 10); B) Giemsa stain (x 20)

The findings were interpreted as a late stage
of EED. We compared our findings with an external
histopathology report 3 years ago, where the lesions
demonstrated the characteristic leukocytoclastic
vasculitis signs.
We
initiated
oral
treatment
with
methylprednisolone 32 mg/day and topical treatment
with clobetasol 0.05% ointment. The lesions became
flatter, but the patient developed arterial hypertension
and headaches. The internal corticosteroid therapy
was stopped. Neither cyclosporine A nor methotrexate
were effective. Dapsone 100 mg/day was not
tolerated due to increased meth-haemoglobin levels.

Case 2
Figure 1: Erythema elevatum diutinum late-stage lesion on the
hands (case 1)

Laboratory investigations: Anti-thrombin was
reduced with 54% (normal range: 75-125), slightly
increased were gamma globulins 13.5% (7.2-11.3)
and lactate dehydrogenase 3.85 µkat/L (2.25-3.55).
Negative or in the normal range were an immune
fixation, HIV-antibodies, cardiolipin antibodies, and
rheumatoid factor.
Imaging (endo-sonography, sigmoidoscopy,
abdominal magnetic resonance imaging (MRI)) was
unremarkable, except for a pouchitis.
Histopathology from a skin biopsy revealed
increased vascularity (mainly post-capillary venules)
embedded in a slightly fibrotic connective tissue.
Perivascular infiltrates consisted of lymphocytes,
monocytes, and some neutrophils (Figure 2).

Two years ago, a 42-years-old man
developed some papules on the knees with minimal
pruritus. Dark red and livid papules and plaques
appeared on arms. The course was characterized by
waxing and waning. His medical history was otherwise
unremarkable. He had no medical drug treatment.
On examination, we observed multiple
erythematous to brownish asymptomatic papules on
the extremities (knees, forearms, elbows, and back of
the hands). The maximum diameter was 2 cm. Some
of the lesions disappeared, leaving atrophic scars
(Figure 3).
A skin biopsy demonstrated upper dermal
leukocytoclastic vasculitis and massive neutrophilic
nuclear debris and discrete extravasates of
erythrocytes.
Laboratory investigations were unremarkable.
Antinuclear antibodies, paraproteins, and anti-
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streptolysin titer were negative.

glucose-6-phosphate deficiency where it can cause
severe hemolytic anaemia. Dapsone hypersensitivity
is another important adverse effect. Pancytopenia has
occasionally been observed [10],
Second-line
therapies
are
systemic
corticosteroids, colchicine, methotrexate, chloroquine
and anti-retroviral drugs in case of HIV-associated
EED. Antimicrobials with suppressive effects on
neutrophils such as tetracyclines, erythromycin or
sulfonamides have been used in single cases with
success. Nicotinamide may be used in combination
with tetracyclines or as a single drug. Topical therapy
with corticosteroids, retinoids or dapsone is of limited
value [11].

Figure 3: Erythema elevatum diutinum – earlier lesions (Case 2)

The diagnosis of EED was confirmed.
We initiated oral treatment with dapsone 100
mg/day. Lesions showed regression leaving
hyperpigmented scars. After dose reduction, a partial
relapse was observed, and the dose was increased to
100 mg per day.

In conclusion, EED is part of the spectrum of
leukocytoclastic vasculitides of skin. Although the
lesions are commonly asymptomatic, they are
disfiguring, and treatment is demanded. Based on
experience, dapsone is the most often used drug. In
the long-term run, however, medical treatment of EED
is unsatisfactory and sometimes frustrating.
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Incidence of melanoma is increasing every year. A few years ago, we could not speak about long term survivors
with melanoma. Chemotherapy did not give a good effect in the past. Metastasis occurred very rapidly, and the
progression of melanoma was very fast. But now, with new forms of therapy, especially immunotherapy and target
therapy, for the first time, we have long-time survivors. For the prognosis of melanoma, the most important is the
stage in which melanoma is detected. For all dermatologists, it is very important to be aware of the psychological
impact of melanoma on patients. Dermatologists should recognise psychological disorders. Several different
scales can be used for the detection of depression and anxiety – some of them are completed by researchers,
some of them are completed by patients, and also, we have combined scales. The need for adequate social and
family support as well as psychological help to achieve better coping with illness is necessary. Learning
techniques to overcome fear and stress would help in better functioning of all affected, regardless of the stage of
the disease. The most severe cases of anxiety and depression, in addition to psychotherapeutic interventions,
should also be considered medication therapy.
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Introduction
Incidence of melanoma is increasing every
year. There are different sources with different data,
very controversial, but it is evident increasing in
incidence, especially in men over the age of 60. It is
more frequent in young girls than in young men
probably because of the use of the sunbeds. But, in
Australia, New Zealand, the USA, North and Eastern
Europe incidence is the highest. The fair-skinned,
overexposed white population is in the greatest risk.
A few years ago, we could not speak about
long term survivors with melanoma. Chemotherapy
did not give a good effect in the past. Metastasis

occurred very rapidly, and the progression of
melanoma was very fast. In young people,
progression was even more aggressive. Living with
melanoma was not considered and occurred very
rarely. But now, with new forms of therapy, especially
immunotherapy and target therapy, for the first time,
we have long-time survivors. For the prognosis of
melanoma, the most important is the stage in which
melanoma is detected. If it is detected in the IA stage
5-years survival is 97%, but if it is detected in the IV
stage 5-years survival is only 15%. Living with
melanoma is not easy, even if it is detected in the first
stage. Follow up procedures every 3 or 6 months,
laboratory testing, different examinations, surgery
interventions, skin checking and other follow up
procedures are very hard for all patients. Fear of the
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progression of the disease is always present, even if it
is diagnosed in the IA stage. Sometimes, but not so
frequently, depression is also detected. We can
mostly detect depressive symptoms, or minor
depressive disorder and very rarely major depressive
disorder.

The
most
frequent
disorders and scales

psychological

For all dermatologists, it is very important to
be aware of the psychological impact of melanoma on
patients.
Dermatologists
should
recognise
psychological disorders. Depressed mood, loss of
interest/pleasure, significant weight loss or weight
gain without trying to, insomnia or hypersomnia,
psychomotor agitation/retardation, daily fatigue or loss
of energy, feelings of worthlessness or excessive
guilt, inability or difficulty with thinking, concentrating,
and making decisions, suicidal thoughts, plans to
commit suicide, or a suicide attempt. Sometimes, very
rarely, we can detect symptoms of psychosisdelusions or hallucinations. For the diagnosis of major
depressive disorders, it is necessary coexistence of 59 symptoms that last at least 2 weeks. For diagnosis
of minor depressive disorder coexistence of 2 / 4
symptoms that last at least 2 weeks are necessary.
Dysthymic disorder is different, and it is characterised
by the depressive mood that lasts longer than 2 years,
with mostly 2-6 symptoms.
Several different scales can be used for
detection of depression – some of them are
completed by researchers, some of them are
completed by patients, and also, we have combined
scales. Some of the scales completed by researchers
are the Hamilton Depression Rating Scale,
Montgomery-Åsberg Depression Rating Scale, Raskin
Depression Rating Scale. But for dermatologists and
screening programs, the most important are scales
completed by patients. The Beck Depression
Inventory is a scale that is in use very frequently. It
consists of a 21-question, and it is self-report
inventory that covers different symptoms that are
present in depression such as fatigue, lack of interest
in sex, weight loss, feelings of guilt, hopelessness,
etc. The scale is completed by patients to identify the
presence and severity of symptoms consistent with
the DSM-IV diagnostic criteria. The next very
frequently used self-reported questionnaire is
The Patient Health Questionnaire (PHQ). The Patient
Health Questionnaire-9 (PHQ-9) is a self-reported, 9question version of the Primary Care Evaluation of
Mental Disorders and it is very useful for quick
screening. The Patient Health Questionnaire-2 (PHQ2) is a shorter version of the PHQ-9 with only two
questions to assess the presence of a depressed
mood and a loss of interest or pleasure in routine

activities. If it is detected, further testing is needed.
Other scales that can be used are The Geriatric
Depression
Scale (GDS),
Zung
Self-Rating
Depression Scale , The Clinically Useful Depression
Outcome Scale (CUDOS), The Inventory of
Depressive Symptomatology (IDS), The Mood and
Feelings Questionnaire (MFQ), The Quick Inventory of
Depressive Symptoms (QIDS), The Jacobson Joy
Inventory (JJI)-Research in process-Banner University
Medical Center, The Positive Health Questionnaire
(PHQ) Research in process-Banner University
Medical Center, etc.
Anxiety is very frequent, and it can be
detected in almost all patients with melanoma. It is a
feeling of apprehension caused by anticipation of an
ill-defined threat or danger that is not based.
Components of anxiety are emotional, cognitive
anticipation (memory), behavioural and somatic.
There are different scales for measuring level of
anxiety – Brief fear negative evaluation scale / BFNE,
depression
anxiety
stress
scales-DASS-21,
Generalized anxiety disorder questionnaire IV –
GADQ-IV, generalized anxiety disorder-GAD 7 (Table
1), Hamilton Anxiety rating scale – HARS, Leibowitz
social anxiety scale – LSAS, overall anxiety severity
and impairment scale (OASIS), hospital anxiety and
depression
scale
–
HADS,
patient
health
questionnaire 4 – PHQ-4, Penn state worry
questionnaire – PSWQ, etc.
Table 1: Depression and symptoms
Major depressive
disorder

Minor depressive
disorder

2 weeks duration

2 weeks duration

Depressed mood or
loss of interest

Depressed mood
or loss of interest

5 of 9 Symptoms

2-4 of 9 Symptoms

Symptoms
1. depressed mood
2. loss of interest/pleasure
3. significant weight loss or
weight gain without trying to
4. insomnia or hypersomnia
5. psychomotor
agitation/retardation
6. daily fatigue or loss of
energy
7. feelings of worthlessness or
excessive guilty
8. inability or difficulty with
thinking, concentrating and
making decisions
9. suicidal thoughts, plans to
commit suicide, or a suicide
attempt

Dysthymia
2 years
duration
Depressed
mood

2-6
Symptoms

For dermatologists, for fast screening, GAD-7
and BAI are very useful. They are self-reported
questionnaires, and very fast, and with a high-quality
dermatologist can detect the level of anxiety (Table 2).
Table 2: Generalized anxiety disorder- GAD 7
Over the last 2 weeks, how often have you been
bothered by the following problems?
1. Feeling nervous, anxious, or on edge
2. Not being able to stop or control worrying
3. Worrying too much about different things
4. Trouble relaxing
5. Being so restless that it's hard to sit still
6. Becoming easily annoyed or irritable
7. Feeling afraid as if something awful might
happen
Add the score for each column
Total Score (add your column scores) =

Not at
all sure

Several
days

0
0
0
0
0
0
0

1
1
1
1
1
1
1

Over
half the
days
2
2
2
2
2
2
2

Nearly
every
day
3
3
3
3
3
3
3

If dermatologist detects any level of anxiety or
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some of depressive symptoms, it is necessary to
advise patient to visit psychologist, psychotherapist or
psychiatrist. How patient will accept the disease
depends very much on their mechanisms of defence.
Also, support and help are necessary, the first from
the family members, friends, colleges, but also from
doctors/ dermatologists, and at the and professional
help
from
psychiatrists,
psychologists
and
psychotherapists.
There are described mostly three general
theoretical coping styles in the psycho-oncology
literature: 1) Active-behavioral coping – this coping
style refers to overt behavioural attempts to deal
directly with cancer and its effects; 2) Active cognitive
coping, this coping style includes one’s attitudes,
beliefs, and thoughts about cancer; 3) Avoidance
coping, this coping style refers to attempts to actively
avoid the problem or indirectly reduce emotional
tension through the use of distraction. All these
mechanisms of coping are useful but not equally.
In conclusion, the need for adequate social
and family support as well as psychological help in
order to achieve better coping with illness is
necessary. Learning techniques to overcome fear and
stress would help in better functioning of all affected,
regardless of the stage of the disease. The most
severe cases of anxiety and depression, in addition to
psychotherapeutic interventions should also be
considered medication therapy. The need for a
multidisciplinary team that would be involved in
monitoring the patient from the moment of the
establishing the diagnosis of melanoma is of
exceptional importance and include dermatologist,
surgeon, radiotherapist, neurologist and psychiatrist,
psychologist, psychotherapist.
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Dermatoporosis is an important clinical condition leading to chronic skin fragility. It can be separated into primary
and secondary subtypes, with the latter induced by medical drugs and environmental factors. Dermatoporosis can
be classified into 4 major stages with increasing morbidity and mortality with the advanced stages. Its aetiology
has been related to the epidermal hyalusome. Dermatoporosis is a cause of mortality in the intensive care unit
and should be known not only by a dermatologist but another medical speciality as well. Prevention is of major
importance. Therapeutic options are limited but available.
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Introduction
Cutaneous ageing has been divided into
intrinsic and extrinsic ageing based upon the origin of
changes leading to the ageing process. Cutaneous
ageing is characterised by pigmentary, vascular,
connective tissue and adipose tissue aspects that are
contributing to the complex process. The ageing
process is genetically determined but can be largely
be influenced by environmental factors such as
ultraviolet radiation, air pollution and smoking [1].

Dermatoporosis
Dermatoporosis is the term coined by Saurat
that covers all the aspects of the chronic cutaneous
fragility syndrome [2]. Dermatoporosis describes a
loss of function that eventually results in a breakdown

of the protective mechanisms of human skin. We
differentiate primary forms due to increased age and
extensive exposure to sunlight from secondary forms
due to certain medications (see below).
The prevalence of dermatoporosis in 202
elderly French hospital in-patients aged between 60 to
80 years has been calculated as high as 32% [3]. A
prospective trial of the department of dermatology of
Helsinki University Central Hospital analysed 176
consecutive outpatients aged ≥ 60 years.
Dermatoporosis was evident in 30.7% of patients,
mainly on the upper limbs (94%). The authors
performed multivariate analysis for possible risk
factors. Dermatoporosis was significantly associated
with ultrapotent topical corticosteroids (odds ratio
(OR) 5.34), oral corticosteroids (OR 3.22),
concomitant corticosteroid therapy, anticoagulant and
chronic renal failure (OR 4.02) while age had only a
marginal impact (OR 1.05). Patients with bullous
pemphigoid were those with the highest prevalence of
dermatoporosis in their cohort (64%) [4].
The prevalence is slightly higher in another
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French study performed in a representative sample of
the population (n = 533): Here, the estimated overall
prevalence of dermatoporosis was 37.5% in subjects
aged older than 65 years with a predominance of
women [5].

These features are mainly localised and the
back of the hands and the forearms (Figures 1 and 2).

Dermatoporosis has been staged into 4
stages (Table 1).
Table 1: Staging of dermatoporosis (according to [5])
Stage I:
Stage IIa:
Stage IIb:
Stage IIIa:
Stage IIIb:
Stage IV:

Skin atrophy, senile purpura and pseudo-cicatrices
Localised and small superficial lacerations (< 3 cm) due to skin fragility
Larger lacerations (> 3 cm)
Superficial hematomas
Deep dissecting hematomas without skin necrosis
Large areas of skin necrosis with potentially lethal complications

Aetiology
In the case of corticosteroid-induced skin
atrophy, the hyalurosome of filopodia of epidermal
keratinocytes becomes weakened [6]. This organelle
is composed of hyaluronic acid receptor CD44,
heparin-binding epidermal growth factor (HB-EGF),
HB-EGF receptor erbB1 and hyaluronic acid synthase
3. The hyalurosome is involved in different functions
such as secretion of hyaluronic acid and epidermal
growth factor-receptors signalling. It is anchored on Factin fibres. Investigations in a mouse model
suggested that the hyalurosome is the target of
corticosteroids and involved in corticosteroid-induced
epidermal atrophy and dermatoporosis [7].
As a consequence of these molecular
mechanisms, dermatoporosis skin demonstrated
peculiaritis in the viscoelastic properties of the
affected skin. In the steep suction mode using the
4 mm aperture probe, the comparison with normal skin
showed that residual deformation (RD) was
significantly increased (P < 0.05) in dermatoporosis. In
the progressive suction mode using the same
aperture probe, the comparison with normal skin
revealed a significant increased RD in dermatoporosis
(P < 0.05). A combination of the 2 mm aperture probe
with the outer guard ring yielded significant (P < 0.05)
hysteresis increase in dermatoporosis compared to
normal skin [8].

Bateman purpura
Bateman purpura is a classical sign of
photo‐ageing, characterised by hemorrhagic areas
with purpuric eruptions like petechial or confluent
ecchymoses, by stellar scars, and a fragile skin due to
thinness of the dermis [9].

Figure 1: Dermatoporosis stage I with pronounced skin atrophy and
pigmentary changes

It has been demonstrated, that in the affected
parts of the skin, there is a depletion of the
photoprotective vitamin C due to chronic ultraviolet
light (UV)-exposure [10].

Figure 2: Dermatoporosis with advanced skin atrophy and Bateman
purpura in a patient with bullous pemphigoid

Complications of dermatoporosis
Laceration and delayed wound healing
(Fig. 3)
From stage IIa onwards, laceration (skin
tears) is a common feature of dermatoporosis. This
symptom is caused by blunt trauma. Underlying
mechanisms are age-related skin changes, but also
dehydration, malnutrition, sensory changes, mobility
impairment,
pharmacological
therapies
and
mechanical factors related to skincare practices [11].
Due to the delayed wound healing, it has a risk of soft
tissue infections [12].
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temperature control combined with the inability to
maintain the core body temperature, percutaneous
loss of fluid, electrolytes and protein, and failure of the
mechanical barrier to prevent penetration of germs
[15]. In an analysis of 552 adult patients admitted to
the ICU, a logistic model was developed to
differentiate pressure sores from acute skin failure.
The identified risk factors for acute skin failure were
peripheral arterial disease (odds ratio [OR] 3.8),
mechanical ventilation greater than 72 hours (OR 3.0),
respiratory failure (OR 3.2), liver failure (OR 2.9), and
severe sepsis and/or septic shock (OR 1.9) were
independent predictors (Figure 5) [16].
Figure 3: Delayed wound healing after laceration in a 76-year-old
male patient with Parkinson’s disease

Deep dissecting hematoma
Deep dissecting hematoma (syn. chronic
expanding hematoma) is an emergency [13]. A Swiss
study reported a close connection to dermatoporosis.
The legs were affected in all patients, most frequently
in older women (mean age 81.7 years). Risk factors
were
long-term
treatment
with
systemic
corticosteroids and anticoagulation. Deep dissecting
hematoma presents with pain and swelling, erythema
and oedema without fever (Figure 4). Skin necrosis
was a late symptom. Magnetic resonance imaging
and histopathological analysis confirmed the deep
anatomical location of the hematoma. Treatment
consisted of deep incision and/ or debridement
followed by direct closure, skin grafting, or wound
healing by second intention [14].

Figure 5: Ulceration and delayed wound healing after removal of a
saphenous vein graft for coronary artery bypass graft surgery

Dermatoporosis is a condition that can lead to
acute skin failure in the ICU. Dermatoporosis has a
high prevalence in autoimmune bullous disorders
such as pemphigoid, and bullous disorders are among
the dermatological diagnoses that can lead to an ICU
admission (Figure 4 and 5) [4], [17], [18].

Prevention
and
dermatoporosis

Figure 4: Chronic deep dissecting hematoma of the lower leg
leading to secondary ulcerations of the skin

Dermatoporosis in the Intensive Care Unit
(ICU)
Skin failure is defined as loss of normal

treatment

of

Prevention of dermatoporosis is possible by
limiting the exposure to known inducers of this skin
condition such as extrinsic factors like ultraviolet
radiation, pollution or smoking, and medical drugs like
topical and systemic corticosteroids [19].
Treatment of dermatoporosis is principally
possible, although best results are obtained in stage I.
In a mouse model, intermediate size hyaluronic acid
fragments (HAFi) inhibited the downregulation of
filopodia and skin atrophy induced by clobetasol
propionate. Topical treatment of atrophic forearm skin
of dermatoporosis patients with HAFi 1% for 1 month
resulted in a significant clinical improvement. Also, the
expression of hyalurosome molecules was induced.
Topical retinaldehyde 0.05% and HAFi 1%
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demonstrated synergy in hyaluronic acid production
and heparin-binding epidermal growth factor in mouse
skin and in dermatoporosis patients [6], [7], [20].
Other topical modalities to increase skin
thickness include alpha-hydroxy acids twice daily for
at
least
three
months
[21]
or
topical
dehydroepiandrosterone 1% cream (in women) twice
daily for four months [22].
In a single-centre, intra‐individual randomised,
double‐blind and placebo‐controlled clinical trial,
topical vitamin C was used to improve Bateman
pupura. The patients received either an active cream
containing 5% of vitamin C (L‐ascorbic acid) vs a
neutral cream twice daily.
In this trial, topical vitamin C led to a clinically
apparent improvement of purpura and measurable
improvement of skin elasticity (Cutometer SM 575®;
Courage and Khazaka, Köln, Germany) and thickness
(Harpenden skin‐fold calliper) [23].
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There are numerous cases reports and studies confirming the enhanced incidence of melanoma among patients
with mastocytosis, especially with systemic mastocytosis. These two diseases are arising from two different types
of cells; melanoma arises from neural crest cells and mastocytosis from hematopoietic stem cells. But there are a
lot of similarities between the two diseases. The most important and significant is the dependence of the growth
factor receptor c‐KIT and c‐KIT ligand (stem cell factor) for their growth and development. Also, expression of the
STAT3 (signal transducer and activator of transcription 3) and transcription factors MITF
(microphthalmia‐associated transcription factor) make the connection between melanoma and mastocytosis.
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Introduction
There are numerous cases reports and
studies confirming the enhanced incidence of
melanoma among patients with mastocytosis,
especially with systemic mastocytosis. These two
diseases are arising from two different types of cells;
melanoma arises from neural crest cells and
mastocytosis from hematopoietic stem cells. But there
are a lot of similarities between the two diseases. The
most important and significant is the dependence of
the growth factor receptor c‐KIT and c‐KIT ligand
(stem cell factor) for their growth and development.
Also, expression of the STAT3 (signal transducer and
activator of transcription 3) and transcription factors
MITF (microphthalmia‐associated transcription factor)

make the connection
mastocytosis.

between

melanoma

and

Discussion
Mastocytosis is a group of rare disorders
characterised by the proliferation and accumulation of
mast cells in the skin and/or other organs, and occur
in children and adults. Most of the patients, about
80%, are with cutaneous mastocytosis, and mostly the
course is indolent (90%). Classification of cutaneous
mastocytosis is into urticaria pigmentosa, the most
common cutaneous variant, solitary mastocytoma and
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diffuse cutaneous mastocytosis.
Melanoma is one of the most malignant
cancers, with the incidence increasing all over the
world, and it is one of the most frequent cancers in
fair-skinned populations. There are biological
explanations for an increased incidence of melanoma
among patients with mastocytosis. Mast cells would
interact with melanocytes through the release of
cytokines. The high rate of mutations in melanoma
makes it difficult to distinguish between driver
mutations and bystander mutations. The most
frequent driver mutations in melanoma are BRAF,
NRAS, KIT, GNAQ, GNA11, NF1 and telomerase).
BRAF and NRAS mutations are mostly found in
cutaneous melanomas, and KIT mutations are
detected in acral and mucosal melanomas. In
systemic mastocytosis a KIT D816V mutation is
present in almost all cases, in adult-, but not in
childhood-onset mastocytosis. This mutation of
D816V
KIT
has been found in melanoma, but its
involvement is yet not well understood. In some
D816V
studies, it is shown that KIT
induces tyrosine
phosphorylation
of
microphthalmia-associated
transcription factor (MITF). It forms a triple protein
complex formation of KIT, MITF, and SRC family
kinases.
Activated
microphthalmia-associated
transcription factor activates genes involved in
melanoma proliferation, cell-cycle progression,
survival, and also an invasion. Both mast cells and
melanocytes need for growth binding of the stem cell
factor (SCF) to the KIT receptor. The SCF receptor is
expressed in primitive hematopoietic cells and mast
cells mostly, but it is also expressed in certain regions
of the brain, germs cells, melanocytes and basal cells
in the skin, interstitial cells of Cajal. The signalling
pathways activated downstream from Kit receptor
include MAP kinase pathways, Src kinases, PI3kinase and phospholipase C and D. Mast cells are
producing large subsets of mediators (e.g., EGF,
NGF, PDGF, SCF, angiopoietin, heparin, IL-8, VEGF).
They are involved in IgE-associated allergic reactions,
mostly, but numerous studies have shown the
connection between mast cells accumulation and
tumour growth – melanoma, Merkel cell carcinoma
adenocarcinoma, squamous cell carcinomas, prostate
carcinoma, etc. In mastocytosis, RAF is the most
frequently mutated kinases, where BRAF V600E
mutation occurs in most hairy cell leukaemias (HCL)
and half of the malignant melanomas. Thus, although
BRAF is commonly mutated, it appears not to be
present in SM. The risk‐association to other
hematologic neoplasms and the risk of cardiovascular
disease in mastocytosis is well‐established, but also
for increased risk of solid cancer as well as
thromboembolic morbidity. Mast cells are influencing
tumour development and remodelling of tissue,
tumour-induced angiogenesis, and shaping of
adaptive immune responses to tumours. Mostly
presence of mast cells in tumours is associated with
poor prognosis, but for prostate cancer and colorectal
cancer is a favorable prognostic factor. The use of

kinase inhibitors could improve cancer treatment, but
the main problem with this treatment is the second
mutation in c-Kit, which changes the biding region of
kinase inhibitor, and the result is drug resistance [1],
[2], [3], [4], [5], [6].
Melanoma inhibitory activity (MIA) is
expressed on mast cells of cutaneous mastocytosis,
neurofibroma cells in patients with neurofibromatosis
type 1 (NF1) and it is used as a serum marker for
malignant melanoma. The function of MIA is in
inhibition of apoptosis in melanocytic cells, but the
whole mechanisms of expression on mast cells are
unknown. Inhibition of the transcription factor, SOX10
reduced MIA expression and promoter activity. This
transcriptional factor is important for melanoma
development and survival [7], [8].
After exposure to histamine, melanocytes
undergo morphological variations and increased
activity of tyrosinase. Also, one of the most potent
mast cell growth factors- CD-117 binding mast cells
growth factor (MFG) stimulates the proliferation of
both mast cells and melanocytes.
One of the therapies mostly used for the
cutaneous mastocytosis is phototherapy, 311 nm UVB
and PUVA and it is well known that UV exposure
favour the onset of skin cancers.
The role of estrogens on the development of
melanoma and on the exacerbation of the
mastocytosis is extremely unknown, but it has been
shown in vitro that binding estradiol to estrogen
receptor-α on the membrane of mast cells supports
the synthesis and release of mast cell mediators [9].
In conclusion, there is an enhanced incidence
of melanoma among patients with mastocytosis,
especially with systemic mastocytosis, and connection
between these two diseases is still not clear.
Understanding the influence of mast cells on
melanocytes could bring great benefit in threatening
the melanoma. New studies are needed.
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Increasing incidence and poor outcome of chronic non-communicable diseases in western population would
require a paradigm shift in the treatments. Guidelines-based medical approaches continue to be the standard rule
in clinical practice, although only less than 15% of them are based on high-quality research. For each person who
benefits from the 10 best-selling drugs in the USA, a number between 4 and 25 has no one beneficial effect.
The reductionist linear medicine method does not offer solutions in the non-manifest preclinical stage of the
disease when it would still be possible to reverse the pathological progression and the axiom "a drug, a target, a
symptom" are still inconclusive. Needs additional tools to address these challenges.
System Medicine considers the disease as a dysregulation of the biological networks that changes throughout the
evolution of the pathological process and with the comorbidities development. The strength of the networks
indicates their ability to withstand dysregulations during the perturbation phases, returning to the state of stability.
The treatment of dysregulated networks before the symptomatological manifestation emerges offers the possibility
of treating and preventing pathologies in the preclinical phase and potentially reversing the pathological process,
stopping it or preventing comorbidities. Furthermore, treating shared networks instead of individual phenotypic
symptoms can reduce drug use, offering a solution to the problem of ineffective drug use.
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Introduction

complex problems, difficult to be solved by the current
health organisation, also due to the economic
sustainability of the care [1], [2], [3].

The reductionist linear medicine has
undoubtedly contributed to the prolongation of the life
expectancy of the western population, but, as far as
chronic non-communicable diseases are concerned, it
presents some problems that require a paradigm shift
in the treatments currently in use.

The incidence of complex non-communicable
diseases, such as type II diabetes, cardiovascular
diseases (growing exponentially), atopic dermatitis
and cancer, increases with age, but the most worrying
fact is that it is also increasing in the pediatric
population [4], [5], [6], [7], [8].

The progressive ageing of the population and
the increase in environmental pollution are conditions
capable to profoundly influencing the health status of
the population.

Also, regarding transmissible pathologies,
there are new challenges related to the increasing
resistance of microbes to antibiotics and to the limited
number of new drugs being developed [9], [10], [11].

The management of non-communicable
diseases, the ageing of the population and the
progressive environmental pollution, pose new and

Guidelines-based
medical
approaches
continue to be the rule in clinical practice, although
only less than 15% of them are based on high-quality
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research. Although this type of (statistical) approach
can be profitable in the general population, it becomes
unsuccessful when compared to the genetic,
epigenetic and environmental characteristics of the
individual subject [4]. The result is excessive
healthcare spending compared to poor results. The
annual cost of ineffective treatments in the US would
be $ 350 billion, while the development of new linear
drugs costs $ 1 billion for each formulation, with an
additional impact on the cost of health care [12].
In research on the 10 best-selling drugs in the
USA, it was found that, for each person who benefits
from one of these treatments, a number between 4
and 25 has none [13].
Another study showed that the use of
prescription drugs has drastically increased among
the elderly population during an observation period of
12 years and, in particular, the number of patients
taking more than 5 drugs has increased from 12.8% at
39.0% from 1988 to 2010, identifying a population
considered particularly fragile [14].
Usually, in chronic conditions, Western
Medicine treats the symptomatic manifestations of the
disease (e.g. hypertension or hypercholesterolemia)
and often can identify patients at risk in advance.
However, this method does not offer solutions in the
non-manifest preclinical stage of the disease, when it
would still be possible to reverse the pathological
progression, correcting underlying causes [12], [13],
[14], [15].
It, therefore, appears clear that the need for
additional tools to address these challenges. For this
reason, more and more frequently, System Medicine
is proposed as a useful tool [16], [17], [18], [19], in
particular in terms of different view and approach to
the disease, unfortunately even more in theory than in
practice, because the alternatives to the axiom "a
drug, a target, a symptom" are still struggling to get
ahead.
The Bioregulatory System Medicine (BrSM),
the subsequent evolution of Systems Medicine, aims
to bridge this gap through the use of low dose
medicines with precise, targeted and synergistic
bioregulatory capacities. These are medicines
composed of different therapeutic nuclei (multicomponent) with an effect on as many different
targets (multi-target) and a favourable safety profile
[20], [82]. Based on a correct evaluation of the
patient's clinical history,
recognition of
its
characteristics specific and at the stage of progression
of the pathology, the BrSM directs the choices of
therapeutic strategy, allowing a more complete and
systematic approach to the patient.

Systems Medicine
Biological systems have some aspects in
common, including self-organisation, intrinsic stability,
robustness and resilience [12], [15], [21].
Self-organisation is one of the fundamental
characteristics of Systems Medicine and takes up the
so-called autopoiesis of the school of Santiago de
Francisco Varela and Humberto Maturana [21], [22].
The complexity of the human body is
considered as a set of interconnected networks,
composed of genome, molecules, cells, organs, going
beyond, up to the environment surrounding the
organism and to the networks created by individuals in
societies [4], [12].
The disease is considered a dysregulation of
the networks, linked to different perturbations or
disturbances that act by jeopardising stability and
functionality [23], [24], [25].
The networks go through phases of
dysregulation long before the recognisable pathology
divides, and before any structural symptoms or
alterations appear.
Stability is another intrinsic characteristic of
complex systems, and in living organisms, it is
ensured by self-regulation to maintain homeostasis.
The networks are organised in functional
modules to protect the system from global collapse,
and robustness (i.e. the ability of systems to resist,
without modification, to perturbations) allows the
system to defend itself against elements of
disturbance and destabilisation [15], [26].
Finally, resilience indicates the ability of the
system to withstand disturbances by adapting to it to
guarantee the function of the system itself.
These characteristics can be exploited in the
clinical approach and the BrSM aims at this goal,
placing as the main goal of the therapy the support to
the organism self-regulation system to re-establish a
normal state of homeostasis or, if this is not possible,
a state of optimal compensation, reducing the use of
drugs as much as possible [20].
In practice, numerous distinctive aspects
differentiate the Systems Medicine from the linear
reductionist approach [4], [16], [81].
The use of targeted drug therapies that target
only one point of the network, as happens in
reductionist medicine, has been questioned. If the
interrelations of the target are not taken into account,
in fact, one risks unintentionally causing the opposite
effect. For example, the use of statins could increase
atherosclerosis due to the depletion of coenzyme Q10
and vitamin K2, 25 or the use of non-steroidal antiinflammatory drugs in acute inflammation has an antiinflammatory effect, but also tends to block the

_______________________________________________________________________________________________________________________________
3054

https://www.id-press.eu/mjms/index

Fioranelli et al. Clinical Applications of System Regulation Medicine
_______________________________________________________________________________________________________________________________

production of prostaglandins (PG) E2, necessary for
the activation of lipid mediators responsible for
resolving inflammation and triggering the repair and
restoration processes of tissue physiology [28], [29],
[30].
The recognition of the role of the
dysregulation of biological networks in the evolution of
pathologies not only offers opportunities for their
management but also questions the current diagnostic
procedure, based on a fixed number of biomarkers
that are interpreted only after the onset of clinical
symptoms [31], [32]. This different approach to the
patient, called Network Medicine, has many
advantages [12].
According to this more current reference
model, in the diagnosis phase we tend to recognize
dynamic patterns in network dysregulations rather
than resort to isolated and immutable biomarkers over
time and, in particular, in the approach to the
progressive evolution of the pathology, such patterns
contribute to the definition of an individualized vision
for each patient [17], [33], [34].
In 2008 Fuite et al., showed him that, through
the analysis of a genomic network in patients with
chronic fatigue syndrome, it was possible to identify
an alteration in the interrelation of the immune system,
adrenocorticotropic hormone, and thyroid [35].
More recently, recognition of specific patterns
in patients with systemic sclerosis has allowed
physicians to predict prognosis and contributed to the
definition of therapy [36].
To examine and visualise these complex
networks to define their patterns, the so-called "omics"
technologies
are
used:
genomics,
epigenomics,
proteomics,
metabolomics
and
microbiomics, up to the most recent exposomics [10],
[19], [37]. It appears very promising, in this panorama,
also the alterations of the parameters of bioimpedance metre that involve the analysis of the
systems [38].
The reductionist approach tends largely to
ignore environmental influences, but starting from the
revolutionary article by Christopher Wild, who
introduced the term esposoma in 2005, this concept
has taken on a prominent role in the systems
approach [10], [39], [40], [41].
The concept of exposome indicates the list of
all the chemical substances to which a subject has
been and including environmental, food or workrelated, endogenous biochemical substances formed
by normal metabolic processes, and by inflammation,
oxidative stress, lipid peroxidation and infections, as
well as other natural metabolic processes, such as
alteration of the intestinal microbiome [41]. These
exhibits affect all networks and in particular the
epigenetic one.
The omics technologies are also ideally useful

for investigating the effects of multicomponent /
multitarget drugs with bioregulation properties, as they
would allow clarifying the effects effects [42] better.
In summary, System Medicine considers the
disease as a dysregulation of the biological networks
that changes throughout the evolution of the
pathological process and with the development of
comorbidities. The strength of the networks indicates
their ability to withstand dysregulations during the
perturbation phases, returning to the state of stability
or guaranteeing the best possible stability through
compensation mechanisms [5], [24], [43], [44].
The treatment of dysregulated networks
before the symptomatological manifestation emerges
offers the possibility of treating and preventing
pathologies in the preclinical phase and potentially
reversing the pathological process, stopping it or
preventing comorbidities [15].
Furthermore, treating shared networks
instead of individual phenotypic symptoms can reduce
drug use, offering a solution to the problem of
ineffective drug use [4].

Systems Bioregulation Medicine
The conceptual pillar of BrSM is a therapeutic
approach that aims to treat the networks
dysregulations of underlying pathology by supporting
self-regulation networks, to promote the restoration of
physiological homeostatic conditions of networks or
the achievement of a state of equilibrium [20].
The dysregulation of the networks is the initial
phase of the pathological evolution, preceding the
symptomatological manifestation; it follows an
advantageous overall therapeutic intervention and
directed to the dysregulation as a whole, instead of on
the single symptomatological manifestations of each
disease.
Complex non-communicable diseases often
share dysregulations of the inflammatory and
metabolic networks. During evolution, these same
networks have evolved to address a wide variety of
circumstances. At the same time, however, it must be
considered that this characteristic of flexibility also
makes them more vulnerable to dysregulation. The
regulation of these networks is based on relatively
primitive self-regulation processes and is often
overwhelmed by incongruous lifestyles and by
increasingly unfavourable conditions of environmental
pollution to which modern man is exposed [45], [46].
The Nervous and Endocrine Systems
maintain a systemic homeostatic state, while the local
homeostatic circuits regulate the state and integrity of
cell and tissue networks. However, when homeostatic
mechanisms are not sufficient, the inflammatory
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process is triggered in order to maintain or restore
balance. Several authors define this process as
homeostatic
inflammation
(or
physiological
inflammation [47], [48].
The inflammatory response of the organism
and its effects on it in the acute phase play a
fundamental role in the model of BrSM. The
inflammations that persist can potentially cause
alterations of the cellular microenvironment and
progressively lead to structural tissue damage, up to
their degeneration [45], [49]. In BrSM the inflammatory
response is used as a substitute in clinical decision
making.
The vision of inflammation as a static process
that ends with the elimination of its mediators has
changed a lot in recent years. Today inflammation is
considered an active process. As is often observed in
homeostatic mechanisms, it is the initial mechanism
itself that also determines its end. Among the main
protagonists is PGE2, which is not only responsible
for most of the symptoms associated with acute
inflammation, but also plays a fundamental role in the
activation of the so-called mediators favouring the
resolution of the inflammatory process [26], [27].
Drugs developed linearly, such as nonsteroidal anti-inflammatory drugs, whose main target
is cyclo-oxygenase 2, have an anti-inflammatory
action, but can at the same time prevent the resolution
of the problem by forcibly suppressing PGE2 [28].
It has recently been shown that the multicomponent drug Traumeel has a different mechanism
of action in the context of the inflamed tissue and a
modulation effect on PGE2 and on specialised
prorisolutive mediators that can favour a more
physiological resolution of the process [50], [51].

post-birth events, as many stress factors, such as
maternal psychological stress and exposure to
environmental xenobiotics, have a fundamental
impact on the patient's responses in the later stages
of life. This is often mediated by epigenetic alterations
[53], [54], [55].
Work and leisure activities can be indicative of
possible exposures and stress factors.
Genetic and genomic markers are often
suggestive of possible risks; by way of example,
single nucleotide polymorphisms may represent a risk
factor, for example in the known association between
homocysteine
metabolism
disorders
and
cardiovascular diseases [56]; another example is the
risk assessment tests for breast cancer [57].
Genomics and metabolomics are also used in clinical
practice to predict treatment responses [58].
This is also useful for the probabilistic
forecasts cited by Ahn.
The biomarkers and algorithms currently used
to diagnose pathologies in terms of phenotypic results
(e.g. erythrocyte sedimentation rate, high-sensitivity
C-reactive protein and complete blood count) should
be used appropriately for clinical decisions.
The treatment based on the progression of
the disease and in particular on the recognition of
preclinical stages will remain difficult to apply until the
sciences-omics and Networks Medicine become part
of the common practice.
In BrSM, the effect of the inflammatory
response on the microenvironment is used as a
substitute / in addition to the sciences-omics available
for the interpretation of clinical decisions. Unlike what
was thought in the past, the microenvironment has the
possibility to reverse the structural alterations,
provided that the cell membrane has not been
damaged.

Individualised treatments

In the BrSM there is, therefore, a dynamic
attitude in the prescription, which will be based on the
degree of progression of the patient's pathology.

In their pioneering article, Ahn et al., they also
outlined the future of System Medicine in clinical
practice [52].

To further individualize the treatment, the
patient's exposure and microbiome are considered
and, consequently, the use of appropriate draining
and detoxifying medicines and the insertion of certain
probiotic strains, often specific for each pathological
process (eg Bifidobacterium PBL1 in the metabolic
syndrome or Bifidobacterium lactis CECT 8145,
Bifidobacterium
longum
CECT
7347,
and
Lactobacillus casei CECT 9104 in atopic dermatitis)
[59], [80].

The applications-omics bode well for a
revolution in the approach to the diagnosis and
individualisation of patients based on risk, stage of the
disease and possible response to treatment.
However, the costs and degree of innovation currently
prevent the use of these tools as a routine medical
practice. This means that doctors must continue to
rely on classical methods to selectively choose the
therapy of their patients.
The path starts from the collection of the
anamnesis, in which the aspects related to genetics
and exposome deserve special attention. The
patient's prenatal history has the same importance as
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Change in therapy paradigm
In the "one drug, one target, one symptom"
approach, pharmacological treatment is often
symptomatic or aimed at treating phenotypic results
secondary to dysregulation. These are static
treatments, and patients often take the same
therapies for long periods.
Supporting the self-regulation system, the
BrSM aims to re-establish a state of health or
compensation, and this means that often, once this
result is achieved, the patient no longer needs drugs
or needs only in limited quantities. This requires
careful assessments of disease progression and good
monitoring. In the case of advanced phenotypic
alterations, drug treatment is frequently the only
option available. Obviously, this also applies to
diseases in which there is no possibility of regulation,
for example in the case of ablation of an organ, and,
in these cases, replacement therapy must be taken for
life.

lymphatic pathology, has subsequently shown that it
can also be usefully used for wound healing [65].
Since-omic technologies allow the analysis of
large groups of data on multitarget actions; the
identification of alternative applications of drugs is
destined to grow over time.

Synergistic treatments
To achieve bioregulation in dysregulations
involving more than one network or different functional
modules of a network, it may be necessary to resort to
a combination of several drugs (treatments).
This is a common approach in the BrSM, in
particular for chronic diseases, in which with the
development of comorbidities we are witnessing the
subsequent dysregulation of further networks.

Low dose drugs effects

Chronic diseases seem to have in common
the main dysregulation of certain networks [66], [67],
[83]. These include the network inflammatory, the
network metabolic, the network energy-mobile, and
network neuroendocrine.

This characteristic does not exclusively refer
to the attempt to reduce the use of drugs to the
minimum necessary, which can be the result of better
individualisation of the patient or improvement of the
state of health through the achievement of optimal
self-regulation.

The chronic dysregulation of the networks
also puts a strain on the processes of self-regulation.
It is, therefore, necessary to add cofactors to optimise
the efficient operation of enzymes, for example, since
they can run out if they are not reintegrated over time.
The patient's nutritional status must be carefully
considered and, about it, deficient cofactors will be
established according to specific needs.

The hormetic effects of the substances are
the subject of constant research [60]. The hormesis
seems to have positive consequences on the
resilience of the organism, in particular through the
so-called mitormesis [slight mitochondrial damage can
induce a hormetic response (mitormesis) that
promotes compensatory adaptive processes] [61],
[62], [63].

As mentioned above, some pharmacological
therapies also lead to the depletion of cofactors that
are fundamental for self-regulation (e.g. coenzyme Q
10 and vitamin K2 in statin-based therapies) [25].
Missing cofactors must be adequately replenished
and, if bioregulation allows it, the patient must
gradually reduce and then stop therapy.

Some authors have specifically cited the
hormetic effects that increase adaptive responses
through the exposure of natural phytotherapeutic
substances (xenormes) [64].

Recently the efficacy of a combination of two
drugs with bioregulatory properties and their
synergistic effects in the treatment of knee
osteoarthritis (Arnica comp. + Zeel T) has been
demonstrated [68], [69], [70].

This is a concept that requires further
research but could be a plausible hypothesis to
explain how some substances in reduced
concentrations exert bioregulation effects.
The low naltrexone dose, which has been
discussed earlier, is a good example of how a drug to
conventional doses, developed with a specific
purpose, can also be used for other purposes. It is
able, at this lower dosage, to generate bioregulatory
effects. This also happens for other preparations with
bioregulation properties: for example, the medicinal
product Lymphomyosot, originally developed for

"Space - sensitive" treatments:
administration of drugs in specific
locations
As can be seen from the bioregulation model,
the microenvironment plays a fundamental role in the
therapeutic approach of the BrSM. In numerous
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publications, it is argued that connective tissue is an
organ with interconnecting properties [71], [72]. A
recent publication in Nature even speaks of interstitial
spaces containing fluidly plastic structures previously
not characterised, emphasising the fundamental
function of this important tissue and introducing for it
the most correct classification of the organ [73].
Drugs can be administered directly in this
organ through infiltration techniques at specific points.
In fact, injection into the acupuncture points is
frequent in the BrSM approach [74], [75], [76], [77].
Intradermal injections are also used in Aesthetic
Medicine, similarly to infiltration in the corresponding
dermatomes to act on the internal organs [78], [79].

Conclusions
In the current context, medical personnel are
exposed to numerous challenges, which require new
tools to respond to patients' needs.
The Systems Medicine approach is making
headway in clinical practice as a solution for improving
patient management; however, the reference
paradigm of conventional therapies "a target, a drug"
is proving not entirely suitable.
System Medicine applications, such as BrSM,
aim to remedy the shortcomings of the conventional
approach, using complex multicomponent drugs, to
obtain regulatory effects on multiple targets.
The BrSM complies with the fundamental
criteria that distinguish the Systems Medicine
approach, but the clear therapeutic objective is the
support of patient self-regulation networks. This
approach can be associated with "linear drugs" based
on the specific needs of patients. Applying these
different approaches at the same time, we will witness
the birth of a single Medicine: the one that responds to
the specific patient's needs at a specific time.
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BACKGROUND: Cutaneous squamous cell carcinoma (SCC) is the second most common malignancy of skin.
Although a major risk factor is a chronic exposure to ultraviolet radiation, preexistent chronic inflammatory
disorders may also possess an increased risk for SCC. That is not the case for cutaneous lichen planus in
contrast to oral lichen planus and oral SCC.
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CASE REPORT: We report the case of an 87-year-old Caucasian woman presenting with a giant verrucous
tumour on the left ankle. She suffered from long-standing disseminated lichen planus. Histology confirmed the
diagnosis of SCC on partly verrucous lichen planus. The course was complicated due to sepsis. An emergency
transfemoral amputation became necessary. The patients survived and could be released into her nursery. A
literature review underlined the rarity of SCC on lichen planus of the skin. Most of these rare cases were in
patients in their second half of life on the lower legs. Hypertrophic lichen planus was overrepresented.
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CONCLUSIONS: Although very rare by number, SCC can complicate lichen planus and lead to the lifethreatening situation. Atypical verrucous lesions on lichen planus warrant a histologic analysis. Surgery is the
treatment of choice for cutaneous SCC.
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Introduction
Cutaneous squamous cell carcinoma is the
second most common malignancy of skin. Chronic
exposure to ultraviolet radiation (UVR) is the most
important environmental factor. Fair skin complexion,
immunosuppression, exposure to arsenic compounds
are also contributing factors [1].
Major risk factors for relapse and metastasis
are a Breslow thickness > 6 mm (Relative risk-RR,
7.13) and perineural invasion (RR, 4.30), while a
diameter > 20 mm (RR, 3.22) bears the highest risk
for metastasis [2]. SCC can develop as a
consequence of chronic inflammatory skin lesions
such as in chronic discoid lupus erythematosus [3],
hidradenitis suppurativa/ acne inversa [4], chronic leg
ulcers [5], erythema ab igne [6], or recessive
dystrophic epidermolysis bullosa [7], and lichen
planus [8].

Lichen planus is a chronic inflammatory T-cell
disorder of the skin and mucous membranes. Oral
lichen planus is considered a facultative precancerous
lesion for oral SCC. Ulcerations, tongue site, and
female gender are risk factors for a malignant
transformation of oral lichen planus into SCC. The
overall transformation rate has been estimated in one
study as high as 1.4% [8]. On the contrary, a metaanalysis for cutaneous lichen planus came to the
conclusion that there is no increased risk for
cutaneous SCC [9].

Case Report
An 87-year-old female patient from a nursery
presented with a malodorous verrucous tumour on her
left leg. She had a medical history of a complicated
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lower leg fracture 30 years ago. She had no weight
loss or fever but reported a local pain.

suspicious enlarged nodes in the left groin with up to
42 mm in diameter. X-ray of the left lower suggested
old posttraumatic lesions with inhomogenous
spongiosa of the distal third of the tibia bone. Chronic
osteomyelitis could be ruled out for sure. A bony
infiltration of the tumour was possible.
Computerised tomography of the trunk
excluded a metastatic spread. Enlarged lymph nodes
in the groins were considered to be reactive only.

Figure 1: Disseminated lichen planus of the leg (right leg)

On
examination,
we
observed
a
circumferential exophytic verrucous tumour on a
chronic lichen planus lesion on the left ankle (Figure 1
and 2).

Figure 4: Histology of lichen planus with sawtooth-like epidermis,
hyperkeratosis and hypergranulosis associated

Figure 2: Circumferential verrucous squamous cell carcinoma on
lichen planus (left leg)

We performed a deep skin biopsy for
diagnosis. Histologic examination revealed a welldifferentiated cutaneous squamous cell carcinoma
(SCC), partly ulcerated, with bacterial colonization
(Figure 3) on a verrucous lichen planus on the left leg
and partly verrucous lichen planus on the right leg and
left lower arm (Figure 4).

Laboratory findings: Leucocytosis of 24 Gpt/L
(normal range 4 to 10), stable hypochromic microcytic
anaemia of with a haemoglobin level of 6 mmol/L
(normal range 8.4 to 10.9), lactate dehydrogenase
was normal.
The final diagnosis was SCC (pT3 cNX cM0
G1) on verrucous lichen planus.
The case was brought to the interdisciplinary
tumour board. Radiotherapy was not considered to be
curative, and chemotherapy was hardly tolerable by
the elderly patient. Vascular and orthopaedic
surgeons suggested a major amputation of the left
leg, but the patient disagreed. We performed palliative
therapy and good ulcer care.
Two weeks later, she developed fever,
hypotonia, tachycardia and fatigue. Her procalcitonin
level was 37 ng/mL. A venous blood culture identified
the anaerobic germ Bacteroides fragilis. Laboratory
findings disclosed leukocytosis of 24.7 Gpt/L, anaemia
5.30 mmol/L, thrombocytosis of 517 Tpt/L, and a Creactive protein of 60.9 mg/L.

Figure 3: Histology of the squamous cell carcinoma composed of
islands and cords of epithelial cells with keratin pearls in deep
dermis (HE x 4)

Lymph node ultrasound demonstrated several

She was treated in the emergency
department for sepsis. Three days later, a
transfemoral amputation was necessary. Histological
analysis revealed a verrucous SCC, R0 resection, and
a verrucous lichen planus. After surgery, the patient
rejected lymph node removal, radio or chemotherapy.
Final tumour diagnosis was verrucous SCC pT3 NX
G1 R0. The patient could be released into her
nursery.
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Discussion
In contrast to oral lichen planus, development
of an SCC on cutaneous lichen planus is rare. The
incidence of SCC in lichen planus has been estimated
between 0.4% [9] and 1.74% [10].
In the meta-analysis of Sigurgeirsson and
Lindelöf (1991) 36 reports of SCC associated with
lichen planus were analysed among 2071 lichen
planus patients [10]. In 2011, Friedl et al. reported on
three patients who developed an SCC on chronic
lichen planus of the lower leg and analysed another
24 cases within five years [11]. Five more cases have
been reported since then in the international literature,
mostly on lower legs and in association with
hypertrophic or verrucous lichen planus [12], [13],
[14], [15], [16]. We identified another two cases
between published 2003 and 2007 [17], [18]. This
translates into only 72 cases, including the present
one.
During
the
process
of
malignant
transformation, keratinocytes lose the production of CJun, part of the AP-1 transcription factor complex for
the regulation of cell proliferation, differentiation and
transformation [19]. The late epidermal differentiation
marker K2e, a polypeptide of 70 kd, becomes
diminished in cutaneous SCC [20].
Cutaneous lichen planus, however, does not
possess an increased risk for SCC [10]. These cases
of concomitant lichen planus and SCC are extremely
rare.
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It is determined that 30% of patients with depression are resistant to antidepressant medication. The increased
concentration of inflammation factors, such as C-reactive protein, and pro-inflammatory cytokines, have been
detected in serum in these patients. It is necessary to establish new therapeutic possibilities and protocols that
are created to overcome the difficulties caused by increased concentration of inflammatory biomarkers in
depressive patients. The Selective Serotonin Reuptake Inhibitors (SSRIs) are considered to be the most powerful
antidepressants, increasing the level of serotonin in endogenous depression, as well as in that caused by
immunological mechanisms. It is believed that agents that influence cytokines, immunological signal pathways
and cytokine syntheses, like the inhibitors of cyclooxygenase enzyme and other non-steroidal anti-inflammatory
drugs (NSAIDs), are very important in the potential treatment of residual symptoms of depression. Treatment with
cytokine antagonists is one of the potential adjuvant therapies, along with antidepressants. Signal pathways
blockers, such as the inhibitors of cyclooxygenase and other NSAIDs, are in the phase of research, in terms of
their antidepressant effects. Also, it has been shown that the inhibition of indolamin-2,3 deoxygenase (IDO) and
kynurenine (KYN) signal pathways in the synthesis of neurotransmitters, by application of IDO antagonists, are
leading to suppression of pro-inflammatory cytokine effects. Antidepressants may have anti-inflammatory effects,
depending on dose and type, and they achieve this effect through the decrease of pro-inflammatory cytokine
production and increase of anti-inflammatory cytokines. Also, antidepressants modulate the humoral and cellular
immune system. This work aims to summarise certain neurobiological and neuroimmunological specificities that
have been observed in patients with depression, antidepressants and immunomodulation agents. The
understanding of complex and heterogenic pathophysiology of depression through the prism of the altered
immune system, is of major importance, in terms of better optimisation of pharmacotherapy, and options for a
personalised approach in depressive disorder treatment.
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Introduction

neuroimaging techniques that enable the changing of
current viewing of causes, course and treatment of
psychiatric diseases.

In the last 20 years, the great expansion of
biological psychiatry, that is neurosciences, has been
observed. They aim to decode still insufficiently
explored psychiatric diseases, like depression, which
is a leading cause of morbidity worldwide, because of
its high prevalence. This situation is certainly the
result of the development of molecular, genetic and

The understanding of the comprehensive and
heterogenic etiopathogenesis of depression, that
more and more implements the role of the altered
immune system is of major importance for better
determination
of
pharmacotherapy.
Because
numerous studies confirm the contribution of the
activated immune system and its factors in the
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occurrence of depressive disorder, it is necessary to
modify already existing pharmacotherapy, as well as
to
investigate
new
options,
in
terms
of
immunomodulating agents. The researches done so
far have shown that innate immunity is mostly
involved in the pathophysiology of depressive
disorder, that is the activity of pro-inflammatory
cytokines. It is believed that anti-inflammatory agents
that establish the homeostasis of the immune system
may have a role in the reduction of depressive
symptoms. The levels of biomarkers such as Creactive protein, tumour necrosis factor (TNF) and
interleukin (IL)-1, as well as IL-6, are often increased
in depressive patients, especially in those that are
resistant to antidepressant treatment. They account
for 30% of all patients with depression [1], [2]. This is
often provoked by distress because distress activates
the immune system, especially the one in earlier
stages of life, and more likely if there is a genetic
predisposition involved. Already mentioned proinflammatory cytokines activate pro-inflammatory
prostaglandin E2 (PGE2), which has a leading role in
inflammation mediation [1].
Pro-inflammatory cytokines created and
released in the brain interact with neurotransmitters,
by activating tryptophan and serotonin-degradation
enzymes indolamin-2, 3 dioxygenases (IDO) and by
increasing the activity of serotonin transporters. This
further leads to the decrease of serotonin available in
the synaptic crack. Pro-inflammatory cytokines may
be the future in the establishment of more successful
antidepressant therapy, because they may be the
target of anti-inflammatory therapy and modifiers of
cytokine signals, in terms of defined biomarkers [3].
Tryptophan/kynurenine system (KYN) that is
dominantly
described
in
studies
about
immunopathogenesis of depression provides the
subtlest relation between depression, distress and
immunity [1], [4].
Metabolic product of KYN system are
neurotoxic kynulonic acid which damages certain
brain regions of depressive patients, on the one hand,
and leads to the decrease of neurotransmitter level,
on the other [5]. Finally, it is considered that patients
with activated immune system are prone to weaker
reaction to standard antidepressant therapy, and there
is a hypothesis that this kind of patients would better
react on therapy with antidepressants, along with the
augmentation with immunosuppressive agents, that
are expected to stable inflammation factors in nonresponders to treatment [6]. On the other hand, it has
been shown that antidepressants may inhibit the
production and function of peripheral brain cytokines.
They may decrease the level of pro-inflammatory
cytokines, with the increase of anti-inflammatory
cytokine levels which also contribute to depressive
symptoms reduction [7].

Role of anti-inflammatory
antidepressants

agents

as

New possibilities in depression treatment are
the target pathways by which the immune system
influences the brain, such as cytokines or growth
factors, as well as the activation of relevant brain
immune cells, like microglial cells. Monocytes and
microglial cells may be returned on a basic level of
functioning by application of immunosuppressive
medications,
including
nonsteroidal
antiinflammatory agents, like Minocycline and Nacetylcysteine. Unfortunately, these agents are not
investigated in psychiatric disorders quite enough,
along with their potential for further and new
immunosuppressive interventions. N-acetylcysteine,
Minocycline and other non-steroidal anti-inflammatory
agents are aggressively tested on animal models,
aiming to get an estimation of their impact on
behavioural abnormalities [6]. Immunosuppressive
agents that are currently in the focus of interest are
cytokine antagonists, most of all TNF and IL-6, nonsteroidal anti-inflammatory agents, as well as certain
immunomodulation agents. Also, it is determined that
the inhibition of IDO and KYN pathways leads to the
suppression of cytokine effects on the glutaminergic
system, thus on behaviour disturbances in depression
[2], [8]. The agents affecting hypothalamic-pituitaryadrenal (HPA) axis, glucocorticoid receptors (GRs),
and post-receptor signal pathways are considered as
possible therapeutic possibilities, with the potential to
correct the dysregulation of this endocrine axis in
depressive disorder. The medications classified as
anti-glucocorticoids (GR antagonists, GR agonists,
dehydroepiandrosterone – DEHA, the inhibitors of
steroid synthesis) have potential abilities to stabilise
the inflammation associated with the activity of
glucocorticoids that may have the role in brain
damage in depressive patients. The studies
supporting this concept of development of the
potential antidepressant therapy are still in the
beginning phase [6]. The agglomeration of evidence
on immunological distortions plays the crucial role in
further discovering of still insufficiently defined
aetiology of depressive disorder, along with
distinguishing single groups of patients who share
immunologic, genetic and brain alterations, and also
an individual response to antidepressant treatment [9].
The side effects of anti-inflammatory medications
must be beard in mind, primarily severe infections due
to induced immunosuppression [10].

Cytokine inhibitors
If it is supposed that cytokines are involved in
depression
development,
then
cytokine-like

_______________________________________________________________________________________________________________________________
Open Access Maced J Med Sci. 2019 Sep 30; 7(18):3064-3069.

3065

Global Dermatology
_______________________________________________________________________________________________________________________________

antidepressants (e.g. receptors antagonists which can
regulate pro-inflammatory cytokines and anti-cytokine
antibodies) may improve depressive symptoms.
Cytokine antagonists that are wide-spectrum antiinflammatory cytokines, such as IL-4 and IL-10 may
be more effective than cytokine antagonists which
inhibit specific cytokines in depressive treatment. TNF
antagonists, like Adalimumab, Etanercept and
Infliximab have been used as therapeutic agents in
the treatment of autoimmune diseases, such as
rheumatoid arthritis, and are currently used in clinical
trials in the treatment of depressive episodes of
bipolar disorder [7]. Already mentioned Adalimumab,
Infliximab, as well as Golimumab, are monoclonal
antibodies, unlike Etanercept, which is circulating TNF
receptor fusion protein. These agents have shown
their potential antidepressant effects, first on animal
models, and in patients with chronic inflammatory
diseases, like Chron’s disease, ankylosing spondylitis,
along with accompanying depressive symptoms [11].
It is determined that anti-TNF therapy, like Etanercept,
which is administered in patients who have psoriasis,
has a potential adjuvant effect in combination with
certain antidepressants [6], [10]. It is supposed that
the antidepressant effect of Etanercept is a
consequence of potentiation of serotoninergic and
noradrenergic neurotransmission, as well as of
normalisation of stress hormone secretion.
Chronic therapy with Infliximab prevents the
decreasing of brain neurotrophic factor (BDNF) in the
hippocampus. It has been shown that chimeric
monoclonal antibody Infliximab has a potential
antidepressant effect in patients suffering from
depression and resistant to treatment, but only in
those with increased values of inflammatory factors,
like CRP and TNF, in the way of preventing the
binding of TNF to its surface cell receptors [1], [10].
Anti- TNF therapy affect serotonin transporters, so it
may influence the efficacy of Fluoxetine, as it is
described in certain researches. It is unclear if antiTNF therapy has the effects of noradrenergic
transporters. Also, it influences the increased
production of BDNF, as well as the expression of the
α-amino-3-hydroxy-5-methyl-4-isoxazole acid receptor
(AMPAR), which is the effect of Fluoxetine itself.
Changes in glutamate transmission are shown to be
significant in response to antidepressant treatment
[11]. The researches did so far propose the
hypothesis that TNF represents the regulating factor
of the apoptotic cascade that can be associated with
neural and glial loss in bipolar disorder [7]. In a
depressive episode of bipolar disorder, TNF levels are
considered as trait markers of this disorder, and TNF
modulation could be the target of antidepressant
therapy [3]. In some studies, the link between antiinflammatory cytokines and therapy resistance has
been found [11]. It has been shown that in a group of
therapy-resistant depressive patients those with
higher pro-inflammatory cytokine levels better react to
the cytokine antagonists, compared to placebo. This
further contributes to the significance of better

distinction of biological markers which condition the
individual response to therapy and personalised
treatment. Also, it should be emphasised that the TNF
antagonism concept shouldn’t be generalised to all
therapy-resistant patients [12].
Due to the heterogeneity of depressive
aetiology and its complex nature, TNF level is
increased in certain patients, and decreased in others,
while it remains unchanged in some of them, even
after pharmacological treatment [11]. Targeting of IL-6
pro-inflammatory cytokine with human monoclonal
antibody Sirucumab may be the potential therapeutic
approach in depressive patients. Sirucumab is the
safe and tolerable agent, capable of modifying the
immune response in a healthy population, as well as
in patients with inflammatory diseases, such as
rheumatoid arthritis. This monoclonal antibody may
represent the prototype of an agent which proves that
targeting and modifying pro-inflammatory cytokines,
like IL-6, can considerably affect the pathogenesis
and therapeutic outcome of mental disorders,
primarily depressive disorder [13].

Non-steroidal anti-inflammatory drugs
Non-steroidal anti-inflammatory drugs, as it is
already mentioned, maybe potentially used as an
adjuvant option in depression treatment, together with
antidepressants. First of all, it is meant to the
mechanism of cyclooxygenase-2 (COX-2) and
cyclooxygenase-1 (COX-1) blocking, as well as to the
reduction of oxidative stress, preventing of proinflammatory cytokines increasing, and thus
increasing
of
serotonin
and
other
brain
neurotransmitters. Findings from animal and human
trials have shown certain contradictories, meaning
that certain studies have found the adjuvant effect of
acetylsalicylate acid (ASA) and COX-2 selective
inhibitor Celecoxib, mostly in combination with SSRIs
[14]. In animal (rats) model, Rofecoxib – COX-2
inhibitor increases the level of serotonin in the frontal
and tempo-parietal cortex, which may have an
antidepressant effect. In a randomized, double-blind
trial with antidepressants Reboxetine and Celekoxib, it
has been shown that Celecoxib has a positive
antidepressant effect, and similar results have been
obtained from the studies investigating the
combination of Celekoxib and Sertraline, as well as
Celekoxib and Fluoxetine [1], [15]. Namely, recent
studies showed that Celekoxib, as adjuvant agent
together with Sertraline, more significantly improved
mood disturbances in depressive patients. Compared
to the nanotherapeutic approach with antidepressant,
this is considered to be the consequence of IL-6 proinflammatory cytokine decreasing [10]. Certain animal
models
showed
that
the
combination
of
antidepressant Bupropion and Celekoxib might be
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potentially beneficial for the strategy of depressive
treatment in patients with some chronic disease. It has
been demonstrated that Clekoxib decreases IL-1 proinflammatory cytokine level, without any effect on
BDNF decreasing [16].
One study on rat model investigated the
influence of 3 different antidepressants (Citalopram,
Sertraline and Paroxetine) and 2 NSAIDs (Ibuprophen
and Indometacine) on BDNF and nerve trophic factor
(NGF) releasing, that was dose-dependent, and also
depended on drug combination and probably on
incubation period [17]. There are certain investigations
which support the hypothesis that Aspirin that is ASA
may be potential antidepressant therapy, both
individually and as adjuvant. Decreasing of
inflammatory mediators during stressful procedures,
or in any potential physiological or biochemical
mechanism,
may
represent
the
possible
antidepressant effect of Aspirin [18]. Some other
investigations have shown that NSAIDs in general, as
well as Paracetamol, inhibit the antidepressant effect
of Citalopram (both in animal and human trials), unlike
ASA and COX-2 inhibitors. This discrepancy is a
result of different effects of NSAIDs, COX-2 inhibitors,
and salicylates both on antidepressant effect. Also,
increased risk of gastrointestinal bleeding and certain
cardiovascular diseases should be considered during
the chronic use of these medications, especially
because these issues haven’t been considered in
earlier studies investigating the potential adjuvant
effect of these drugs in depression treatment [19].
Current investigations neither support nor discourage
the use of NSAIDs and Paracetamol together with
antidepressant therapy, because conclusion about
their favourable or unfavourable effect cannot be
brought.
Further detailed investigations are necessary
to make a distinction which NSAIDs is the safest, and
the most potent at the same time, in terms of adjuvant
therapy of depression [15].

The other anti-inflammatory drugs and
potential antidepressant agents
It has been shown that the expression of Tolllike receptors (TLRs) is associated with therapeutic
outcome in depressive patients that indicates the
relationship between inflammation, depression and
therapy. Future studies on animal models will show
the possible antidepressant effect of TLR antagonists
[20], [21)]. Antiglucocorticoid agents, including
Ketoconasole and Metyrapone, are tested to
antidepressant effects, but significant achievements
have not been observed due to side effects and
insufficiently known clinical potential of Metyrapone.
Dexamethasone and Hydrocortisone may also be

shortly useful for certain depressive symptoms.
Glutamate antagonists targeting with Ketamine that is
N-methyl-d-aspartate receptor (NMDA) may be
possibly efficient for depression therapy. Omega-3
polyunsaturated fatty acids affect the metabolic and
inflammatory activity and show certain benefits in
depressive symptoms reduction. It has been
demonstrated that the antidepressant effect may be
mediated by statins through certain neurobiological
pathways [22]. Statins are agents primarily used to
decrease lipid level in peripheral blood, but also show
anti-inflammatory effects. In the context of the
inflammatory hypothesis of depression, certain studies
have found that depressive patients who had been
using statins, along with SSRIs, had had more stable
remission with the rarer occurrence of relapses,
compared to those who had been on monotherapy
with antidepressant [1]. It is interesting to say that a
high level of homocysteine in serum is also associated
with the risk of cardiovascular diseases and
depression. B vitamin consummation (B6, B9 and
B12) decreases homocysteine level by 15%, and it is
also meant that antithrombotic therapy, namely
Aspirin, decreases homocysteine level. That’s why in
older people who use Aspirin regularly in their therapy
and who have higher homocysteine level, the
occurrence of depression is uncommon. However,
further randomised trials are necessary to confirm this
Aspirin feature in people with an increased level of
homocysteine [23].
Animal model of stress-induced depression
that was presented with behavioural and biochemical
alteration of the already mentioned KYN pathway has
shown the antidepressant effect of IDO inhibitor (1methyl-D-tryptophane) that is very similar to
antidepressant Fluoxetine. It has been observed that
1-methyl-D-tryptophane and Fluoxetine decrease the
level of pro-inflammatory cytokines in this animal
model, so the antidepressant effect is achieved
through an anti-inflammatory effect [24].
Curcumin is diarylheptanoid and polyphenol
component of Curcuma longa which has therapeutic
and nutritive characteristics. Namely, it is shown that
curcumin stimulates BDNF and inhibits COX-2 on
animal (rat) models exposed to chronic distress, so in
that
terms
has
neuroprotective,
possible
antidepressant effects, as well as the effect on
neuroplasticity [25].

Immunomodulating
antidepressants

effect

of

Biochemical effect of antidepressants has
been used because of their clinical benefits in certain
medical disciplines, especially gastroenterology,
neurology, and for some non-specific disease
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symptoms. Anti-inflammatory effect of antidepressants
may be the reason for the wide indications of their use
[22]. There is certain evidence that antidepressants
may have immunomodulation performances in animal
models of depression.
For example, SSRI Excitaloprame and
Paroxetine are the agents which decrease proinflammatory markers (TNF, IL-1, IL-6 and PGE-2),
besides the reduction of depressive symptoms. On
the other hand, in certain animal models, it has been
shown that Citalopram increases the level of central
pro-inflammatory cytokines, like TNF and INF-γ.
These may be explained by the fact that immune cells
have neurotransmitter receptors, so antidepressants
affect these receptors and regulate the immune
activity. T lymphocytes have 5-hydroxytryptamine (5HT) receptors (5-HT1A and 5-HT2A / 2C) on their
surface. Macrophages express 5-HT system of
reuptake that is similar to the one of serotonin’s
reuptake of thrombocytes. Also, antidepressants
regulate cytokine-induced GR of resistance, by which
they normalise HPA axis function in depression. They
inhibit nitrogen-oxide and PGE2 production which is
increased by cytokine effects and inhibit IDO activity
as well. They affect macrophages and lymphocytes
directly, inducing them to produce anti-inflammatory
cytokines [7], [26]. Also, it was shown that SSRIs
(Citalopram) performed down-regulation of CD4
receptor expression, as well as chemokines receptors
(CCR5, CXR4), in patients infected with human
immunodeficiency virus (HIV), and that is the manner
of inhibition of the virus’ entrance in cells and its
replication. So, it could be told that SSRIs may have
an adjuvant medication role in immune restitution of
patients infected with HIV and suffering or not of
depression [27].
There are some indications that SSRIs
stimulate B lymphocytes proliferation in depressive
patients, so they affect innate immunity. The studies
investigating the effect of serotonin and noradrenaline
reuptake inhibitors (SNIRIs) on the immune system,
both innate and acquired, are scarce. It seems they
have anti-inflammatory effects, and that may be dosedependent. The effects on the immune system
depend on if patients are early responders, or don’t
respond to the therapy with SNRIs. It was found that
they affected certain lymphocytic gene expression, so
they influence migration, remodelling of cytoskeleton,
and activation of lymphocytes. There is a small
number of studies which estimate Venlafaxine and
Duloxetine influence on inflammation markers. The
fact is that they influence the levels of Th1 and Th2
type of cytokines [28]. The theory is that SSRIs target
Th2 shift during the inflammation, while SNRIs affect
Th1 shift [22]. Certain researches show more potent
effects of SSRIs compared to SNRIs. When it is about
tricyclic antidepressants, there are also a few studies
investigating their influence on innate and acquired
immunity, but it is generally accepted that they have
anti-inflammatory effects, especially by decreasing the

efficacy of acquired immunity, that is T lymphocytes.
The small number of studies is about the influence of
antidepressants on chemokines and represents the
field that is necessary to investigate further. Until now,
there has been only one study investigating the
effects of antidepressants on cytokines in
cerebrospinal fluid (CSF). It is necessary to include
more recent antidepressants in further studies, like
Agomelatine, serotonin and melatonin active agent,
because it is believed that it has anti-inflammatory
effects [28]. Few studies are investigating the
immunomodulation effect of SSRIs, SNRIs and
monoamine oxidase inhibitors (MAOIs) [29]. It is
suggested that decreased level of cytokines after
antidepressant treatment may be connected to the
increase of T regulatory cells number. Also, the
immunomodulation effect of electroconvulsive therapy
(ECT) has been shown in certain studies [10].

Conclusion
The treatment of psychiatric disorders is high
economic burden nowadays, even though the
investments in the researches on alterations in
molecular brain nets represent the platform for new
therapeutic strategies, which is one of the greatest
pharmacological and research challenges in XXI
century.
So, what can be concluded until now with
great caution, is that anti-inflammatory therapy can
potentially be adjuvant treatment together with
antidepressants,
on
the
one
hand,
while
antidepressants on the other, especially those of new
generation, show inhibitory effects on immune
processes.
Finally,
the
interaction
between
neurotransmitters and innate and acquired immunity
should be thoroughly investigated. At this moment, it
is very hard to bring out definite conclusions, because
there are still not enough evidence and researches
which could confirm the clear and undoubted role of
immune mechanisms in the pathogenesis of
depression, and consequently the influence of antiinflammatory drugs on its therapy. Further studies
should define methods which would single out the
components of the immune system in different
neuroanatomic regions. More specifically, their role is
to complete the palette of biomarkers which would
enable a personalized approach to every single
patient and deal with dilemmas referring to resistance
to medications. Neurobiological and neuroimmunology
studies done so far only partly explained complex
pathophysiology of depressive disorder, so numerous
proposed therapeutic interventions are still in
conceptual and preclinical stages.
It is very important to emphasise that those
immunomodulation drugs for which there are
significant indications of clinical benefits should pass
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the phase of more thorough testing on tolerability,
efficacy, and safety, so after that, their implementation
into therapeutic protocols for depression treatment
can be considered.
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BACKGROUND: Familial chronic pemphigus or Hailey-Hailey disease (OMIM 169600) is a rare, autosomal
dominant blistering skin disorder the genetic background are mutations of the ATP2 C1 gene. The treatment is
challenging.
CASE REPORT: A 48-year-old Caucasian female patient presented to the department with a relapse of her
Pemphigus chronicus familiaris (Hailey-Hailey). No other medical diseases were known. On examination, we
observed an otherwise healthy woman with widespread erosive lesions on the neck, axillae, groins, submammary
fold and anal fold. She reported burning sensations and an unpleasant odour. The diagnosis had been confirmed
earlier by histopathology of a skin biopsy with acantholysis, and the relapsing and remitting course. Family history
was positive for father and brother. Since she had not responded well in the past to systemic retinoids and did not
tolerate the adverse effects of these drugs, we suggested an ablative erbium-YAG laser treatment in general
anaesthesia. Laser treatment was performed with the MCL 29 Dermablate (Asclepion Laser Technologies, Jena,
Germany) on two occasions. We used a 5 mm focus, pulse energy of 1200 mJ at 8 Hz. The resulting superficial
wounds were treated with an ointment containing fusidic acid 0.2% and betamethasone 0.1%. Wound healing was
completed after 12 days. No adverse events were observed.
CONCLUSIONS: Ablative erbium-YAG therapy is an option for pemphigus chronicus familiaris, in particular in
young women and patients who do not tolerate the adverse effects of retinoid therapy.

Competing Interests: The authors have declared that no
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Introduction
Familial chronic pemphigus or Hailey-Hailey
disease (OMIM 169600) is a rare blistering skin
disorder that affects both sexes equally. It affects the
skin folds predominantly. The inheritance is autosomal
dominant. The genetic background is mutations of the
ATP2 C1 gene encoding for calcium transporter
protein secretory pathway calcium ATPase SPCA1a
in the Golgi apparatus [1].
These mutations are responsible for abnormal
high cytosolic calcium and magnesium concentration.
Since there is a functional coupling of SPCA1a and
Orai1, the store-independent calcium entry becomes
also affected [2].

The genetic findings translate into altered
protein expression for focal adhesion, extracellular
matrix receptors, protein digestion and absorption,
and PI3K-Akt signalling leading to acantholysis and
disturbed epidermal barrier function [3].
The disease causes a significant reduction in
patients’ quality of life by itching and burning
sensations, oozing, superinfections and unpleasant
odour. The course is chronic with frequent relapses
and rarely longer remissions [4]. Topical treatment
alone is most often not successful in improving the
disease. Therefore, many other different treatments
have been reported in low numbers of patients.
Acitretin 25 mg/day, etretinate (up to 0.5 mg per kg of
body weight/day), alitretinoin (30 mg/day) oral steroids
(variable dosages), dapsone (100-150 mg/d),
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methotrexate (15 mg/week), cyclosporine 0.2 mg/kg
body weight/day), glycopyrrolate (1 mg/day),
afamelanotide (16 mg subcutaneously on day 0 and
day 30), thalidomide (2 x 100 mg/day), nalotrexone
(4.5 mg nightly/day), apremilast (3 x 60 mg/day), oral
vitamin D, botulinum toxin A injections, electron beam
radiation, photodynamic therapy or dermabrasion [5],
[6], [7].
Another option is ablative laser therapy. Side
effects are minimal, and costs are lower compared to
many systemic drugs. We report on erbium-doped
yttrium aluminium garnet (erbium-YAG) laser therapy
of familial chronic pemphigus.

Case report
A 48-year-old Caucasian female patient
presented to the department with a relapse of her
Pemphigus chronicus familiaris (Hailey-Hailey). No
other medical diseases were known.
Previously, she had a topical corticosteroid
ointment with only limited success. On examination,
we observed an otherwise healthy woman with
widespread erosive lesions on the neck, axillae,
groins, submammary fold and anal fold. She reported
burning sensations and an unpleasant odour.
The diagnosis had been confirmed earlier by
histopathology of a skin biopsy with suprabasilar
acantholysis, eccrine acantholysis, and dyskeratosis.
There was an upper dermal infiltrate of neutrophils.
The
course
was
relapsing
and
remitting.
Autoantibodies characteristic of autoimmune blistering
disorders remained negative. Family history was
positive for father and brother. Lesions remained
restricted to frictional areas.
Since she had not responded well in the past
to systemic retinoids and did not tolerate the adverse
effects of these drugs, we looked for an alternative.
Ablative erbium-YAG laser treatment was suggested,
and a small area on the armpits was treated on a trial
base. The effect was very good, and the healing was
fast and uneventful. Therefore, we suggested the
treatment of larger areas by erbium-YAG laser in
general anaesthesia. Laser treatment was performed
with the MCL 29 Dermablate (Asclepion Laser
Technologies, Jena, Germany) on two occasions. We
used a 5 mm focus, pulse energy of 1200 mJ at 8 Hz.
The resulting superficial wounds were treated with an
ointment containing fusidic acid 0.2% and
betamethasone
0.1%
(Fucicortcreme,
Leo
Pharmaceutical Products Ltd. A/S). Wound healing
was completed after 12 days (Figure 1). No adverse
events were observed.

Figure 1: Morbus Hailey-Hailey. Upper row: Before treatment;
Lower Row: Seven days after ablative laser therapy

Discussion
Familial chronic pemphigus resistant to
conventional therapy may be treated by laser ablation.
In the past, the only “curative” therapy of the disease
was excision of lesional skin followed by splitthickness. The success of surgery is attributed to the
removal of affected epidermal structures and a
decrease in sweating and maceration. Laser therapy
offers a less invasive treatment without the need for
grafting on treated areas and has a tradition since
1987 [8]. Reepithelization occurs by hair follicle
keratinocytes.
In the case of CO2 laser, 5 to 25 W with
continuous mode, defocused or pulsed long-term
improvement or remission have been obtained in the
majority of patients. However, pain, scarring and
pigmentary changes are possible adverse effects [9].
2
Alexandrite laser (12-20 J/cm ) has been employed
with up to 13 treatment sessions. Hyperpigmentation
is a possible adverse event [10].
The erbium-YAG laser is a solid-state crystal
laser. The laser light of 2,940 nm is strongly absorbed
by water. This prevents the laser cutting of skin and
extensive scarring [11]. Partial to complete remission
have been reported after erbium-YAG laser treatment
during a follow-up of 8 to 12 months [12], [13]. This
has been confirmed by the present investigation in a
patient with widespread disease. Laser therapy should
be considered in such cases. To improve tolerability in
case of larger areas to be treated, general
anaesthesia is recommended, while small areas can
be treated under local anaesthesia.
The affected epidermis becomes substituted
by keratinocytes from hair shafts leading to a reepithelialization of the superficial wounds. SPCA1 has
not been identified in hair shaft keratinocytes.
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Abstract
Recently, some scientists from NASA have claimed that there may be a black hole like structure at the centre of
the earth. We show that the existence of life on the earth may be a reason that this black hole like object is a
black brane that has been formed from biological materials like DNA. Size of this DNA black brane is 109 times
longer than the size of the earth's core and compacted interior it. By compacting this long object, a curved spacetime emerges, and some properties of black holes emerge. This structure is the main cause of the emergence of
the large temperature of the core, magnetic field around the earth and gravitational field for moving around the
sun. Also, this structure produces some waves which act like topoisomerase in biology and read the information
on DNAs. However, on the four-dimensional manifold, DNAs are contracted at least four times around various
axis's and waves of earth couldn't read their information. While, by adding extra dimensions on 4 +n-dimensional
manifold, the separation distance between particles increases and all of the information could be recovered by
waves. For this reason, each DNA has two parts which one can be seen on the four-dimensional universe, and
another one has existed in extra dimensions, and only it's e_ects is observed. This dark part of DNA called as a
dark DNA in an extra dimension. These dark DNAs not only exchange information with DNAs but also are
connected with some of the molecules of water and helps them to store information and have memory. Thus, the
earth is the biggest system of telecommunication which connects DNAs, dark DNAs and molecules of water.
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Introduction
Black holes and their related subjects are of
main puzzles in science which many scientists work
on them [1]. Physics of these objects is approximately
known. However, they are lost, and many
cosmological detectors and telescopes try to find
them. On the other hand, the concept of a black hole
isn't limited to cosmology, and in some high energy
colliders, some objects may emerge that change
space-time [2]. These objects are known as Tev black
holes or mini black holes that are formed from
concentrating of a large amount of energy in a small

place at large hadron collider [3], [4], [5]. Thus, some
types of black hole-like structures could be observed
on earth. Newly, some scientists who worked in NASA
claimed that there is a black hole at the centre of the
earth which is the main cause of the high temperature
of the core and magnetic field around the earth [6].
This idea may change some old beliefs about the
formation of the earth and solar system. In this model,
the earth is a planet that has been formed around a
black hole and has properties of that object in its core.
In this paper, we show that this idea could have more
results and help us to explore the origin of life.
One of the main questions in science is about
the relation between the inner core of the earth, life,
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water and waves. Each of these subjects has itself
puzzles centre, and all of them together make a more
main puzzle. For example, our knowledge about the
inner core of the earth isn't complete, and only limited
information has been obtained from the waves of the
earthquake [7], [8], [9], [10], [11]. These
considerations have shown that there is equatorial
anisotropy in the inner part of the Earths inner core
[7], [8]. Also, scientists have estimated the
temperature of the inner core from the melting
temperature of impure iron at the pressure which iron
is under at the boundary of the inner core (about 330
GPa) [9]. From these considerations, they have
estimated its temperature as between 5,400 K (5,100
C; 9,300 F) and 5,700 K (5,400 C; 9,800 F). However,
in 2013, some others have obtained experimentally a
substantially higher temperature for the melting point
of iron, 6230 [10], [11]. The reason for this high
temperature is unclear. However, some scientists
believe that some nuclear interactions occur interior of
the core that is the main cause of high temperature
[12], [13], [14]. In parallel, the origin of life on the earth
and its relation with evolutions of the core is unclear.
Also, there are some puzzles about
controlling life by some special dark genes which
couldn't be observed and detected by present
devices. These genes have been discovered by
Hargreaves and his colleagues. They have
encountered a dark part of DNA when sequencing the
genome of the sand rat (Psammomys obesus), a
species of gerbil that lives in deserts.
In particular, they wanted to study the gerbil's
genes related to the production of insulin, to
understand why this animal is particularly susceptible
to type 2 diabetes. But when they looked for a gene
called Pdx1 that controls the secretion of insulin, they
found it was missing, as were 87 other genes
surrounding it. Some of these missing genes,
including Pdx1, are essential and without them, an
animal cannot survive. The first clue was that, in
several of the sand rats body tissues, they found the
chemical products that the instructions from the
missing genes would create. This would only be
possible if the genes were present somewhere in the
genome, indicating that they weren't missing but just
hidden [15]. Now, the question arises that how we can
communicate with these special dark DNAs which
their effects can be seen; however, they are
themselves lost.
Another puzzle in science is the ability of
molecules of water for exchanging information with
DNAs and storing their information [16], [17], [18]. The
chemical structure of water (H2O) is very simple and
has no ability to store information. Thus, how these
molecules communicate with other molecules and
DNAs. Also, it seems that there is a relation between
molecules of water, earth and DNA. Because the
water of rain has a better effect on the plants and their
growth.

To respond to all of these questions, we
should design a model which explains the relationship
between earth, water and life. To this aim, we can use
ideas of scientists for the existence of a black hole at
the centre of the earth. This black hole may be
constructed from a DNA black brane with 109 times
longer than the core of the earth which is compacted
interior of the core. The number of excited states of
this object is similar to the number of microstates of a
black hole. However, its material is similar to the
material of a DNA. This structure produces a
temperature around 6000 K which is in agreement
with the predicted temperature of the core. Also, this
structure is the main cause of the emergence of the
magnetic field around the earth and gravitational
waves for moving around the sun. We show that DNA
black brane of the earth is the biggest system of
telecommunications which exchange waves with all
DNAs and molecules of water. Also, we introduce a
new type of DNAs called dark DNAs on the elevendimensional manifold. In fact, on the four-dimensional
manifold, DNAs are contracted at least four times
around various axes and waves of earth couldn't read
their information. However, by adding extra
dimensions, the separation distance between particles
increases and all of the information could be
recovered by waves.
For this reason, each DNA has two parts
which one can be seen on the four-dimensional
universe, and another one has existed in extra
dimensions, and only it's effects can be observed.
This extra dark part of DNA called as a dark DNA in
an extra dimension. Waves of the earth's DNA
connect DNAs on four-dimensional universe and dark
DNAs in extra dimensions and act like
topoisomerases in biology. These waves are different
for males and females and also different from linear
waves which radiate by electronic devices.
On the other hand, experiments show that
radiated waves of the earth interact with molecules of
water and store information in their memory. The
memory of water is in contradiction to its chemical
structure (H2O). Thus, there should be extra dark
DNAs in related to the molecules of water that help
them in storing information and exchanging waves
with DNAs of earth. This means that molecules of
water could have gender like DNAs. On the other
hand, the earth could emit some special waves to
molecules of water and extract DNA black brane from
extra dimensions. This could be the origin of life on
earth. Thus, earth, water and DNA form the best
system of telecommunication which controls all
evolutions of life.
The outline of the paper is as follows. In
section II, we show that a DNA black brane interior of
the core may be the cause of the emergence of the
magnetic field, gravitational waves and high
temperature. In section III, we show that the core of
the earth, DNA, waves and molecules of water create
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the biggest system of telecommunication.

them [20], [21];

The emergence of Magnetic Field,
Gravitational Wave and High Temperature
of Earth's Core by a DNA Black Brane
In this section, we will show that all DNAs of
creatures are imaged on its core and produce a DNA
black brane in it (See Figure 1). This structure has
9
around 10 times longer than the core of the earth and
is compacted interior of the core. We will show that
this structure is the main cause of the gravitational
field, magnetic field and high temperature of the core.

Figure 3: Each hexagonal molecule is formed from joining six
strings

The topology of DNA has a direct effect on its
radiation [19],

Figure 1: Induced DNA black brane interior of the core by imaging
all DNAs on its meta

First, we calculate Hamiltonian of one DNA
and then, we generalise it to a DNA black brane. Each
DNA is formed from hexagonal and pentagonal
molecules (See Figure 2).

Figure 4: Each DNA and it's hexagonal and pentagonal manifolds
are coiled several times around the axis

without background axes. Here, t is time, r is
the radius of the page of DNA and θ is the angle of
rotation. The action of this DNA can be given by:

M

Figure 2: Each DNA is formed from joining hexagonal and
pentagonal molecules [19]

Also, each hexagonal and pentagonal
molecule is formed from six or -ve strings (See Figure
3).

a

where gMN is the background metric, θ (σ )'s
are scalar fields which are produced by pairing
electrons (ϕ = ψup ψdown), N is a number of exchanged
a
photons between DNAs, σ 's are the DNA
coordinates, a, b = 0, 1, … 3 are world-volume indices
of DNA and M, N = 0, 1 …, are a number of paired
electrons. Also, G is the nonlinear field, and A is the
photon which exchanges between DNAs.
Using the metric in equation (1), we can write
below relations between coordinates of bulk and a
DNA [20], [21]:

Thus, we will use the action of strings for
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Using the above relations, for this DNA in at
space time, the action is given by [20], [21]:

For this action, it has been asserted that
momentum density is given by [20], [21]:

where ‘denotes the derivative respect to the
field (F). On the other hand, it has been asserted that
there is a relation between momentum density and σ
[20], [21]:

which are rounded around axes, using
Hamiltonians in (9 and 10), we can obtain below
Hamiltonian:

where - θ is the angle between two atoms of
respect to the center of hexagonal and pentagonal
manifolds, and ϕ is the angle between a hexagonal
and
a
pentagonal
manifold.
Consequently,
Hamiltonian of a DNA can be obtained as:

Using equations (5 and 6) and assuming (z’
<< G(F)) and also following method in [20], [21], [22],
we can obtain:
3.3
This Hamiltonian depends on the separation
distance and the angle between atoms. Topology of
DNA has a direct e_ect on its energy, and for
example, the energy of DNAs in males and females
are different. By using some special values for angles
between atoms, we can obtain the known energy of
the earth of the above Hamiltonian:

Above equation shows that Hamiltonian of
bases depends on their shape, the separation
distance between atoms and angles. Each DNA is
coiled several times, and thus, its hexagonal and
pentagonal manifolds are coiled several times around
various axes (See Figure 4 ).
Coiling around the axes leads to the motion of
electrons in various directions and emergence of the
magnetic field. Thus, radiation of DNAs depend on
their topology, and for this reason, radiation of
chromosomes of males is different respect to
radiations of chromosomes of females.
For coiled
manifold, we obtain:

hexagonal

and

Above equation shows that DNA black brane
interior of the core can produce expected gravitational
energy. Thus, this theory is in agreement with known
laws of physics. Now, we can assert that the magnetic
of earth can be obtained by summing over exchanged
electromagnetic fields between atoms:

pentagonal

where n is the number of magnetic fields
between elements of DNA black brane. Above
_______________________________________________________________________________________________________________________________
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equation shows that the magnetic field of the earth
can be obtained by summing over magnetic fields of
pentagonal and heptagonal manifolds. This magnetic
field depends on the topology of DNA, and for
example, for a DNA with the gender of male, the
magnetic field is different respect to the DNA with the
gender of female. Now, we want to obtain the
temperature of the core. To this aim, we put a number
of microstates of all pentagonal and hexagonal
manifolds equal to the number of microstate of DNA
black brane. To calculate a number of microstates, we
use a normal thermal distribution which is used for
Bose-Einstein correlation in statistics:

Formation of a System of
Telecommunication by Waves, DNAs,
Dark DNAs and Molecules of Water
Now,
we consider the process of
communications between earth, DNAs and molecules
of water. In Figure 6, we show that a system like a
DNA may be coiled in four dimensions. However, by
adding extra strings in extra dimensions, it will be
open, and its topology will be transferred to a circle.

Figure 6: Topology of a system by adding some extra strings in
extra dimensions change and shrinks to a circle

This equation shows that the temperature of
DNA black brane depends on the Hamiltonian of DNA
black brane, Hamiltonian of hexagonal-pentagonal
molecules and temperatures of each manifold.
Assuming that temperatures of hexagonal and
pentagonal manifolds be constant and around the
temperature of the room and using equations (12, 13
and 15), we can obtain dependency of temperature in
terms of size of the core and plot it in Figure 5.

These extra strings may be related to waves
or dark DNAs in extra dimensions. We can write
below relation between waves, DNAs and dark DNAs
in extra dimensions:

where NCircle is the number of microstates for
a circle which is produced by joining dark.
DNA, waves and DNA. Also, NDNA is the
number of microstates for DNA, NDark-DNA is the
number of microstates for dark DNA, and Nwave is the
number of microstates for waves. This equation
shows that waves connect DNAs in four dimensions to
dark DNAs in extra dimensions and deform their
topology, open their coilings and transfer them to
circles (See Figure 7).

Figure 5: Temperature of DNA black brane in terms of its size

It is clear that for a DNA black brane with the
9
size around 10 times longer than the core of the
earth, the temperature will be around 6000 K. This
temperature is in agreement with predicted
temperature for the core. It is concluded that a DNA
9
black brane with 10 meters which is compacted
interior of core, can produce all known physics of the
earth.

Figure 7: Dark DNA in extra dimensions

Thus, a number of microstates of waves
depend on the number of microstates of DNAs and
dark DNAs in extra dimensions. We can write below
relation for the interaction of molecules of water with
dark DNAs and waves:
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Figure 9: Molecules of water is related to dark DNAs with the
gender of female

Equation (19, 20 and 21) give this possibility
that the number of microstates of molecules of water
has a relation with a number of microstates of DNAs
and dark DNAs. This means that by radiating some
waves to molecules of water, we can increase the
number of microstates of molecules of water and
obtain below relation:

Figure 8: The relation between molecules of water and dark DNAs
in extra dimensions

Above equation shows that there is a big
system of telecommunication which is formed by the
core of the earth, DNAs, waves, molecules of water
and dark DNAs in an extra dimension. This big system
of telecommunication controls all evolutions of life on
the earth. Also, the shape of DNAs has a direct effect
on their number of microstates and consequently is in
relation to a number of microstates of waves,
molecules of water and dark DNAs in an extra
dimension.

Figure 10: Molecules of water is related to dark DNAs with the
gender of male

2. Above equation shows that by radiating
some waves to water, we can extract properties of
DNAs. This result is in good agreement with
predictions of Montagnier and his colleagues (see
Figure 11).

Some Results Of The Existence Of The
Biggest System Of Telecommunication
We can write below results from our model
and calculations: 1. Molecules of water are in related
to dark DNAs in extra dimensions. On the other hand,
dark DNAs have gender like normal DNAs.
Thus, molecules of water can have some
properties like gender, and each molecule of water
with the gender of the male can attract by DNAs with
the gender of female and reversely, each molecule of
water with the gender of a female can attract with
molecules of water with the gender of male (See
Figures 9 and 10).

Figure 11: Emergence of life by waves of the earth in pure water

3. DNA black brane interior of core, DNAs on
the earth, dark DNAs in extra dimensions, waves and
molecules of water form the best system of
telecommunication (See figure 12).
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dimensions. This means that the origin of life could be
a system of telecommunication which is formed by
DNA black brane interior of the earth, dark DNAs,
waves and molecules of water.
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BACKGROUND: Acanthosis nigricans (AN) is acquired hyperpigmentation of the intertriginous body regions.
Histologically, AN is characterised by a thickened stratum corneum and a variable amount of acanthosis. Although
benign and rarely symptomatic, AN may be a red flag for underlying pathologies.
CASE PRESENTATION: We analysed our patients with AN and could differentiate three different patterns, that
are illustrated by one case report each. The is the benign AN associated with metabolic syndrome including
obesity. The second type is the paraneoplastic AN malignancy which is associated with a wider range of
malignancies. This type may occur before, after or with the clinical appearance of the malignancy. The third type
is relapsing AN after complete remission. We present a patient who had a malignant AN and was treated
successfully for his cancer. Years later, however, AN relapsed. In that case in association with the appearance of
skin tags. Cancer restaging excluded a tumour relapse. His BMI was 31.2 kg/m 2, and the diagnosis of benign AN
was confirmed.
CONCLUSIONS: The diagnosis of AN remains incomplete without screening for metabolic syndrome and/ or
cancer. The combination of AN and skin tags is more often associated with metabolic syndrome. AN may be
considered as a red flag for malignancies and the metabolic syndrome.
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Introduction

present. The darker colour of AN is likely due to
hyperkeratosis. A subtly mixed cellular infiltrates may
be seen [1].

Acanthosis nigricans (AN) is acquired
hyperpigmentation of the intertriginous body regions
and sometimes the periareolar skin. Besides the
colour change, the disease most often remains
asymptomatically. AN can occur as focal or diffuse
papillomatous, hyperkeratotic, thickened lesions,
which are symmetrically distributed. It rarely affects
mucosa such as oral cavities.

AN can develop in children, adolescents and
adults. In children, the commonly affected body region
is the neck followed by the axillae [2].

Histologically, AN is characterised by a
thickened stratum corneum and a variable amount of
acanthosis. Horn pseudocysts can occasionally be

The pathogenesis of AN is complex. Elevated
insulin concentrations result in direct and indirect
activation of insulin-like growth factor (IGF)-1

The prevalence of AN differs between ethnic
groups. In the US, among native Americans, the
prevalence was up to 34.2% followed by African
Americans, Hispanics and Caucasians [3].
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receptors on suprabasal keratinocytes and fibroblasts.
Other tyrosine kinase receptors such as epidermal
growth factor receptor (EGFR) and fibroblast growth
factor receptor (FGFR) may also contribute to
hyperproliferation of keratinocytes and fibroblasts [4].
However, in obesity, the insulin concentrations are
lower than warranted for such effects [5]. Extensive
AN has been associated to hypochondroplasia with
FGFR3 mutations [6]. Another possible, but the very
rare association is a mutation of the ELOV1 gene that
encoded ELOVL fatty acid elongase 1, which
catalyses
elongation
of
saturated
and
monounsaturated C22-C26-very long-chain fatty acids
[7]. Malignancy-associated AN might be explained by
elevated levels of growth factors such as transforming
growth factor (TGF-α), which can stimulate EGFR [8].
What causes the intertriginous areas to be most
responsive has yet not been discovered.

relapse of intertriginous AN. His medical history was
remarkable for kidney cancer in 2012 that was found
after the first episode of AN and completely removed
by surgery. The diagnosis of AN malignancy was
confirmed. Five years later he demonstrated with a
relapse of AN brownish-blackish hyperpigmentation in
association with skin tags after complete remission in
2013 (Figure 2). We performed a computerised
tomography of the abdomen and laboratory
investigation that gave no hint of cancer relapse. His
2
BMI was 31.2 kg/m . The diagnosis of benign AN was
confirmed, and surgical excision of the thigh lesions
was performed. We also recommended nutritional
counselling.

Differential diagnoses
AN may resemble other disorders such as
terra firma forme dermatosis [9], confluent and
reticulated papillomatosis [10], berloque dermatitis,
Riehl's melanosis, poikiloderma of Civatte [11].

Case reports
Case 1: A 48-year-old adipose male
presented with hyperpigmented lesions on the thighs
and scrotum. His body mass index (BMI) was 36
2
kg/m . He suffered from arterial hypertension and
hyperlipidemia. On examination, we observed diffuse
brownish hyperpigmentation of thighs and scrotal skin
with papillomatosis (Figure 1). No treatment was
warranted. We recommended nutritional counselling.
The diagnosis of benign AN was confirmed.

Figure 2: Relapse of AN after successful kidney cancer treatment
on the neck (a), groins, scrotum and thighs (b), and axillae (c, d). In
the axillae, skin tags are seen

Case 3: A 62-year female presented with
brownish hyperpigmentation of the neck, the back and
the anal fold was presented by the department of
oncology
(Figure
3).
She
suffered
from
cholangiocarcinoma with peritoneal metastases and
was treated by chemotherapy with gemcitabine and
cisplatin — An developed shortly after tumour
diagnosis. Malignant AN was confirmed, and antipruritic topical therapy with 5% polidocanol ointment
was recommended.

Acanthosis nigricans and the metabolic
syndrome

Figure 1: Figure 1: Benign AN in an obese man

Case 2: A 39-year-old male presented with a

The major features of the metabolic syndrome
are insulin resistance, visceral adiposity, atherogenic
dyslipidemia and endothelial dysfunction [12]. AN has
a strong association with overweight in adults,
adolescents and children. Obesity in adults is defined
as 30 kg/m², whereas in children and adolescents,
overweight is defined as ≥ the 95th percentile of the
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sex-specific BMI-for-age growth chart [13]. In a
Turkish study on obese adults, 47.3% suffered from
AN [14].

Figure 3: Malignant AN in a woman with cholangiocarcinoma

Overweight and obese children with AN
demonstrate significantly higher levels for uric acid,
fasting glycemia, insulin, glutamic oxalacetic
transaminase, and homeostasis model assessment
index than those without AN [15]. This suggests that
AN is a marker of increased risk for metabolic
syndrome in children, but the same has been
demonstrated for other age groups as well [16]. Here,
AN often is coexistent with multiple skin tags in
contrast to malignant AN. Patients with AN showed be
investigated for other symptoms of the metabolic
syndrome such as blood pressure (BP), fasting
lipoprotein profile, fasting glucose, haemoglobin A1C,
fasting insulin, alanine aminotransferase (ALT),
hyperlipidemia or hyperuricemia [17]. Women with
polycystic ovary syndrome (POCS) show an
increased prevalence of metabolic syndrome, type 2
diabetes (DM2) and cardiovascular disease. AN can
be a cutaneous marker for POCS [18].

Acanthosis nigricans and cancer
AN
is
a
possible
paraneoplasia.
Paraneoplasia is a disorder related to malignancy. It
can frequently the first sign of a subjacent malignant
tumour. Although relatively rare, they need to be
recognised to make an early diagnosis and improve
the prognosis of the malignancy [19]. The malignant
conditions that have been associated with AN are
tumours of the gastrointestinal tract, gynecologic and
urogenital tumours among others, although gastric
cancer is the most common (Table 1). In most cases,
AN occurs concomitantly (61.3%), however, in 17.6%
of cases, the lesions occur before the tumour
detection and in 21% of cases, after the tumour has
become obvious [20]. In contrast to non-malignant
AN, mucous membranes, in particular, the oral cavity,
can be affected.

Table 1: Malignant tumours associated with AN
Tumour
Breast cancer
Cholangiocarcinoma
Clear-cell renal carcinoma
Endometrial adenocarcinoma
Fallopian tube carcinoma
Gallbladder adenocarcinoma
Gastric adenocarcinoma
Gastric diffuse B-cell lymphoma
Gastrointestinal stromal tumor
Hepatocellular carcinoma
Ileocecal adenocarcinoma
Insulinoma
Lung cancer
Meningioma
Mycosis fungoides, Sèzary syndrome
Ovarian cancer
Pancreatic adenocarcinoma
Prostate cancer
Rectal adenocarcinoma
Sarcoma

Reference
Levine et al., 2010 [21]
Scully et al., 2001 [22]
Ferraz de Campos et al. 2016 [23]
Deen et al., 2017 [24]
West et al., 2018 [25]
Ziadi et al., 2009 [26]
Yu et al., 2017 [27]
Mignogna et al., 2009 [28]
Park et al., 2013 29]
Antonio et al., 2018 [30]
Gunduz et al., 2013 [31]
Patra et al., 2016 [32]
Owen 2016 [33]
Dainichi et al., 2008 [34]
Cheng et al., 2015 [35]; Fahmy et al., 2016 [36]
Singh & Rai 2013 [37]
McGinnes & Greer 2006 [38]
Tammaro et al., 2016 [39]
Marschner & Reinhardt 2011 [40]
Brantsch & Moehrle 2010 [41]

In conclusion, although AN by itself is most
often an asymptomatic disease without significant
impairment, the diagnosis is of great importance to
identify underlying pathologies. The most important is
the metabolic syndrome in overweight and obese
patients of any age. The second is the role of
malignant AN as an obligate paraneoplasia.
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To recover chick embryos damaged the brain, two methods are presented. In both of them, somatic cells of an
embryo introduced into an egg cell and an embryo have emerged. In one method, injured a part of the brain in the
head of an embryo is replaced with a healthy part of the brain. In the second method, the heart of brain embryo
dead is transplanted with the embryo heart. In this mechanism, new blood cells are emerged in the bone marrow
and transmit information of transplantation to subventricular zone (SVZ) of the brain through the circulatory
system. Then, SVZ produces new neural stem cells by a subsequent dividing into neurons. These neurons
produce new neural circuits within the brain and recover the injured brain. To examine the model, two hearts of
two embryos are connected, and their effects on neural circuits are observed.
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Introduction
Several years ago, some investigators proved
the existence a little brain on the heart which acts like
a real brain in the head [1]. This ‘little brain’ on the
heart is comprised of spatially distributed sensory
(afferent), interconnecting (local circuit) and motor
(adrenergic and cholinergic efferent) neurones that
communicate with others in intrathoracic extracardiac
ganglia, all under the tonic influence of central
neuronal command and circulating catecholamines.
Neurones residing from the level of the heart to the
insular cortex form temporally dependent reflexes that

control overlapping, spatially determined cardiac
indices [2]. Until now, fewer discussions have been
done on this subject. For example, some researchers
have argued that cardiac function is under the control
of the autonomic nervous system, composed by the
parasympathetic and sympathetic divisions, which are
finely tuned at different hierarchical levels. They have
shown that while a complex regulation occurs in the
central nervous system involving the insular cortex,
the amygdala and the hypothalamus, a local cardiac
regulation also takes place within the heart, driven by
an intracardiac nervous system. This complex system
consists of a network of ganglionic plexuses and
interconnecting ganglions and axons [3].
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Now, the question arises that what happens
for this little brain during heart transplantation? Recent
investigations show that patients who gave hearts
from donors, obtain some characteristics of them. One
of them was Sylvia who declared that soon after her
operation, she felt like drinking beer, something she
hadn't particularly been fond of before. Later, she
observed an uncontrollable urge to eat chicken
nuggets and found herself drawn to visiting the
popular chicken restaurant chain, et al., [4]. This
means that the little brain could be transformed from
one body to another during heart transplantation.
On the other hand, the existence of the little
brain on the heart could help to head transplantation
and make it possible. In fact, during cutting heads, this
little brain plays the main role in decisions and does
all activities of a real brain. Until now, some scientists
have reported the head transplantation in animals. For
example, in 1908, some scientists have tried to graft
the head of one dog on an intact second dog; the
grafted head showed some reflexes early on but
deteriorated quickly, and the animal was killed after a
few hours [5]. There were few animal experiments on
head transplantation for many years after this [6], [7].
In 2016 some investigators published a review of
attempted as well as possible neuroprotection
strategies that they said should be researched for
potential use in a head transplantation procedure;
they discussed various protocols for connecting the
vasculature, the use of various levels of hypothermia,
the use of blood substitutes, and the possibility of
using hydrogen sulfide as a neuroprotective agent [8].
Besides these considerations, one of the interesting
claims in head transplantation has been made by
Sergio Canavero. He published a protocol and said
would make human head transplantation possible [9].
This transplantation is possible if there be a second
brain for doing activities of the brain in the absence of
the head. This second brain could be a little brain in
the heart.
On the other hand, using cells transplantation
may save some brain-damaged patients. However,
the new head or brain should be formed from cells of
the patient his / her self. This may be possible through
the reprogramming of cells. During reprogramming,
cells can convert to induced pluripotent stems and
then these cells produce new specialised cells [9],
[10], [11], [12]. In one of the methods, an oocyte can
reprogram an adult nucleus into an embryonic state
after somatic cell nuclear transfer, so that a new
organism can be developed from such cell [13]. In
some other methods, some factors (Oct4, Sox2, Klf4,
and c-Myc) are used to generate induced pluripotent
stem cells (iPSCs) [14]. Using these methods, we can
produce new neural stem cells that could produce
new neurons and form new neural circuits within the
injured or dead brain.
In this paper, we propose two methods for
recovering chick embryos dead brains. In both
methods, we injected a cell of the patient into an egg

cell (for women, we use their egg cell) and put it in a
uterus. After a period of time, neural networks and
blood circulatory systems are produced. For a dead
brain, we could transplant initial circuits of the initial
brain with circuits of the second brain. For an injured
brain, we can transplant the initial heart with the
second one. This causes the formation of new blood
cells in bone marrows and new neural stem cells in
the subventricular zone (SVZ) of the brain. New
neurons which are emerged in this process, produce
new neural circuits and cure injured brain.
The outline of this paper is as follows: In
section II, we make a review of connections between
the neural network and the circulatory system. In
section III, we propose two methods for recovering
injured brains. In section IV, we test one of the
methods on chick embryos.

A review of connections between nervous
and circulatory systems
Previously, it has been shown that there is a
little brain in the heart that can control some activities
of the body [1], [2]. In Figure 1, the location and
distribution of intrinsic cardiac ganglia are shown [15].
A ganglion is a nerve cell cluster or a group of nerve
cell bodies located in the autonomic nervous system
and sensory system, mostly outside the central
nervous system except for certain nuclei [16]. This
system is a bridge between the nervous system and
neural network. The origin of these systems is genetic
circuits of initial DNAs. These genetic circuits act as
the receiver or sender of radio eaves [17].

Figure 1: Distributions of neurons in a heart [1], [15]

To transfer information of these genetic
circuits, two types of circuits have emerged. First
circuits are built of neurons and form a neural network
within the brain. Second circuits are formed from
vessels of blood cells and form the circulatory system.
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There are some connections between the nervous
system and the heart which are known as cardiac
ganglia. Also, there are some connections between
the circulatory system and the neural network in the
brain (see Figure 2).

During the formation of the brain in an
embryo, first, neural plate and neural tube are
emerged [18] (See Figure 4) which can be
transplanted with the nervous system of the related
patient and pass other stages inside his/her body.

Figure 4: Stages of developments of a brain in a chick embryo [18]

For some brain-dead patients, some parts of
initial brain should be replaced by normal and healthy
parts of the second brain (See Figure 5).

Figure 2: Connections between neural and circulatory systems

Two methods for recovering injured and
dead brains
To recover injured or dead brains, we should
replace some hurt circuits with healthy ones. To
produce these circuits, we can use of reprogramming.
The best way for reprogramming is by removing the
nucleus of an egg cell and replacing it by the nucleus
of a body cell of a patient. If we put this system under
normal conditions like conditions of a uterus, this cell
divides into more cells, and an embryo emerges. This
embryo has a brain and a heart which are like the
initial brain and heart (See Figure 3).

Figure 3: Formation of second heart and brain by introducing a
somatic cell into an egg cell

Figure 5: Formation and Transplantation of normal part of the
second brain into the injured part of the first brain

Maybe this question arises that what is the
fate of memory and personality during this
replacement. We can hope that some information is
exchanged between circuits of brain and heart, and
thus, the initial heart has a copy of memory in its
neural system. After replacing neural circuits of the
dead brain with new ones, this memory can be
transformed into the brain. For patients who their SVZ
part of the brain isn’t hurt and is healthy, one can
transplant initial heart with the heart of related
embryo. In these conditions, some new blood cells
have emerged in bone marrows. These new cells
reach the SVZ and communicate with neural stem
cells. Consequently, some new neurons have
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emerged which produce neural circuits and recover
brain (See Figure 6).

We form a polymethylpentene film into a concave
shape, carefully avoiding wrinkles and installed as an
artificial culture vessel in the pod. Finally, we place a
polystyrene plastic cover on top of the culture vessel
[19]. In one of the vessels, we put normal embryo, and
in another, we try to connect two embryos from their
hearts. We put two types of vessels in an incubator
(see Figure 7).
We connect two systems to the scope and
measure related currents. We observe that there is a
significant difference between radiated waves of
neurons within a normal vessel and vessel, including
two connected embryos (See Figure 8). This shows
that transplantation of two hearts has a direct effect on
the formation of neural circuits.

Figure 6: Emergence of new neural circuits after transplantation of
second heart into an initial one
Figure 8: Comparing currents which are emerged by the neural
system of a chick embryo (blue colour) with currents of two
interacting embryos (red colour)

Testing the model for chick embryos
To observe the effects of transplantation of
two hearts on neural systems, we can use of chick
embryos. First, we incubate fertilised eggs for 58 h.
Then, we break them and pour them in a tube or
vessel of a shell-less culture system. In this system,
similar to [19], we apply a 450 ml polystyrene plastic
cup as the pod for the culture vessel. We also make a
1-1.5 cm diameter hole in the side of the cup
approximately 2 cm from the bottom and plug the hole
with a cotton pledget as a filter.

Figure 7: Transplantation of two embryos

We insert a 2 mm diameter plastic tube
through the space between the pledget and the hole
to provide an oxygen supply. We add an aqueous
solution (40 ml) of benzalkonium chloride to the cup.

Conclusion
In this paper, we have shown that there is a
direct relation between the neural network and the
blood circulatory system. Both of them are emerged to
transfer information of initial genes in an initial stem
cell. In fact, each gene acts as the receiver or sender
of waves and produce two types of circuits, one
related to the neural circuit and another related to the
blood circuit. These circuits exchange information with
each other through some connections. These
connections are some neurons within the heart and
some vessels with the head. This may help us to
introduce some methods for recovering dead and
injured brains. In these methods, we inject a cell of a
patient into a bare egg cell and put this system in a
uterus. After some time, two new neural and
circulatory systems emerge. Then, we have two ways.
In one way, we can transplant injured parts of the
initial brain with some neural circuits of the second
brain. In the second way, we can transplant the initial
heart of a patient with a second heart of embryo. In
these conditions, bone marrows produce new stem
blood cells and cause to produce new blood cells.
These blood cells move along the circulatory system
and reach to SVZ part of brain. Then, SVZ produce
some new neurons related to the second heart and
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create new neural circuits. These circuits are replaced
with ruined circuits and recover dead brain. We have
tested the model in chick embryos and shown that
transplantation has a direct effect on neural circuits.
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The main surgical treatment for melanoma consists in wide surgical excision of the primary lesion and the sentinel
node but in recent times management of melanoma is rapidly evolving with the introduction of new systemic
therapies, like BRAF inhibitors, MEK inhibitors and antibodies anti-PD-1 that show good results in controlling even
advanced stages of the disease. This review aims to present data for the optimal surgical management of patients
with malignant melanoma.
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Introduction
Surgical removal was the mainstay of therapy
in early melanoma, and historically there has been
only a marginal role for surgery in managing patients
with regional or distant metastases, even if some
Authors suggested that metastasectomy could
improve survival in stage IV melanoma if compared to
non-surgical therapy [1]. In present times
management of melanoma is rapidly evolving with the
introduction of new systemic therapies, like BRAF
inhibitors, MEK inhibitors and antibodies anti-PD-1
that show good results in controlling even advanced

stages of the disease [2], [3]. It’s easy to forecast that
new treatment algorithms will be developed to utilise
all new drugs, but there’s still much to debate about
the role of surgical treatment in combination with the
most recent discoveries in biological therapies.

Management of primary lesion
The main surgical treatment for invasive
malignant melanoma consists of complete surgical
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excision and removal and examination of the first
draining lymph node possibly affected by metastatic
disease. Surgical margins to be removed are based
on the maximal melanoma Breslow thickness of the
melanoma [4]. Usually, all suspicious pigmented
lesions should be removed with a clear clinical margin
of least 2mm but not exceeding 5 mm not to damage
the lymphatic drainage to be assessed by a later
SLNB. Usually, the excision should go through the
skin and subcutaneous tissue and stop to the
fascia/periosteum/ perichondrium, only for suspected
melanoma in situ surgical excision could stop at the
superficial subcutaneous tissue [5]. Partial biopsies
are to be avoided mainly to not under stage the lesion.
For melanoma in situ, according to a late
expert consensus statement, an excision margin of 5
mm is considered sufficient to have a radical
treatment. However, more recent data recommends
excisions up to 9 mm to obtain clear histological
margins [5], [6]. There is no indication to widen
surgical margins if histological free margins have
already been achieved.
For invasive melanomas with less than 1 mm
thickness, a 1 cm surgical margin is considered a
sufficient margin according to three randomised
control trials (RCTs) [7], [8], [9], [10]. For intermediate
and thick melanomas, many RCTs comparing narrow
(1 cm) and wide excision (up to 5 cm) have been
published. A recent meta-analysis found no difference
in overall survival (HR 1.09; 95% CI 0.98 – 1.22; p =
0.1) between patients treated with narrow or wide
excision, nor in loco-regional recurrence (HR 1.10;
95% CI 0.96 – 1.26; p = 0.2). However, in a subgroup
analysis including four trials only, reporting on
melanoma-specific survival wide excision was favored
HR 1.17 (95% CI 1.03 – 1.34; p = 0.02) [11], [12], [13].
Surgical excision can in almost every case be
performed under local anaesthesia and local flaps
should be performed to cover after wide excision only
if the surgeon is confident that histologically free
margins have been achieved.

Sentinel lymph node biopsy
Complete lymph node dissection

subsequent completion lymphadenectomy does not
improve 10-year melanoma-specific survival [14], [15]
nevertheless the treatment is still offered because it
can detect occult disease and improve staging and
prognosis [16]. The complication rate associated with
SLNB is approximately 10% [14]. SNB has a false
negative rate of approximately 10 – 20% [17] A
positive SN has been found in approximately 5% of
melanomas ≤ 1 mm thickness and in approximately
14 – 20% in intermediate-thickness melanomas [18],
[19], [20] thus SLNB may be considered for patients
with melanomas with a thickness from 0.8 to 1.0 mm
or less than 0.8 mm thickness with ulceration,
classified as T1b lesion, or for intermediate-thickness
melanomas as reported in AJCC 8th edition [18]. For
melanomas > 4 mm thickness, SLNB could be
proposed only for staging because for potential
disease control its therapeutic benefit is perhaps more
limited. In certain cases of very thick melanomas,
imaging could archive an appropriate staging, and
thus surgery could be avoided [21].
Complete lymph node dissection (CLND) was
considered a cornerstone in the management of
melanoma patients with a positive SLNB both to
prevent the melanoma from spreading and to attain
accurate staging [22]. Two RCTs have been
published: DeCOG and MSLT-2 comparing the CLND
with observation after positive SNB. Even if DeCOG
was stopped prematurely and the study finished
underpowered, it didn't find any differences in survival.
The MSLT-2 meta-analysis compared immediate
CLND with observation / delayed CLND and also
showed no survival benefit from CLND. However,
melanoma-specific survival was higher after
immediate CLND compared with delayed CLND in
patients with nodal metastasis (HR = 0.63, 95% CI =
0.35 – 0.74, p = 0.0004) [15], [23].
Review studies reported a complication rate
after CLND variable between 24%-37% and a worse
quality of life after CLND compared with SNB only so
appears to be important to avoid completion
lymphadenectomy
to
prevent
unnecessary
complications [15], [24], [25].

and

Sentinel node biopsy (SLNB) is the surgical
procedure where the sentinel lymph node is identified
and then removed using a radioactive tracer or a
biological pigment and could be made even in small
hospitals not needing advanced technological
resources. SLNB became popular in the 1990s
because it was supposed that with lymph node
metastases a block dissection of their nodes would
have improved survival but the two most important
long-term prospective randomised trials of SLNB
(MSLT1 and MSLT2) showed that SLNB and

Conclusions
Survival for patients with invasive melanoma
still depends mostly on early diagnosis and surgery
maintain his undisputed therapeutic role in small and
intermediate lesions.
The role of surgery remains to be determined
with advanced lesions and lymph nodal metastasis
because is unclear if there is a benefit with node
dissection compared with observation in combination
with adjuvant treatment such as BRAF / MEK
inhibition or PD-1 inhibition.
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Treatment for invasive melanoma confirms to
be a complex and multidisciplinary task that require
oncologists and surgeons cooperation to guide
treatment decisions.
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BACKGROUND: Anetodermas are rare disorders of connective tissue with a focal loss of elastic fibres in the
upper and mid dermis. Two types are separated, inflammatory and non-inflammatory.
CASE REPORTS: We report two cases of acquired anetoderma Schweniger-Buzzi type. This non-inflammatory
subtype is characterised by skin-coloured or whitish atrophic sac-like protrusions of trunk skin in adult males.
Chronic infections and autoimmune disorders have been excluded. The diagnosis had been confirmed by
characteristic histopathology.
CONCLUSIONS: Anetodermas are symptomless disorders. They can be easily overlooked. The knowledge of
such conditions is of importance to identify patients with a risk of thromboembolic events and underlying infections
or autoimmune connective tissue diseases.
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Introduction

Case Reports

Cutaneous elastic tissue anomalies are
classified as those with increased or abnormal elastic
tissue and those with a loss of elastic tissue. To the
first group belong disorders such as nevus elasticus,
pseudoxanthoma elasticum, or elastosis perforans
serpinginosa. Papular elastorrhexis, mid dermal
elastolysis and anetoderma fall under the second
group [1].

Case 1: A 48-year old male was referred from
the rheumatologist to exclude scleroderma. The
patient reported the development of asymptomatic
skin lesions on his trunk. He was otherwise healthy
and had no medical drug therapy.

The loss of elastic tissue can be by decreased
production of elastic fibers, increased activity of
elastase and matrix metalloproteinases, activation of
phagocytosis of elastic fibres by macrophages or a
combination of these [2]. Here we report two cases of
the rare anetoderma Schweninger-Buzzi type in two
adult males.

On examination, we observed more than 100
skin-coloured herniated sac-like lesions on the trunk
arranged in Langer’s lines. The maximum diameter
was about 1 cm. There was no erythema, no scaling,
no pruritus (Figure 1).
Laboratory findings, including antinuclear
antibodies (ANA), anti-cardiolipin antibodies, and
Borrelia serology, were normal or negative.
A skin biopsy was obtained for histology.
Narrowed collagen fibres were noted in the whole
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dermis. In the upper dermis, there was a focal loss of
elastic fibres. The skin appendages were preserved.
An inflammatory infiltrate completely missing.

A skin biopsy revealed the same pattern as in
the first patient (Figure 3).
In both patients, the diagnosis of anetoderma
Schweninger-Buzzi type was confirmed by clinical
appearance and histologic findings.

Discussion
Anetoderma is a rare disease. It belongs to
the acquired connective tissue disorders and is
characterised by localised skin atrophy and loss of
elastic fibres [3]. In electron microscopy, fibre
fragments have been described [4].
Figure 1: Anetoderma (case #1)

Case 2: A 33-year-old male presented with
multiple asymptomatic lesions on the back. His
medical history was unremarkable. He did not use any
medical drugs.
On examination, we observed skin-coloured
sac-like herniated lesions with a size of up to 7 mm
arranged along Langer’s lines (Figure 2).

Traditionally,
anetoderma
has
been
differentiated
into
an
inflammatory
subtype
Jadassohn-Pellizari with prodromal urticaria-like
lesions, followed by erythematous atrophic lesions [5].
The type Schweninger-Buzzi develops spontaneously
without inflammation [6]. Lesions are either skincoloured or whitish [7]. Hereditary antoderma is
extremely rare [8].
Primary anetoderma can be a precursor of
autoimmune disorders and a marker for prothrombotic
conditions like anti-phospholipid syndrome [7], [9],
[10]. Secondary anetoderma has been reported after
granuloma annulare [11], secondary syphilis [12],
pilomatricoma [13], and bullous Sweet syndrome [14].
Acquired anetoderma following folliculitis is known in
patients with Down syndrome [15].
Infection with Borrelia afzelii has been
considered a possible cause of secondary
anetoderma as well [16], [17]. Since Lyme borreliosis
is common in Southern Germany [18], it was of
particular importance to rule out Borrelia infection in
our cases (Table 1).
Table 1: Anetoderma – underlying pathologies

Figure 2: Anetoderma (case #2)

Laboratory
investigations
demonstrated
antimitochondrial antibodies 1:320, mild eosinophilia
of 9.6%. Borrelia serology and ANA screening
remained negative.

Figure 3: Histopathology of anetoderma Schweninger-Buzzi, case
#2; A) Hematoxylin-eosin; B) elastica stain (x 4)

Type
Primary anetoderma

Secondary anetoderma

Pathologies
Autoimmune inflammation (connective
tissue disorders)
Thromboembolic events (anti-phospholipid
syndrome, anti-thrombin III deficiency)
Infectious diseases (Lyme disease, syphilis,
HIV, leprosy)
Inflammatory disorders (granuloma
annulare, Sweet Syndrome, StevensJohnson syndrome, folliculitis)
Drug induced (penicillamine, penicillin)
Metabolic disorders (Wilson’s disease)
Tumor-associated (Reed syndrome,
pilomatricoma,
cutaneous lymphomas, xanthogranuloma)

Differential diagnoses include morphea, cutis
laxa,
pseudoxanthoma
elasticum-like
papillary
elastolysis,
lichen
sclerosus
et
atrophicus,
lepromatous leprosy, and chalazodermic amyloidosis
[1], [19], [20].
Treatment is dependent upon underlying
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pathologies. Infectious disorders need antibiosis;
inflammatory disorders require immune-modulating
drugs and tumours warrant surgery, radiotherapy or
anti-tumour drugs. Successful treatment of the
underlying pathology may result in the prevention of
the development of additional lesions. Once
anetoderma has developed, there is no specific drug
therapy for the condition available. Corticosteroids,
dapsone, colchicine, aminocaproic acid, vitamin E,
and niacin yielded meager improvement. Peels and
radiofrequency devices have occasionally been
employed [21]. Laser therapy has been used to
improve the appearance by stimulation of the
production of elastic fibres and a decrease in fibre
fragmentation after combined 595 nm pulsed-dye
laser plus 1550 nm non-ablative fractionated laser [22]
and 10,600 nm CO2 laser [23] [24]. In analogy to
depressed scars, dermal filler injections may have a
lifting effect [25].

11. Kang HS, Paek JO, Lee MW, Yu HJ, Kim JS. Anetoderma
developing in generalized granuloma annulare in an infant. Ann
Dermatol. 2014; 26(2):283-5.
https://doi.org/10.5021/ad.2014.26.2.283 PMid:24882997
PMCid:PMC4037695
12. Emer J, Roberts D, Sidhu H, Phelps R, Goodheart H.
Generalized Anetoderma after Intravenous Penicillin Therapy for
Secondary Syphilis in an HIV Patient. J Clin Aesthet Dermatol.
2013; 6(8):23-8.
13. Chattopadhyay M, Rytina E, Sterling JC, Burrows NP.
Anetodermic pilomatricoma in a patient with hypermobility
syndrome. Clin Exp Dermatol. 2014; 39(2):218-20.
https://doi.org/10.1111/ced.12215 PMid:24313889
14. Loyal J, Shagalov DR, Vatanchi M, Glick JB, Ferzli GM,
Heilman E, Glick SA. Bullous sweet syndrome healing with
prominent secondary anetoderma. Pediatr Dermatol. 2018;
35(6):e416-e417. https://doi.org/10.1111/pde.13641
PMid:30152553
15. Fölster-Holst R, Rohrer T, Jung AM. Dermatological aspects of
the S2k guidelines on Down syndrome in childhood and
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is there a pathogenetic relationship? Eur J Dermatol. 2003;
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AIM: In this research, we show that DNA waves have many applications in biology. DNA is formed by the joining
of quantum particles like electrons and charged atoms. DNA has different motions during transcription, translation,
and replication, in which the charged particles move, accelerate, and emit waves. Thus, DNA could emit quantum
waves.
METHODS: Two methods are proposed to observe the effect of DNA waves. The first proposed method
measures DNA waves emitted by bacteria suspended in the milk. The vessel of milk is placed in the interior of an
inductor. One side of the vessel is connected to a generator and another side to a scope. By sending a current to
the inductor, an input electromagnetic field is produced. Bacteria interact with the input field, change it and
produce new output signals. Using the scope, the output signals are observed and compared with the input
signals. The number of DNA waves produced also depends on temperature.
RESULTS: At lower temperatures, bacterial replication is less, and fewer DNA waves are produced. Conversely,
more bacteria are generated at higher temperatures, and more DNA waves are produced. The second proposed
method acquires and images of DNA signals of chick embryos. In this method, a circuit is constructed that
consists of a graphene or metal tube, generator, inductor, scope, DNA in the interior of eggs and DNA exterior to
the eggs. Magnetic waves pass the interior and exterior DNA as well as the graphene. The DNA is excited and
the exciting interior/exterior DNA exchanges waves. Some of these waves interact with electrons in the graphene
tube, and a current is generated. Properties of the chick embryo DNA can be explored by analysing changes in
the waves that emerge from the eggs.
CONCLUSION: It is concluded that DNA waves could be used extensively in imaging and provide for us the exact
information about evolutions of DNAs interior of biological systems.

Introduction

field of science, when he introduced proton tunnelling
as another mechanism for DNA mutation [2].

Quantum biology is a field of science that
explores the applications of quantum mechanics in
biology. Erwin Schrödinger first coined the term
“quantum mechanics” in biology and proposed the
idea of an "aperiodic crystal" that contains genetic
information in its configuration of covalent chemical
bonds [1]. Also, he suggested that mutations could be
explained by "quantum leaps". The term "quantum
biology" was coined by Per-Olov Löwdin for this new

Quantum biology has many applications in the
evolution and continuity of life. One application is to
propose a model for DNA mutation. This mutation is,
in fact, an error in the DNA code, which occurs during
the copying of a DNA strand during cell reproduction.
A DNA mutation model has been proposed in which a
nucleotide may change its form through the process of
quantum tunnelling. The changed nucleotide will lose
its ability to pair with its original base pair, which will
change the structure and order of the DNA strand [3].
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This DNA mutation may be produced by exposure to
ultraviolet rays and other types of radiation [4].
Another application of quantum biology in
biological systems is to explain the mechanisms for
vision and the involved scientific process of
phototransduction. In this process, a photon is
absorbed by a chromophore in a light receptor, which
causes photoisomerisation. This change in structure
induces a change in the structure of the photoreceptor
and the resulting signal transduction pathways that
lead to a visual signal [5]. This process is very rapid (<
200 femtoseconds) and has a high yield. Models have
been proposed in which quantum effects shape the
ground state and excited state potentials to achieve
the visual signal [6]. Yet another application of
quantum biology involves magnetoreception, in which
animals can navigate using the inclination of the
Earth’s magnetic field [7]. This biological event can be
described by the entangled radical pair mechanism in
quantum mechanics [8], [9]. Other biological events,
such as photosynthesis [10], [11] and enzymatic
activity, have been described through the quantum
field theory [12], [13].
In addition to these applications, some
observations can only be explained by quantum
biology. For example, Montagnier and his
collaborators argued about the capacity of some
bacterial DNA sequences to emit very low-frequency
electromagnetic waves when extensively diluted in an
aqueous fluid. The authors discussed that the
genomic DNA of most pathogenic bacteria includes
sequences that can create such signals [14]. Another
study by the same group described the experimental
conditions under which electromagnetic waves of low
frequency can be emitted by dilute aqueous solutions
of some bacterial and viral DNAs. Also, the authors
observed this transduction process in living human
cells exposed to electromagnetic wave irradiation and
suggested a quantum field theory analysis of the
phenomenon [15].
Given this importance of quantum biology in
biological systems, its origin is important to consider.
We have approached this issue by considering the
structure of DNA. We demonstrate the involvement of
quantum charged particles that join together. Due to
the motion of these objects, their charged particles
create electrical currents and emit electromagnetic
waves. We suggest some mechanisms for applying
quantum waves in imaging of DNA packages like
viruses, bacteria, and embryonic cells.
The outline of the paper is as follows. In
section II, we show that DNA is constructed from
quantum particles and radiates quantum waves. In
section III, we propose methods for detecting the
signals of DNA inside the virus and bacteria. In
section IV, we describe the use of quantum waves in
imaging.

DNA quantum waves
In this section, we propose several reasons
(1-5) why DNA could radiate waves.
1. Each DNA is formed from a base pairing
between A (Adenine) and T (Thymine), and between
C (Cytosine) and G (Guanine). A and G are
constructed from hexagonal and pentagonal
manifolds. T and C are hexagonal [16], [17]. Each of
these manifolds is constructed from charged atoms
like nitrogen and carbon, and electrons. The electrical
charges of each base differ from the others.
Consequently, the A-T and C-G base pairs form two
types of electrical moments (Figure 1).

Figure 1: Each base in DNA is constructed from electrical moments

Moreover, different DNAs have different
activities that cause the motion-related electrical
charges and moments. For example, during
transcription and translation, some regions of the
genetic information on DNA are copied to form RNAs
and proteins, which interact with DNA and lead to the
motion of the DNA. According to the laws of physics,
the motion of electrical charges produces a magnetic
field and results in the emission of electromagnetic
waves. Thus, each DNA can radiate various types of
waves depending on the nature of its interaction with
biological material like DNA and RNA (Figure 2).

Figure 2: During transcription and translation, electrical pairs
become separated, and some waves emerge

2. During cell division, the DNA in each cell
replicates so that the two daughter cells have the
same genetic information as the parent cell [18]. In
this process, the two strands of the original DNA
double
helix
separate
and
each
strand's
complementary DNA sequence is recreated as
catalysed by DNA polymerase. In this mechanism,
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charged pairs are separated and then joined to each
other. Consequently, the motions of these charged
particles produce electromagnetic waves (Figure 3).

Topoisomerases are enzymes that participate in the
rewinding or unwinding of DNA. The winding problem
of DNA arises due to the intertwined nature of its
double-helical structure. Topoisomerases act on the
topology of DNA [20]. Similar to these enzymes, some
waves participate in the unwinding of DNA. These
waves are coupled to the structure of DNA and
produce topologically simple structures. This causes
the exchange of information between DNAs (Figure
6).

Figure 3: During replication, electrical pairs become separated, and
electromagnetic waves emerge

3. The DNA structure is very similar to a
solenoid or coil. Consequently, the motion of electrons
the structure produces magnetic fields (Figure 4).
Figure 6: Topoisomerase-like wave couples to the wound structure
of DNA and make it unwind topologically

A method for detecting waves of DNA
packages like bacteria

Figure 4: The structure of DNA is very similar to a coil

4. Each part of DNA acts similar to an
electronic device. For example, hexagonal and
pentagonal molecules store waves and energy and
act as a capacitor. Coiled regions of DNA produce a
solenoid. The collective circuits produce a system
similar to a radio wave receiver or transmitter (Figure
5).

Figure 5: Each part of DNA acts similar to an electronic device [19]

5. Some waves act like topoisomerases and
unwind DNA to allow reading of the information.

To observe DNA waves, it is best to use
biological versions of packaged DNA; virus and
bacteria are suitable. When not packaged, DNA
cannot undergo normal actions like replication and will
not produce waves. For this method, bacteria and the
viruses that infect them can be contained in a vessel
that houses a fluid, such as milk, which can be used
by the bacteria for growth. Also, since bacteria
replicate
autonomously,
but
virus
do
not
(bacteriophage require bacteria to replicate), we need
to bacterial packages. In this experiment, we didn’t
use the chemical medium and use of natural material
like milk to show communication between DNAs and
effects of DNA waves in a natural medium. In this
procedure, a vessel of milk containing bacteria and
virus were placed in an inductor. One side of the
vessel was connected to a generator and the other
side to a scope (Figure 7).

Figure 7: Detection of signals of DNA packages (bacteria) in a
vessel of milk in an external magnetic field

A current is supplied to the inductor to
produce a magnetic field. The bacteria and virus
suspended in the milk interact with the magnetic field,
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alter it, and produce a new type of output
electromagnetic field. The entire system can be
placed in an incubator to observe the types of
interactions between bacteria, viruses and magnetic
field changes at different temperatures.
The signals obtained from bacteria growing at
various temperatures are displayed in Figure 8. With
time, the number of DNA packages (i.e., bacteria) in
the milk increases, and more waves are emitted. The
pattern depends on temperature. For example, at 5°C,
fewer bacteria are produced, and fewer waves are
detected, while more bacteria (and hence more
waves) are produced at higher temperatures.

devoid of the shell was used for chick embryos.
Similar to Tahara and Obara (2014) [19] and Sepehri
et al., (2019) [20], [21], [22], a 450 ml polystyrene
plastic cup was used as the pod for the culture vessel.
A whole 1 to 1.5 cm in diameter was made at the side
of the cup approximately 2 cm from the bottom, and a
cotton pledget was installed in the hole as a filter.
Then, a 2 mm diameter plastic tube was positioned in
the space between the pledget and the hole to provide
oxygen that was necessary for bacterial growth. A
concave polymethyl pentene film was placed in the
pod as an artificial culture vessel. A polystyrene
plastic cover was put on top of the culture vessel. The
vessel containing broken fertilised eggs was put in an
incubator, and the shell-less cultures were incubated
at 38°C and rotated 120° clockwise twice a day. After
54 h, initial cells of chick embryos were evident
(Figure 10).

Figure 8: The growth signals of bacteria in milk in terms of time for
40°C (blue), 38°C (red), and 5°C (grey)
Figure 10: Incubation of shell-less cultures of chick embryos to
observe the growth of cells

Use of DNA waves in imaging
The concepts of quantum biology and DNA
waves can be exploited for imaging. For example,
information about the properties of DNAs of chick
embryos residing inside eggs might be obtained by
analysing the waves exchanged between the DNA
inside the egg with the DNA exterior to the egg. To
this aim, we build a circuit from a graphene or metal
tube, generator, inductor, scope, DNA in the interior of
eggs, and DNA exterior to the eggs. Magnetic waves
pass through the interior / exterior DNA, and the
graphene. The DNAs are excited and exchange
waves. Some of these waves interact with the
electrons in the graphene tube, which generates a
current. The changes that occur in these waves when
exiting the eggs permit the analysis of the properties
of the chick embryo DNA (Figure 9).

Figure 9: A circuit for using exchanged DNA waves between cells
interior and exterior of egg in imaging

To obtain the exterior DNA, a culture system

We explored whether the DNA waves that
were generated could be used in imaging and to
determine the gender of chick embryos. In Figure 11,
the current value could distinguish males (red) and
females (blue). The signal type differed between
males and females. This is because that topology of
some chromosomes in cells of males is different from
the chromosomes of females. The motions of charged
particles and electrons depend on the topology of the
chromosomes and type of coiling, winding, and
packing of DNA in them. Thus, by changing the shape
of chromosomes and the DNA topology, ways and
degrees of freedom of electrons change. Changing
the motions of electrons changes their radiated
waves, which explains the difference in the signals of
males and females.

Figure 11: Comparison of signals of male (red) and female (blue)

In conclusion, in this research, we have
shown that DNA waves play major roles in the
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evolution of biological systems. We propose two
models for imaging by using concepts of quantum
biology and DNA waves. The models are useful in
charting bacterial growth and in distinguishing the
gender of chick embryos.
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Insomnia means difficulty in falling asleep and/or stays asleep. Insomnia commonly leads to daytime sleepiness,
lethargy, and a general feeling of being unwell. The most common treatment of insomnia includes GABAA
receptor positive allosteric modulators or Melatonin agonists. Our study aimed to evaluate the efficacy of
Magnesium- melatonin-vitamin B complex supplement in the treatment of insomnia. The study included 60
patients diagnosed with insomnia. The patients were randomly divided into study group (N = 30), and control
group (N = 30), and study group was treated with Magnesium-melatonin-vitamin B complex (one dose contains
175 mg liposomal magnesium oxide, 10 mg Vit B6, 16 μg vit B12, melatonin 1 mg, Extrafolate-S 600 μg) once a
day 1 hour before sleep, during the 3 months. The severity of insomnia symptoms was measured by self-reported
Athens insomnia scale (AIS), with a cut-off score by Soldatos (AIS score ≥ 6). Mean AIS score at zero points was
14.93 ± 3.778 in the study group and 14.37 ± 4.081 in the control group (p = 0.476), indicating the compatibility of
the groups, and both scores correspond to mild to moderate insomnia. Mean AIS score after 3 months of the
Magnesium- melatonin- vitamin B complex supplementation was 10.50 ± 4.21 corresponding to mild insomnia,
while median AIS score in the control group was 15.13 ± 3.76 which is referred to moderate insomnia, and
difference among groups was significant (p = 0.000). Our founding’s indicating that 3 months of the Magnesiummelatonin-vitamin B complex supplementation has a beneficial effect in the treatment of insomnia regardless of
cause.
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Introduction
Insomnia is a sleep disorder with difficulties to
fall asleep or stay asleep or both. It is the most
common sleep disorder, according to the American
Psychiatric Association (APA), with approximately

30% of all adults and 6-10% of those who have
severe symptoms diagnosed as insomnia disorder [1].
Diagnostic Criteria from the Diagnostic and
Statistical Manual of Mental Disorders, 5th edition
(DSM-5) include:
- Difficulty in initialisation or maintaining sleep
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or early-morning awakening that leads to low quantity
or quality of sleep.
- Sleep disturbance that leads to impairment
in social, occupational, educational, academic,
behavioural, or other important areas of functioning.
- Patients experience this even with adequate
opportunity to sleep, at least 3 nights per week, and
for at least 3 months.
- Insomnia is not explained by the presence of
mental disorders or medical conditions and is not
associated with another sleep disorder [2].
Pharmaceutical
and
nonpharmaceutical
treatments are recognisable for insomnia. The
American College of Physicians (ACP) advised
cognitive-behavioural therapy (CBT) as a first-line
treatment for chronic insomnia in adults. Sleep
hygiene training (avoiding caffeine, exercise near
bedtime, watching TV or surfing the internet from the
bed) can help you change some of these disruptive
behaviours [1].
Medications that
approved indication are:

have

insomnia

as

an

- Benzodiazepine receptor agonist (nonselective GABA-A receptor positive allosteric
modulator)-estazolam, eszopiclone, flunitrazepam,
flurazepam, lormetazepam, nitrazepam, quazepam,
temazepam, triazolam, zaleplon, zolpidem (alpha 1
subunit selective benzodiazepine receptor agonist).
- Norepinephrine and serotonin reuptake
inhibitor and 5-HT2 receptor antagonistdoxepine in
very low doses 3mg and 6mg for insomnia in the USA
H1
promethazine

and

D2

- OR1
suvorexant

and

OR2

receptor
receptor

antagonist

and serum cortisol, in older adults [8]. Dietary
magnesium intake may have long-term benefits in
reducing the likelihood of daytime falling asleep in
women [9]. Anxiety can cause insomnia, and vice
versa which can result in a self-perpetuating cycle,
which leads to chronic insomnia. According to
Australia’s Sleep Health Foundation, anxiety and
worrying are leading causes of insomnia [1]. Existing
evidence is suggestive of a beneficial effect of Mg on
subjective anxiety in anxiety vulnerable samples, and
for mild-to-moderate depression in adults within 2
weeks [10], [11]. According to the National Sleep
Foundation, insomnia promotes depression and
depression-induced insomnia. A meta-analysis of 34
studies concluded that insomnia is significantly
associated with an increased risk of depression, which
has implications for the prevention of depression in
non-depressed individuals with insomnia symptoms
[12]. Melatonin and the nonselective MT 1 /
MT2 receptor agonist agomelatine have displayed
anxiolytic-like action and have been used in the
elderly, but exact mechanisms of action are still
unknown [13], [14]. Recent studies suggest that the
MT2 receptor is implicated in the antidepressant-like
effects of melatonin [15], [16].
The recent results showed mixed effects of
vitamin B12 on sleep patterns [17] and promoting an
effect of vitamin B6 on the reduction of psychological
distress, which could induce sleep disturbance [18].
Contrary to that, there is clear evidence on the
antidepressant effect of vitamin B12 [19] and vitamin
B6 for therapy of hormone-related depression in
women [20].
Our study aimed to evaluate the efficacy of
Magnesium-melatonin-vitamin B complex supplement
in the treatment of insomnia.

antagonist

- Mel1 and Mel2 receptor agonist ramelteon
and melatonin [3].
The hormone melatonin is produced during
the sleep cycle. Studies are inconclusive regarding
whether melatonin can help treat insomnia in adults,
but melatonin could promote sleep by helping to
regulate the body’s bio clock and sleep-wake cycles
and to adhere to more healthful sleep patterns.
Research indicates that melatonin may shorten the
time it takes to fall asleep, increase overall sleep
amounts, and may increase REM sleep [4], [5], [6].
Few sleep-promoting nutrients enhance sleep
and relaxation. Magnesium is a muscle relaxant and
inducer of the deeper sleep. Circadian rhythms
dysregulation and compromised lifestyle also increase
magnesium excretion, leading to deficiency [7].
Magnesium
supplementation
improves
sleep
efficiency, sleep time and sleep onset latency, early
morning awakening, and insomnia objective measures
such as the concentration of serum renin, melatonin,

Material and Methods
The study included 60 patients diagnosed
with insomnia who refused to take drugs for insomnia
and have a positive attitude towards the supplements.
The patients were randomly divided (bias coin
randomization) into study group (N = 30), and control
group (N = 30), and study group was treated with
Magnesium-melatonin-vitamin B complex (one dose
contains175 mg liposomal magnesium oxide, 10 mg
Vit B6, 16 μg vit B12, melatonin 1mg, Extrafolate-S
600 μg) once a day 1 hour before sleep, during the 3
months. The manufacturer advertises it as mild rapidacting natural sleep medicine containing magnesium,
melatonin, and vitamin B complex. It is recommended
to use one capsule daily, evening dose, an hour
before sleep. We followed the manufacturer’s
recommendation regarding the supplement intake.
The severity of insomnia symptoms was measured by
self-reported Athens insomnia scale (AIS), with
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Gamma-aminobutyric off score by Soldatos (AIS
score ≥ 6). The severity of insomnia measured by AIS
was graded according to Morin’s criteria: AIS score 714- mild insomnia; AIS score 15-21- moderate
insomnia; AIS score 22-28- severe insomnia. AIS and
CGI-S scores were evaluated at zero points and after
3 months of supplement consumption.

Statistical analysis
All collected data were analysed using the
IBM SPSS Statistics for Windows (IBM SPSS, IBM
Corp., Armonk, NY, USA) software, version 22.0. The
descriptive statistics are presented as a central
tendency (means) and variability (standard deviation
and variation interval). Means were compared with the
independent samples t-test, while for testing data of
2
different categories, we used Pearson’s χ test and
Mann-Whitney test. We used repeated-measures
analysis of covariance (RM ANCOVA) for the
assessment on t0 and t90 between and within the
groups. The level of statistical significance was set at
p < 0.05.

Results
Gender distribution was 67% male and 33%
female in the study group and 77% male and 23%
female in the control group. The average age in the
study group was 51.40 ± 14.61 years, and 44.93 ±
14.40 years in the control group, the age distribution
of subjects indicating the comparability of the studied
groups (p = 0.090). Mean AIS score at zero points
was 14.93 ± 3.778 in the study group and 14.37 ±
4.081 in the control group (p = 0.476), indicating the
compatibility of the groups, and both scores
correspond to mild to moderate insomnia. Mean AIS
score after 3 months of the Magnesium-melatoninvitamin B complex supplementation was 10.50 ± 4.21,
corresponding to mild insomnia, while the median AIS
score in the control group was 15.13 ± 3.76 which
refers to moderate insomnia, and difference among
groups was significant (p = 0.000) (Table 1).
Table 1: AIS score at zero and endpoint
T0
X ± SD; Med
(min-max)
14.93 ± 3.78; 15
Study group
(9-24)
14.37 ± 4.08;
Control group
13.5 (9-24)
*Mann-Whitney test; **Wilcoxon test.

p*

0.476

T90
X ± SD; Med
(min-max)
10.50 ± 4.21; 9
(3-20)
15.13 ± 3.76; 14
(10-24)

p*

p**

0.000

0.000

Mean CGI-S at zero point was 3.57 ± 0.568 in
study group, and 3.43 ± 0.58 in control group (p =
0.328). Difference become significant at the end point
visit (p = 0.05) with mean CGI-S score 2.97 ± 0.77 in
the study group, and 3.53 ± 0.63 in control group
(Table 2).

Table 2: CGI-S at zero and endpoint

Study group
Control group

T0
X ± SD; Med (min - max)
3.57 ± 0.57; 4 (3-5)
3.43 ± 0.57; 3 (3-5)

p*
0.328

T90
X ± SD; Med (min - max)
2.97 ± 0.77; 3 (1-4)
3.53 ± 0.63; 3 (3-5)

p*

p**

0.005

0.005

*Mann-Whitney test; **Wilcoxon test.

Mean CGI-I score after 3 months was 3.23 ±
0.73 (minimally improved), which is significantly
different in comparison with mean CGI-I score in
control group 4.07 ± 0.25 (no change) (p = 0.000)
(Table 3).
Table 3: CGI-I at the endpoint

Study group
Control group
*Mann-Whitney test.

T90
X ± SD; Med (min - max)
3.23 ± 0.73; 3 (2-4)
4.07 ± 0.25; 4 (4-5)

p*
0.000

Discussion
The results of this study demonstrate that
supplementation with Magnesium-melatonin-vitamin B
complex for 3 months has a significant positive effect
on sleep disturbances and is highly effective for the
treatment of patients with insomnia. Regardless of the
insomnia aetiology, Magnesium-melatonin-vitamin B
complex
supplementation
reduces
insomnia
symptoms, as well as its consequences, thus
improving the patients’ quality of life and preventing
potential unwanted clinical, social, economic, or
emotional repercussions.
Magnesium is one of the most important
minerals in the human body. It is involved in more
than 300 enzyme systems responsible for the
maintenance of normal homeostasis [9]. One of the
more recently discovered functions of magnesium is
its effect on cellular timekeeping and regulation of
circadian rhythm. Studies that back up this theory
have shown that inadequately low levels of serum
magnesium are associated with low quality sleep and
insomnia [17]. Lack of magnesium intake seems to be
involved in the development of depression, which
increases the risk of insomnia [12].
A study performed by Abbasi et al. [8]
examined the independent role of magnesium in the
treatment of insomnia. After 8 weeks of magnesium
supplementation, the patients had increased sleep
time, as well as sleep efficiency. The results
demonstrate that magnesium supplementation brings
significant improvement, both subjective and
objective, to the patients who have insomnia. These
results are consistent with the results of our study,
which demonstrates that magnesium, isolated or as a
part of a combination supplement, is successful in
treating insomnia. Interestingly, a statistically
significant increase in serum melatonin concentration
was recorded in the experimental group that received
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dietary magnesium supplementation compared to the
placebo group. This finding suggests the complicated
interaction between these two elements that are both
important for the regulation of sleep and the day-night
cycle.
Melatonin is a hormone produced and
secreted by the pineal gland. It has an important role
in the maintenance of the organism circadian rhythm,
which is being expressed through a wide range of
different physiologic, neuroendocrine, and behavioural
functions. Its plasma concentrations reach a peak
during nighttime, while during the daytime, they are
barely measurable [15]. Animal and human studies
have demonstrated that melatonin binds to the
receptors in the central nervous system, producing an
effect on sleep promotion and sleeping phase shifts
[13], [16].
Pharmacological agents that are prescribed
for insomnia cannot reproduce the properties of
physiological sleep and are associated with adverse
effects like sedation, anxiety, tremor, tolerance to the
drug or dependence [13]. The research conducted by
Ochoa-Sanchez et al., [21] revealed that melatonin
receptor agonists had much more favourable
pharmacological properties in terms of sleep
promotion and regulation when compared to
prescribed benzodiazepines. Also, melatonin and its
agonists did not produce adverse effects commonly
attributable to benzodiazepines.
The study of Grima et al. [5], which dealt with
melatonin administration for sleep disturbances after
traumatic brain injury, reported a significant
improvement in sleep quality and sleep efficiency, as
well as a reduction in fatigue and anxiety symptoms,
after only 4 weeks of melatonin treatment. This result
is consistent with our study, although patients in our
experimental group did not receive isolated melatonin,
as a part of the Magnesium-melatonin-vitamin B
complex supplement, and they received it for a
substantially longer period as well.
From the B vitamins group, the best examined
in terms of sleeping interactions is vitamin B12. The
direct relationship between insomnia and vitamin B12
levels is yet to be established. However, vitamin B12
deficiency is known to be involved in the
pathophysiology of depression, which can commonly
be associated with insomnia [19].
Lichstein et al. [18] examined the influence of
different vitamin supplementation on sleep quality and
duration. The results suggest that the use of
combined multivitamin supplements, as well as single
vitamins, including vitamin B complex, hurts sleep
maintenance, causes a higher rate of insomnia, and
requires greater use of sleep medicine. In contrast to
this study, our results show that vitamin B complex, in
combination with magnesium and melatonin, has a
positive effect on sleep regulation and can be used to
treat insomnia. This could be attributed to the
combined additive effect of the three components of

the prescribed supplement, in contrast to the single
effects of isolated molecules that were previously
tested.
Although there are studies that investigated
the effect of different combined supplements for the
treatment of insomnia, to the best of our knowledge,
this is the first study that investigated the particular
combination of Magnesium-melatonin-vitamin B
complex supplement. The research conducted by
Rondanelli et al. [22] investigated the influence of the
supplement consisting of melatonin, magnesium, and
zinc on insomnia in the elderly.
Their results showed that these elements
were effective in managing sleep disorders after 2
months of treatment. This finding is consistent with
our study, which shows that common elements from
both studies – magnesium, and melatonin have a
significant effect on sleep regulation.
Our findings indicate that 3 months of the
Magnesium-melatonin-vitamin
B
complex
supplementation has a beneficial effect in the
treatment of insomnia regardless of cause. According
to our results, Magnesium-melatonin-vitamin B
complex augmentation improves AIS and CGI-S score
with statistical significance relative to the control
group. The global improvement according to the CGI-I
score, was minimal but significant different compared
with the control group where there was no change.
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Recently, some new methods for sexing of chicken eggs by fluorescence and Raman spectroscopy through the
shell membrane have been proposed. On the other hand, in another investigation, a new virus medical imaging
has been suggested. In this research, summing over these considerations, a new technique for sexing of chicken
eggs by virus spectroscopy through the shell membrane is proposed. It is shown that viruses outside the shell of
egg can communicate with materials inside it and determine the gender of chick embryo and it's evolutions.
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Introduction
Determination of the sex of birds is very
important subject in science. Because, usually, birds
with the gender of male have no commercial value
and are culled immediately after hatching. Normal
experimental techniques for in ovo sexing require
taking samples and are applicable after embryos’
sexual differentiation. Until now, scientists have
proposed some models for biometric evolutions of
chick embryo in ovo by using MRI. For example, a
model was proposed to characterize embryonic

development during incubation in ovo and also to
analyze the putative influence of repetitive ultrahighfield MRI (UHF-MRI) measurements on this
development [1]. In another research, scientists have
used of MR microscopy. They have shown that MRM
allows in vivo assessment of embryonic development
of the chicken in ovo without affecting normal
development. The method provided anatomical
information supplemented by quantitative evaluation
of lens development using DWI. With increasing
availability of ultrahigh-field MR systems, this
technique provided a noninvasive complementary tool
in the field of experimental ophthalmology [2]. On the
other hand, some other authors have demonstrated
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that Raman spectroscopy enables contactless in ovo
sex determination of the domestic chicken already at
day 3.5 of egg incubation. A sexing accuracy of
90/100 have been obtained by analyzing the spectra
of blood circulating in the extraembryonic vessels [3].
In another attempt, fluorescence spectroscopy has
been applied to determine nondestructively in ovo the
sex of early embryos of the domestic chicken. In this
method, Sex-related differences in the fluorescence
spectrum have been found at day 3.5, and principal
component (PC) analysis showed that the blood of
males was characterized by a specific fluorescence
band located at ∼910 nm [4].
In ovo Raman and fluorescence spectroscopy
of blood of eggs incubated until day 3.5 enables
correct sexing rates over 90/100 barely affecting the
hatching rate. Full automatization of the processes to
guarantee high sexing speed and fulfill industrial
demands is needed to permit transferring the
technology inside the hatcheries in the next future [5].
In parallel, there are some other techniques
that used of differences between electromagnetic
signals for male and females for determining gender.
In one of these researches, authors have argued that
the type of packing of DNA in chromosomes of men
and women are different. This causes radiated waves
from DNAs of men and women to have opposite signs
and cancel the effect of each other in a pair. Using
this property, authors have suggested another
mechanism to cancel the effect of extra waves, which
are produced by DNAs in cancer cells of a male or a
female, by extra waves which are produced by DNAs
in similar cells of a female or a male and prevent the
progression of the disease [6].
In another investigation, authors have
proposed a new virus medical imaging technique. In
this technique, viruses can communicate with cells,
interior of human's body via two ways: 1) Viruses can
form a wire that pass the skin and achieve to a special
cell; and 2) Viruses can communicate with viruses
interior of body in the wireless form and send some
signals for controlling evolutions of cells interior of
human's body [7].
Motivated by these researches, we suggest a
new a new method for determining the gender of
chicken eggs by virus spectroscopy through the shell
membrane. In our method, virus outside the shell acts
like the receiver of signals of cells inside the shell and
give us this opportunity to analyze evolutions of chick
embryo.

Material and Methods
Chicken Eggs
All of the fertilized eggs used in this
consideration were Dekalb Brown eggs, which were
obtained from a village.

Culture Vessels
We have two types of culture vessel. In one
type, we use of in ovo system (Shell culture system).
In another type, we use of ex-ovo system (Shell-less
culture system).
Our culture vessels for ex-ovo method are the
same used in Tahara [8] however type of incubating,
temperature and rotation were different. Similar to
Tahara [8], a 450 ml polystylene plastic cup was
applied as the pod for the culture vessel. A 1-1.5 cm
diameter hole was made inthe side of the cup
approximately 2 cm from the bottom, and the hole was
plugged with a cotton pledget as a filter. A 2 mm
diameter plastic tube was inserted through the space
between the pledget and the hole to provide an
oxygen supply. An aqueous solution (40 ml) of
benzalkonium chloride was then added to the cup. A
polymethylpentene film was formed into a concave
shape, carefully avoiding wrinkles and installed as an
artificial culture vessel in the pod. A polystylene plastic
cover was placed on top of the culture vessel.

Embryo culture, incubating, temperature
and rotation
For in ovo method (Shell culture method),
fertilized chicken eggs were incubated at 38°C and
rotated with 120° clockwise twice a day. After 48 h, in
most of eggs, chick embryos begin to grow.
For ex-ovo mechanism (Shell-less culture
method), fertilized chicken eggs were not incubated
before transferring to the culture vessels. Their
eggshell was wiped and cracked and the whole egg
contents were transferred to the culture vessel without
pre-incubating period. The culture vessels were
maintained at 38°C and rotated with 120° clockwise
twice a day [8]. After 54 h, in most of vessels, chick
embryo is emerged (See figure 1).

The outline of the paper is as follows. In
section II, we consider materials and methods in this
consideration. In section III, we will consider
differences between radiated signals from viruses
around chick embryos. The last section is devoted to
conclusions.
Figure 1: Formation of chick embryo in shell-less culture vessel (InOvo) less than 48 h after incubating at 38°C
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Two systems for Taking signals of DNAs
in a chick embryo by viruses

evolutions of waves interior of tube.

Previously, it has been shown that viruses
can communicate with DNAs. They can act like the
receiver or sender in electronic devices (See Figure 2)
[7].

Figure 4: Viruses take signal of DNAs interior of shell-les culture
system and send them to Radio-SkyPipe

Figure 2: Viruses act like the receiver or sender of electromagnetic
waves

We also use of an Amperemeter for
measuring currents (See Figure 5). If signals couldn't
be observed clearly, we can make a coil in a tube of
viruses around egg and measure differences between
output and input currents.

Also, type of waves which exchange between
viruses and DNAs of male is different respect to type
of waves which exchange between viruses and DNAs
of females (see Figure 3) [7]. We use of these
properties for determining the gender of chick
embryos in ovo and ex ovo.
Figure 5: Viruses take signal of DNAs interior of egg system and
send them to Radio-SkyPipe

Results
Considering differences between radiated
signals of viruses around chick embryos

Figure 3: Viruses exchange two different waves with males and
females

We form two systems for considering signals
of chick embryos.

In figure 6, we present probability for
producing each current which is taken from water +
virus around a shell-less culture system by some
scopes. We used of Radio-Skypipe software and
converter for converting current to electrical signal.
This probability is emerged by counting number of
times which each current is emerged and dividing it to
total current.

In first system, we take water around chick
embryos in shell less culture systems (ex-ovo) and
pour them in a tube of viruses. We use of viruses of
influenza. We connect this tube to a computer or
laptop with Radio-SkyPipe. This software helps us to
consider evolutions of waves interior of tube. We also
use of an Amperemeter for measuring currents (See
Figure 4).
In second system, we put a tube of viruses
and water around chick embryos in egg culture
systems (in-ovo). We use of viruses of influenza. We
connect this tube to a computer or laptop with RadioSkyPipe. This software helps us to consider

Figure 6: Comparing signals of viruses in a vessel of water which
exchange waves with a chick embryo with the gender of female (red
color) and male (blue color) interior of shell less culture system (For
observing signals, we used of Radio-SkyPipe)
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To produce viral system, we mix water with
some small amount of milk and involve them with
Influenza viruses. In this figure, blue line corresponds
to male and red line is related to female. It is observed
that male cells send middle currents, while, female
cells emit lower currents.
In Figure 7, we show the probability for
producing each current which is taken from water +
virus around an egg. Egg is located in a container
which makes it separated from water. We have added
some amount of milk to water for growing viruses and
bacteria and involve them with Influenza viruses. It is
clear that signals of males (blue color) is different from
signals of female (red color). Usually, cells of females
produce lower and higher currents, while cells of
males produce middle currents. This figure is different
from Figure 6 which is due to the existence of shell
and its effects on signals.

Figure 7: Comparing signals of viruses in water around an egg
which exchange waves with a chick embryo with the gender of
female (red color) and male (blue color) interior egg (For observing
signals, we used of Radio-SkyPipe)

At final stage, using some devices like
incubator and cooler, we change temperature and
take signals of water and viruses around chick
embryos again. In figure 8, we compare radiated
signals of chick embryos with the gender of male with
chick embryos with the gender of female. It is
observed that in both type of embryos, radiated
signals grow with temperature.

This is because that at higher temperature,
more viruses and bacteria are born and more signals
are emerged. Also, in lower temperature, cells of
embryos may be died. Also, for lower and higher
temperatures, chick embryos with the gender of
female interact more with viruses' respect to males,
while for middle temperatures, radiated signals of cells
of males are more.

Discussion
Newly, some authors have suggested new
techniques for sexing of chicken eggs by fluorescence
and Raman spectroscopy through the shell
membrane. On the other hand, other investigators
have worked on the communications between viruses
outside the shell and DNAs inside the shell and
proposed a new virus medical imaging. In this
investigation, by mixing two techniques, we have
proposed a new virus spectroscopy technique for
determining the gender of chick embryo inside the
shell. We have shown that radiated electromagnetic
waves by viruses outside the shell can help us to
determine the gender of chick embryo inside the shell
and consider its growth rate.
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Understanding the mechanisms of cancer immune-tolerance is one of the most important challenges. Several
studies have demonstrated the potential anticarcinogenic effects of beta-blockers, in patients with prostate
cancer, breast cancer, and melanoma. At the other side variety of dermatoses may be caused or aggravated by
β-blockers-psoriasis, lichen planus-like drug eruptions (LDE), acrocyanosis, alopecia etc. Beta-blockers have
been shown to improve the prognosis of melanoma patients significantly. Propranolol inhibits melanoma by
downregulating the tumour angiogenesis but also tumour cell proliferation, invasiveness and local immune
suppression. Studies showed that only β3-but, not β2-adrenoceptors, were up-regulated under hypoxia in
peripheral blood mononuclear cells and selectively expressed in immune cell sub-populations including Treg,
MDSC, and NK. They increased NK and CD8 number and cytotoxicity. Catecholamines may retard melanoma
progression and that β-blockers may have unrecognised potential as a therapeutic intervention for melanoma, in
the prevention of the growth of melanoma in all stages and as adjuvant therapy with other targeted and immune
therapies for melanoma.
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Introduction
Understanding the mechanisms of cancer
immune-tolerance is one of the most important
challenges. Melanoma is one of the most aggressive
tumours. Metastatic melanoma remains a significant
clinical problem, with five-year survival rates of only
15–20%. It is well known that stress-related
catecholamines have a role in cancer and βadrenoceptors. β2-adrenoceptors have been identified
as new targets in treating melanoma.
Recent studies showed β3-adrenoceptors
have
a
pleiotropic
effect
on
melanoma
microenvironment leading to cancer progression, but

the mechanisms are poorly understood. β-Blockers
are one of the most widely used therapeutic agents in
both cardiac and non-cardiac ailments, but also, have
garnered interest amongst dermatologists based on
the discovery of their demonstrated and potential
effects in disorders such as pyogenic granulomas,
vascular malformations, erythematous-telangiectatic
rosacea and wound healing.
Several studies have demonstrated the
potential anticarcinogenic effects of beta-blockers, in
patients with prostate cancer, breast cancer, and
melanoma. At the other side variety of dermatoses
may be caused or aggravated by β-blockers-psoriasis,
lichen planus-like drug eruptions (LDE), acrocyanosis,
alopecia etc.
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Discussion
The use of β-blockers in patients with
melanoma for the first time was published by De
Giorgi et al. A median follow-up of 2.5 years, 34% of
patients not using β-blockers had evidence of disease
progression, while only 3% of those who used βblockers (for other diseases) at the time of diagnosis
showed melanoma progression.
Psychosocial factors as chronic stress and
depression and anxiety are listed as risk factors for
cancer onset and progression.
Under conditions of reduced physiological
stress, the T cell-dependent anti-tumour immune
response is greatly enhanced. These findings suggest
that targeting the βAR signalling pathway directly to
reduce stress signalling may provide an innovative
approach to improve cancer treatment.
Beta-blockers have been shown to improve
the prognosis of melanoma patients significantly.
Propranolol inhibits melanoma by downregulating the
tumour angiogenesis but also tumour cell proliferation,
invasiveness and local immune suppression Calvani
et all in their studies showed that only β3-but not β2adrenoceptors, were up-regulated under hypoxia in
peripheral blood mononuclear cells and selectively
expressed in immune cell sub-populations including
Treg, MDSC, and NK. They increased NK and CD8
number and cytotoxicity.
There are several studies with results support
previous observation that β-blockers protect patients
with thick cutaneous melanoma from disease
recurrence and death. In one of them, after only 3
years of treatment, disease progression was observed
in 41.2% of the patients in the untreated cohort
compared with only 15.8% in the propranolol cohort.
Overall survival, although not significant, showed a
trend toward decreased mortality in the propranolol
group after 3 years of follow-up.
Observational studies have reported the
protective effect of β-blockers on the progression of
different types of cancers. In total, 25% of them
reported previous use of β-blockers that were
administered at any time for any other diseases. After
a median follow-up of 2.5 years, 34% of the patients in
the untreated group showed disease progression. In
contrast, only 3% of the patients in the treated group
showed progression. After a median follow-up of 8
years and a median duration of β-blocker use of 7.6
years, 45% of the patients in the untreated group and
30% of the patients in the treated group showed
disease progression. Notably, in the untreated group,
35% of patients died from melanoma, and only 17% of
patients died from melanoma in the treated group.
Results of this hospital-based prospective cohort
study with a median follow-up of 8 years confirmed
our previous results that the use of βblockers significantly reduced the risk of

Propranolol treatment in the MT/Ret mouse
model of melanoma delayed primary tumour growth
and metastases development in MT/Ret mice.
Propranolol induces a decrease in cell proliferation,
and vessel density in the primary tumours and
metastases and propranolol significantly reduced the
infiltration of myeloid cells, particularly neutrophils, in
the primary tumour. Cytotoxic tumour-infiltrating
lymphocytes were more frequent in the tumour stroma
of treated mice
It is conceivable that a therapeutic approach
targeting the beta-adrenergic system could constitute
a
novel
and
promising
strategy
for melanoma treatment.
In one study daily treatment with propranolol
slows down tumour development in immunodeficient
mice transplanted with human melanoma cells, with
the
conclusion
that
non-cardioselective
βblockers affect melanoma progression, and bring first
clues about the pathways involved in this antitumor
effect.
In conclusion, randomised clinical studies are
necessary (the type of β-blocker, characteristics of the
tumour, appropriate treatment and efficacy) before βblockers can be considered a therapeutic option for
patients with melanoma. But so far, the observations
described suggest that catecholamines may
retard melanoma progression and that β-blockers may
have unrecognised potential as a therapeutic
intervention for melanoma, in the prevention of the
growth of melanoma in all stages and as adjuvant
therapy with other targeted and immune therapies for
melanoma.
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AIM: In this paper, inspiring Darwin’s theory, we propose a model which connects evolutions of neural circuits
with evolutions of cosmos. In this model, in the beginning, there are some closed strings which decay into two
groups of open strings.
METHODS: First group couple to our universe from one side and produce matters like some genes of DNAs and
couple to an anti-universe from another side with opposite sign and create anti-matters like some anti-genes of
anti-DNAs. Second group couple to the star and planet’s cores like the earth’s core from one side and produce
anti-matters like stringy black anti-DNA and couple to outer layers of stars and planets like the earth from other
side and produce matters like some genes of DNAs on the earth. Each DNA or anti-DNA contains some genetic
circuits which act like the circuits of receiver or sender of radio waves. To transfer waves of these circuits, some
neurons emerge which some of them are related to genetic circuits of anti-DNAs in anti-universe, and some are
related to genetic circuits of stringy black anti-DNA within the earth’s core. A collection of these neural circuits
forms the little brain on the heart at first and main brain after some time.
RESULTS: To examine the model, we remove effects of matters in outer layers of earth in the conditions of
microgravity and consider radiated signals of neural circuits in a chick embryo. We observe that in microgravity,
more signals are emitted by neural circuits respect to normal conditions. This is a signature of exchanged waves
between neural circuits and structures within the earth’s core.
CONCLUSION: These communications help some animals to predict the time and place of an earthquake.
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Introduction
Until now, two parallel theories have been
proposed which one describes evolutions of biological
systems and another explains evolutions of cosmos.
In biology, Charles Darwin suggested the theory of
evolutions and considers the process of developing
Human and animals from single-cell creatures [1], [2].
In cosmology, string theory considers evolutions of
cosmos and predicts that the origin of all cosmological

objects like black holes, stars, planets and even
universes are some highly excited strings [3], [4], [5],
[6]. Also, in this theory, there are some extra
dimensions which have direct relations with the
process of birth and expanding of universes [6], [7],
[8]. However, there isn’t a theory which considers the
effects of cosmological evolutions on biological
systems. Does the question arise that what is the
relation between string theory and the theory of
evolution in biology? For example, should there be a
relationship between neural circuits of the brain and

_______________________________________________________________________________________________________________________________
Open Access Maced J Med Sci. 2019 Sep 30; 7(18):3113-3117.

3113

Global Dermatology
_______________________________________________________________________________________________________________________________

extra dimensions?
Until now, many scientists believe that neural
circuits in the brain have the main role in voluntary
decisions. Although, some investigators have proved
the existence a little brain on the heart which acts like
a real brain in the head [9], [10]. Also, recent
investigations show that patients who gave hearts
from donors, obtain some characteristics of them [11].
Thus, there is a possibility that some characteristics
be related to some neural circuits out of the head.
These neural circuits may be emerged around initial
DNA during developing of the embryo. Before the
formation of the head, genes of initial DNAs have a
structure like the electronic structures of sender or
receiver of radio waves and emit some signals [12].
These signals are carried by molecules of blood and
transferred to another place. For this reason, first, a
heart emerges which in addition to its main roles,
exchange waves with other cells and medium.
Eventually, the first group of neurons are emerged
near the heart and build a little brain. After some time,
the second group of neurons from the neural circuits
in the head. These considerations show that initial
DNAs have direct effects on the creation of neural
circuits.
On the other hand, some investigators
showed that there are some missing genes that their
effects could be observed in chemical products [13],
[14]. If we assume that these missing genes are
genes of DNAs in extra dimensions, thus, their effects
should be observed in neural circuits. Some neural
circuits should be produced by missing genes in extra
dimensions.
In this research, we generalise Darwin’s
theory to cosmology and show that there is a direct
relationship between the evolutions of neural circuits
and evolutions of the universe. In our model, the origin
of biological matters like DNAs and cosmological
objects like planets, stars and even universes are
closed strings. These closed stings decay into open
strings. These strings not only produce cosmological
objects but also create DNAs on the earth, anti-DNAs
in another universe and stringy black anti-DNAs within
the earth’s core. Each of these DNAs contains genetic
circuits like the circuits of receiver or sender of radio
waves. To transfer waves of these genes, some
neurons emerge which by joining them neural
networks in the brain or little brain are emerged. Thus,
some neural circuits in brains correspond to genetic
circuits of anti-DNAs in anti-universe and stringy
DNAs within the earth’s core.
The outline of this paper as follows: In section
II, we consider the role of genetic circuits of initial
DNAs on the earth information of neural circuits. In
section III, we study the effect of anti-DNAs in antiuniverses and stringy anti-DNA within the earth’s core
on the formation of neural circuits. In section IV, we
recover exchanged waves between neural circuits and
stringy anti-DNA within the earth’s core in the

condition of microgravity.

The role of genetic circuits of initial DNAs
information of neural circuits
Previously, it has been shown that each gene
could act as the receiver of the sender of radio waves
[12]. This is because each part of a gene behaves like
one element of an electronic circuit. For example,
adenine and thymine have different topologies, and
charge distributions and electric fields could be
exchanged between their manifolds. This causes that
one of them plays the role of the page with a positive
charge and another plays the role of the page with a
negative charge. Consequently, two pages with
opposite charges emerge and a capacitor is emerged
(See Figure 1).

Figure 1: A capacitor is formed from Adenine and Thymine

Also, guanine and cytosine have different
topologies and charge distributions. Consequently, an
electric field emerges between them and a capacitor
is produced (See Figure 2).

Figure 2: A capacitor is formed from guanine and cytosine

On the other hand, each gene is coiled
several times around various axes and has the shape
of an inductor (See Figure 3). Collecting these devices
produces an electronic circuit like the circuit of a
receiver or sender of waves (see Figure 4).

Figure 3: Each gene is coiled several times, and its structure is
similar to an inductor
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Each
gene
emits
some
waves
to
communicate with other genes and medium. For
analysing signals of each gene, one circuit should
emerge that receive signals, analyse and send
responses. These circuits are formed from neurons.
On the other hand, each of these genes emits several
types of waves.

Figure 4: Each gene has a circuit like the circuit of the sender or
receiver of radio waves

To transmit these waves between cells, there
should be several terminals or receiver in dendrite and
axons of a neuron. These neurons join to each other
and form a circuit related to one special gene. A
collection of these circuits builds neural network
interior of a brain (see Figure 5). However, before the
formation of the main brain, some neural circuits are
emerged around stem cells to form the little brain. In
these conditions, in the absence of head in the early
stages of embryos, most of the initial signals of initial
DNA are transformed by blood molecules from the
heart to other cells, and thus, the little brain is formed
on the heart first. Then, after some time, the second
collection of neuronal circuits emerge which build the
neural circuits of a brain.

Figure 5: Emergence of neural circuits by exchanging waves
between genetic circuits and medium

The role of the black stringy anti-DNA
interior of the earth’s core and anti- DNA in
anti- universe information of neural
circuits of a brain
One of the main questions in science is about
the ability of animals for predicting earthquakes. This
ability shows that there should be a relation between
neuronal circuits in brain and structures within the
earth’s core. On the other hand, according to
cosmological ideas, there are some anti-universes
which are emerged on some anti-branes and interact
with our universe. If these theories are true, there
should be a relation between DNAs in our universe
and DNAs in anti-universes? DNAs in anti-universes
should have direct effects on neuronal circuits in the
brain.
Summing over these ideas, we propose a
new model which connects cosmological models with
biological evolutions. In this model, there are some
closed strings which decay and produce open strings
coupled to two manifolds, one related to the universe
and another related to anti-universe. Two sides of
each open string have opposite signs and produce
matters on one universe and anti-matters on another
universe. Consequently, if a gene of a DNA emerges
on one universe, an anti-gene of an anti-DNA is
produced on another universe. On the other hand,
some closed strings decay and produce two types of
open strings, which one type produces genes of
stringy black anti-DNAs within some stars and planets
like the earth’s core, and another type produces
genes of DNAs on the planets like the earth.

Figure 6: Neural circuits in a brain may be produced by exchanging
waves between DNAs on the earth, anti-DNAs in anti-universe and
stringy DNAs within the earth’s core
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Also, one side of open strings are placed
within the earth’s core, and another side is located on
outer layers of earth. Consequently, around the
stringy structure within the earth, some anti-matters
emerge and in outer layers of earth, the matter
emerges. Thus, each DNA on the earth has two parts,
one part includes genes in connection with genes of
anti-universe, and another includes genes in
connection with genes of stringy black anti-DNA within
the earth. These genes have some genetic circuits
which exchange waves with each other and medium.
To transfer these waves, some neuronal circuits
emerge. Collections of these neural circuits produce
little brain and brain. Thus, each neural network in
each brain includes some neuronal circuits which
exchange waves with DNAs on the earth, stringy
black anti-DNAs within the earth and anti-DNAs in an
anti-universe (See Figure 6).

Using of microgravity for recovery of
exchanged waves between neural circuits,
anti-DNAs and stringy black anti-DNA
within the earth
To observe the effects of structures within the
earth’s core, we should remove the effects of matters
which are existed on outer layers of earth. To this aim,
we use a clinostat to produce the conditions of
microgravity. Also, for analysing the process of
formation of neuronal circuits, we use of chick
embryos. We locate two groups of fertilised eggs in an
incubator, one in the condition of microgravity and
another in normal conditions. After ten hours, we take
one egg of each group, break them and measure their
waves by connecting them to a scope. We repeat this
experiment for every ten hours until 17 days (See
figure 7).

Figure 8: Currents of neuronal circuits in terms of time for a chick
embryo

In this research, we have expanded Darwin’s
theory by connecting it to cosmology and proposed a
model which shows that the origin of life is closed
strings. In this theory, before the formation of the
universe, there are some closed strings which live on
the zero-dimensional manifold. These strings decay
and two types of open strings emerge. Two sides of
each open string have opposite signs. The first type of
open strings connects two different manifolds. These
strings produce matters like some genes of DNAs in
our universe, and another side creates anti-matter like
some anti-genes of anti-DNAs in anti-universe. The
second type of open strings connects two points of
one manifold. They create matters like some genes of
some DNAs on the planets like the earth and another
produce matters like some anti-genes of some antiDNAs within the planet’s cores like the earth’s core.
Each gene has a circuit and acts as the receiver or
sender of radio waves. To transfer waves of genes,
some neurons emerge which join to each other and
form a neural network. Thus, some neural circuits
exchange waves with stringy anti-DNA within the
earth and anti-DNA in an anti-universe. To examine
this assumption, we considered radiated waves of
neural networks in a chick embryo in the condition of
microgravity. Our experiments have shown that by
removing the effects of gravity and matters in outer
layers of earth, more waves were emitted by neurons.
This means that in these conditions, neurons
exchange more waves with structures within the
earth’s core.

Figure 7: A method for considering the effects of stringy black DNA
within the earth’s core on the neuronal circuits
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Abstract
As indicated by the latest scientific evidence, the lines between different fields of medicine gradually blur and
overlap more and more. Psychiatry and dermatology have seen this trend in the last decade as an everincreasing number of studies suggest the strong connection of many dermatological syndromes and diseases with
psychiatric conditions and vice versa. It seems that the relationship is more intertwined than previously believed
and the effects of different multidisciplinary approaches to diagnostic and treatment are being considered.
The aim of this case report is to highlight the effect of psychotherapy on chronic spontaneous urticaria which is
tightly related to the maladaptive stress response.
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Introduction
As indicated by the latest scientific evidence,
the lines between different fields of medicine gradually
blur and overlap more and more. Psychiatry and
dermatology have seen this trend in the last decade
as an ever-increasing number of studies suggest the
strong connection of many dermatological syndromes
and diseases with psychiatric conditions and vice
versa. It seems that the relationship is more
intertwined than previously believed and the effects of
different multidisciplinary approaches to diagnostic
and treatment are being considered.

This case report aims to highlight the effect of
psychotherapy on chronic spontaneous urticaria which
is tightly related to the maladaptive stress response.

Case Presentation
A 32 years old female patient came into the
psychiatrist office for an interview. This was the first
interview, and she didn't have any prior history of
mental conditions. During the interview, she disclosed
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that her symptoms came about up three months ago
when she got engaged to a man, she was dating for 3
years. The engagement triggered a memory of a
traumatic event that happened early in their
relationship when she was raped by an unknown man
while under the influence of alcohol. The incident was
not reported to the authorities, and she repressed the
experience without further contemplation or seeking
psychiatric help. She reported that, in the last three
months, she started having recurring thoughts of the
incident that produced severe anxiety followed by
increased heart rate, muscle tension, dizziness,
and acute urticaria, rash and lividity of the skin on the
torso, arms and neck area. During this period, she
had trouble sleeping with a recurring episode of night
terrors, irritability, depressed mood and intense
feelings of guilt, shame and unworthiness. Also, her
ability to function in everyday tasks was, self
reportedly, compromised. The novel skin condition
caused her to feel more anxiety which in turn
worsened the symptoms she had experienced so
far. The acute urticaria seemed to be connected to her
mental state as it dramatically flared up within 10
seconds of becoming anxious. She went for
an examination to a dermatologist office, and upon
completion, she was instructed to seek psychiatrist
opinion on diagnosis and treatment for her condition.
- There was no family history of mental illness
or skin diseases;
- GAD7 test score 18/21 which correlates to
severe anxiety;
- HAMD test score 10 which correlates to mild
depression;
- The blood test showed no abnormalities;
- Common allergy testing battery report came
back negative.
The working diagnosis was generalised
anxiety disorder (GAD) as she satisfied most of the
DSM 5 criteria with consideration of post-traumatic
stress disorder. The dermatological diagnosis
was chronic spontaneous urticaria with no proposed
treatment.
The patient refused proposed treatment for
GAD in the form of SSRI since she was trying to
conceive with her partner, so the treatment consisted
only of psychotherapeutic interventions. The psychotherapeutic approach used was rational emotive
behavioural therapy (REBT) once per week over 4
months. The interventions used were: analysis of
dysfunctional and irrational beliefs; empirical and
functional dispute; formation of healthy, rational
beliefs; discovering and refuting cognitive distortions;
rational emotive imagination; behavioural exercises;
home assignments to reinforce new insights and
biblio-therapy. Throughout the treatment, the client
and the doctor formed a satisfactory alliance and the
patient actively participated. GAD7 test result on
month two of treatment was 13 which correlates to

moderate anxiety, on month three was 9 which
correlates to mild anxiety and on month four 6 which
also correlates to mild anxiety. During the last month
of the treatment, the patient haven had a single flair of
urticaria, and her level of life function and efficacy
returned to normal. The flairs of urticaria continued to
manifest over the first month in the situations when
the patient got anxious. By the end of the treatment,
and with gaining valuable emotional insight, the
patient gradually started reporting fewer anxiety
episodes and less urticaria flaring.

Discussion
Development of a comorbid mental condition
in patients with chronic spontaneous urticaria is well
documented [11], [12] and brief emotional arousal
induced flare-ups [14] can, in turn, worsen the both
mental and skin condition. As with our patient,
scientific evidence suggests that psychological trauma
and stressful life events often precede the
development of chronic spontaneous urticaria [15],
[16]. It is known that acute stress triggers the release
of neuropeptides in the skin [18], [20]. Mast cells are
an important target of cutaneous neuropeptides.
Substance P as a neuropeptide stress mediator leads
to enhanced mast cell response to IgE antibodies.
This reaction is called neurogenic inflammation, and
case studies suggest that it is especially potentiated
with acute stress [14]. Therefore, acute stress can
lower the threshold for urticaria and affect the severity
of the disease. Acute stress triggers a typical stress
reaction and Leeds release of hormones such as
cortisol and adrenaline, while reducing stress lowers
morning cortisol concentration and urticaria symptoms
[13].
The effectiveness of psychotherapy is well
documented when dealing with psychological stress
and conditions such as generalised anxiety disorder.
The scientific evidence also suggests that the
effectiveness of psychotherapy is on par with the
effects of psychotropic medication [1]. Psychotherapy
is known to modulate stress responses and
consequentially lover the excretion of adrenaline and
cortisol [2]. Normalising the stress responses can, in
turn, lead to reduced release of skin neuropeptides
and thus raise the threshold for chronic spontaneous
urticaria flareups. With our patient, irrational beliefs
and cognitive distortions regarding the memory of the
traumatic event were responsible for the intense
emotional distress. It is safe to assume that this led to
the development of the chronic spontaneous urticaria
and periodic exacerbations as emotional stress
repeated and got more severe. Physiological
connections and interdependence of her body and her
mental state led to the development of a somatic
disease in the form of urticaria. Those same
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connections enabled the psychiatrist to successfully
administer the taking-therapy cure that led to the
satisfactory remission of both symptoms of GAD and
urticaria. As an approach to human health and
wellbeing inevitably evolves and becomes more
holistic, psychiatry doctrine and psychotherapy
interventions gain more traction and become an
integral part of treating and curing diseases of the
body and soul.

References
1. Zuberbier T, Asero R, Bindslev-Jensen C, Walter Canonica G,
Church MK, Gimenez-Arnau A, et al. EAACI/GA(2)LEN/EDF/WAO
guideline: definition, classification and diagnosis of urticaria.
Allergy. 2009; 64(10):1417-1426. https://doi.org/10.1111/j.13989995.2009.02179.x PMid:19772512
2. Maurer M, Weller K, Bindslev-Jensen C, Gimenez-Arnau A,
Bousquet PJ, Bousquet J, et al. Unmet clinical needs in chronic
spontaneous urticaria. A GA(2)LEN task force report. Allergy.
2011; 66(3):317-330. https://doi.org/10.1111/j.13989995.2010.02496.x PMid:21083565
3. Czubalski K, Rudzki E. Neuropsychic factors in physical
urticaria. Dermatologica 1977; 154(1):1-4.
https://doi.org/10.1159/000251023 PMid:844637

53(3):277-282. https://doi.org/10.1111/j.2044-8341.1980.tb02551.x
PMid:7417387
5. Gupta MA, Gupta AK. Chronic idiopathic urticaria and posttraumatic stress disorder (PTSD): an under-recognized
comorbidity. Clin Dermatol. 2012; 30(3):351-354.
https://doi.org/10.1016/j.clindermatol.2012.01.012 PMid:22507051
6. Theoharides TC, Stewart JM, Taracanova A, Conti P, Zouboulis
CC. Neuroendocrinology of the skin. Rev Endocr Metab Disord.
2016; 17(3):287-294. https://doi.org/10.1007/s11154-016-9369-9
PMid:27338934
7. Peters EM, Liezmann C, Klapp BF, Kruse J. The neuroimmune
connection interferes with tissue regeneration and chronic
inflammatory disease in the skin. Ann N Y Acad Sci. 2012;
1262(1):118-126. https://doi.org/10.1111/j.1749-6632.2012.06647.x
PMid:22823443
8. Brahler C, Brosig B, Kupfer J, Brahler E. Sick role and
psychoimmunologic parameters during the course of treatment--a
quantitative single case analysis of urticaria. Psychother
Psychosom Med Psychol. 1994; 44(9-10):323-330.
9. Cuijpers P1, Sijbrandij M, Koole SL, Andersson G, Beekman AT,
Reynolds CF 3rd. The efficacy of psychotherapy and
pharmacotherapy in treating depressive and anxiety disorders: a
meta-analysis of direct comparisons. World Psychiatry. 2013;
12(2):137-48. https://doi.org/10.1002/wps.20038 PMid:23737423
PMCid:PMC3683266
10. Fischer S1, Strawbridge R2, Vives AH2, Cleare AJ2. Cortisol
as a predictor of psychological therapy response in depressive
disorders: systematic review and meta-analysis. Br J Psychiatry.
2017; 210(2):105-109. https://doi.org/10.1192/bjp.bp.115.180653
PMid:27908897

4. Fava GA, Perini GI, Santonastaso P, Fornasa CV. Life events
and psychological distress in dermatologic disorders: psoriasis,
chronic urticaria and fungal infections. Br J Med Psychol. 1980;

_______________________________________________________________________________________________________________________________
3120

https://www.id-press.eu/mjms/index

ID Design Press, Skopje, Republic of Macedonia
Open Access Macedonian Journal of Medical Sciences. 2019 Sep 30; 7(18):3121-3126.
https://doi.org/10.3889/oamjms.2019.774
eISSN: 1857-9655
Global Dermatology

A Mathematical Model for the Signal of Death and Emergence of
Mind Out of Brain in Izhikevich Neuron Model
1*

1

1

1

1

2

Massimo Fioranelli , Alireza Sepehri , Maria Grazia Roccia , Chiara Rossi , Jacopo Lotti , Victoria Barygina , Petar
3
4
3
3
5
6
Vojvodic , Aleksandra Vojvodic , Tatjana Vlaskovic-Jovicevic , Jovana Vojvodic , Sanja Dimitrijevic , Zorica Peric-Hajzler ,
6
7
8
9
10
11
Dusica Matovic , Goran Sijan , Uwe Wollina , Michael Tirant , Nguyen Van Thuong , Torello Lotti
1

2

Department of Nuclear Physics, Sub-nuclear and Radiation, G. Marconi University, Rome, Italy; Department of Biomedical
3
Experimental and Clinical Sciences, University of Florence, Florence, Italy; Clinic for Psychiatric Disorders “Dr. Laza
4
Lazarevic”, Belgrade, Serbia; Department of Dermatology and Venereology, Military Medical Academy, Belgrade, Serbia;
5
6
Department of Gynecology, Military Medical Academy, Belgrade, Serbia; Military Medical Academy, Belgrade, Serbia;
7
8
Clinic for Plastic Surgery and Burns, Military Medical Academy, Belgrade, Serbia; Department of Dermatology and
9
10
Allergology, Städtisches Klinikum Dresden, Dresden, Germany; University G. Marconi, Rome, Italy; Vietnam National
11
Hospital of Dermatology and Venereology, Hanoi, Vietnam; Department of Dermatology, University of G. Marconi, Rome,
Italy
Abstract
Citation: Fioranelli M, Sepehri A, Roccia MG, Rossi C,
Lotti J, Barygina V, Vojvodic P, Vojvodic A, VlaskovicJovicevic T, Vojvodic J, Dimitrijevic S, Peric-Hajzler Z,
Matovic D, Sijan G, Wollina U, Tirant M, Van Thuong N,
Lotti T. A Mathematical Model for the Signal of Death and
Emergence of Mind Out of Brain in Izhikevich Neuron
Model. Open Access Maced J Med Sci. 2019 Sep 30;
7(18):3121-3126.
https://doi.org/10.3889/oamjms.2019.774
Keywords: Izhikevich; Neuron; Bio-Bion; Action Potential
*Correspondence: Massimo Fioranelli. Department of
Nuclear Physics, Sub-nuclear and Radiation, G. Marconi
University,
Rome,
Italy.
E-mail:
massimo.fioranelli@gmail.com
Received:
03-Jul-2019;
Revised:
14-Aug-2019;
Accepted: 15-Aug-2019; Online first: 11-Sep-2019
Copyright: © 2019 Massimo Fioranelli, Alireza Sepehri,
Maria Grazia Roccia, Chiara Rossi, Jacopo Lotti, Victoria
Barygina, Petar Vojvodic, Aleksandra Vojvodic, Tatjana
Vlaskovic-Jovicevic, Jovana Vojvodic, Sanja Dimitrijevic,
Zorica Peric-Hajzler, Dusica Matovic, Goran Sijan, Uwe
Wollina, Michael Tirant, Nguyen Van Thuong, Torello
Lotti. This is an open-access article distributed under the
terms
of
the
Creative
Commons
AttributionNonCommercial 4.0 International License (CC BY-NC 4.0)

AIM: In this paper, using a mathematical model, we will show that for special exchanged photons, the Hamiltonian
of a collection of neurons tends to a constant number and all activities is stopped. These photons could be called
as the dead photons. To this aim, we use concepts of Bio-BIon in Izhikevich Neuron model.
METHODS: In a neuron, there is a page of Dendrite, a page of axon's terminals and a tube of Schwann cells,
axon and Myelin Sheath that connects them. These two pages and tube form a Bio-Bion. In a Bio-Bion,
exchanging photons and some charged particles between terminals of dendrite and terminals of axon leads to the
oscillation of neurons and transferring information. This Bion produces the Hamiltonian, wave equation and action
potential of Izhikevich Neuron model. Also, this Bion determines the type of dependency of parameters of
Izhikevich model on temperature and frequency and obtains the exact shape of membrane capacitance, resting
membrane potential and instantaneous threshold potential.
RESULTS: Under some conditions, waves of neurons in this BIon join to each other and potential shrinks to a
delta function. Consequently, total Hamiltonian of the system tends to a constant number and system of neuron
act like a dead system. Finally, this model indicates that all neurons have the ability to produce similar waves and
signals like waves of the mind.
CONCLUSION: Generalizing this to biology, we can claim that neurons out of the brain can produce signals of
minding and imaging and thus mind isn’t confined to the brain.
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Introduction
Recently, Izhikevich has proposed a neuronal
dynamical model which is a simple model that
faithfully reproduces all the neurocomputational
dynamical features of the neuron [1]. This model is
obtained by reducing some Biological aspects of
Hodgkin-Huxley (HH) neuron using bifurcation
methods [2]. Until now, many discussions have been
done on this subject. For example, in one research,
authors have focused herein on the Izhikevich neuron

model and compared the characteristics of Chaotic
resonance in the chaotic states arising through the
period-doubling or tangent bifurcation routes. They
have found that the signal response in Chaotic
resonance had a unimodal maximum concerning the
stability of chaotic orbits in the tested chaotic states
[3]. In another research, authors have presented a
Multiplier less Noisy Izhikevich Neuron (MNIN) model,
which was used for digital implementation of
Biological neural networks in large scale. Simulation
results have shown that the MNIN model reproduces
the same operations of the original noisy Izhikevich
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neuron [4]. In another paper, authors have performed
numerical simulations of synaptically coupled
Izhikevich networks under the effect of general nonGaussian Lvy noise. Firing dynamics of an all-to-all
coupled Izhikevich network and two excitatory coupled
Izhikevich networks with differing adaptation
properties have been studied in response to applied
Lvy noise [5]. And in one of newest works, authors
have considered the effect of synaptic interaction
(electrical and chemical) as well as structural
connectivity on synchronisation transition in network
models of Izhikevich neurons which spike regularly
with beta rhythms. They have found a wide range of
behaviour including continuous transition, explosive
transition, as well as lack of global order [6].

results of experiments on birds. We also show that
birds without a brain can continue minding. The last
section is devoted to conclusions.

In this paper, we show that in an Izhikevich
Neuron model, neurons join to each other and build a
stable system. In some conditions, exchanged
photons between neurons join to each other produce
a constant Hamiltonian. This leads to a stop in
transferring information and the death of the system.
To this aim, we show that a neuron has a structure
similar to Bio-BIons. These Bio-BIons are formed from
a page of Dendrite, a page of axon's terminals and a
tube of Schwann cells, axon and Myelin Sheath that
connects them. Previously, it has been shown that
exchanged photons between sheets of a graphene
system could produce a nano-Bion [7]. The same Bion
can emerge along neurons. Hamiltonian, action
potential and wave equation in this Bio-Bion is very
similar to an action potential and wave equation in
Izhikevich Neuron model. We also use the concepts in
[8] and propose a new temperature model for
oscillating neurons. For some temperatures and
rotating velocity, total potential tends to delta function
and system is dead. We can save the system by
removing some neurons. For example, in a body, we
can remove neurons of the brain and prevention of
death. In these conditions, neurons of the spinal cord
do tasks of brain-like minding.

where t is time, C is membrane capacitor, V is
membrane potential, V r is the resting membrane
potential, V is the instantaneous threshold potential, U
is the recovery variable, S is stimulus (synaptic:
excitatory or inhibitory, external, noise) and a, b, D
are some constants.

Constructing the Izhikevich Neuron Model
in Bio-Bion
The Izhikevich Neuron model which
reproduce spiking and bursting behaviour of many
known types of neurons are described by the pair of
the differential equation:

To consider the rotating neuron, we specialise
to an embedding of the neuron world volume in
Minkowski space-time with metric [9];

Without background fluxes. Here, t is time, r is
the radius of the page of Dendrite and θ is the angle
of rotation. When neurons oscillate with frequency ω,
a rotating velocity emerges, and this velocity produces
an acceleration (a). We can write:

In this case, the relation between the world
volume coordinates of the rotating neuron (τ, σ) and
the coordinates of Minkowski space-time (t, r) are [9];

Figure 1: Similarity between the structure of a neuron and a BioBIon

The outline of the paper is as follows. In
section II, we will construct c in a Bio-Bion. In section
III, we will consider the dependency of Izhikevich
parameters on temperature and frequency. In section
IV, we will consider the origin of waves of death in the
Izhikevich model. In section V, we will discuss the

Where T is the temperature of the BIon and
T0 is the critical temperature. However, this relation is
questionable.
Based
on
this
relation,
the
superconductivity phenomena depend on the system
velocity!! You can move a system with special
velocities to reduce its temperature to the less than of
its critical temperature, and then the system shows
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superconductivity by itself!! It means that a physical
phenomenon (superconductivity) depends on the
system velocity, a result in direct conflict with the
relativity law claiming that the physical laws are
independent of the observer velocity. This relativistic
relation for temperature is not a true relation, and in
fact, the temperature’s relation depends on the
thermocouple apparatus used. A true thermocouple
rejects this definition of temperature (For example,
see [8], [10], [11]). Thus, to obtain a true relation
between temperature and acceleration, we use
concepts of BIon:

Previously, thermo-dynamical
have been obtained in [12]:

parameters

Above metrics correspond to thermal rotating
neurons. These metrics depend on the temperature
and rotating velocity of neurons. To obtain the
spectrum of the rotating neuron, we should obtain the
action. To this aim, we will use of the concept of BIon
model for in [7]. For flat space-time, the action of a
neuron is [9]:

M

using relation (8) in relation (7), we can obtain
an explicit form of temperature in an accelerating
neuron:

a

where gMN is the background metric, X (σ )’s
are scalar fields, N is number of exchanged photons
a
between Dendrite and axon, σ ’s are the neuron
coordinates, a, b = 0, 1, ..., 3 are world-volume indices
of rotating neuron and M, N = 0, 1, ..., 10 are neuron
dimensional spacetime indices. Also, G is the
nonlinear field [9], and A is the photon which
exchanges between Dendrite and axon. With the
metric of equation (11), the action (12) should be rewritten as:

Above equations show the explicit relation
between temperatures and acceleration in a neuron.
However, to obtain the relation between temperature
and rotating velocity, we should take a derivation of
the above equations, put (ω = ) and obtain the below
relation:

where T0 is the temperature of non-rotating
neuron and ω is the frequency. Also, ω0 is the upper
limit frequency of neurons. Substituting equation (10)
in equations (5), we obtain:

Using the method in ref [9], we can obtain the
Hamiltonian from equation (13) for neuron:
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By substituting equation (15) in equation (14),
we obtain:

where N is the number of terminals of
Dendrite and axon. Above equation shows that
Hamiltonian of an oscillating neuron depends on the
frequency
and
temperature.
By
increasing
temperature, more photons are exchanged between
neurons and energy of neurons increases. Also, by
increasing the number of exchanged photons,
frequency of system increases and Hamiltonian
grows. Also, the above Hamiltonian depends on
parameters of Izhikevich neuron model.

The dependency of Izhikevich Parameters
on Temperature and Frequency in BioBion
In this section, we will obtain the exact
dependency of parameters of Izhikevich neuron model
on temperature and frequency. To this aim, we extract
the wave equation from 10 equation (20):
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Above equation indicates that all parameters
of Izhikevich Neuron model could be produced in a
Bio-BIon. Also, the exact form of these parameters
and type of their dependency on frequency and
temperature could be determined in a Bio-BIon.
Figure 2 shows the Membrane potential of
Izhikevich Neuron model, which is produced in a BioBIon. This shape is very the same with results in [1],
[2]. Neuron acts 13 like a Bio-BIon and transmits
photons, Sodium and other charged particles which
carry information.

Figure 2: Membrane potential of Izhikevich Neuron model in a BioBIon

Signal of Death in Izhikevich Neuron Model
In this section, we will show that neurons can
join to each other and produce a stable system. In
these conditions, Hamiltonian of the system tends to a
constant number, and no information is transferred.
First, we rewrite equation (20) as:

Some of the neurons oscillate reverse to
some others and emit some photons with opposite
momentums. We can sum over Hamiltonians of all
neurons:

Above equation shows that Hamiltonian of the
neuronic system may be a constant number. In these
conditions, this system is strongly stable, and there

isn't any equation of state. This means that
information couldn’t be transformed and thus, the
system has been dead.

Birds Without Brain In Izhikevich Neuron
Model: Emergence Of Mind Out Of Brain
Until now, we have considered some
conditions that Hamiltonian of the total system tends
to one. To prevent this state, we can remove some
neurons of the system. For example, in a system
which includes brain and spinal cord, we can remove
neurons of the brain. As a result, equation (21) can be
re-written as:

Above equation shows that Hamiltonian of the
spinal cord depends on the Hamiltonian of the brain.
Thus, after cutting the brain, the spinal cord could do
some activities of brain-like minding.

Discussion
In this research, we have shown that neurons
in the Izhikevich Neuron model may join to each other,
and the total Hamiltonian of the system tends to a
constant number. For some exchanged waves,
transferring of information between neurons is
stopped, and the system of neuron acts as a dead
system. These waves are known as the waves of
death. Also, we have considered the 15 origins of
these waves and Izhikevich Neuron model in a BioBion system. This system was constructed from a
page of Dendrite, a page of axon’s terminals and a
tube of Schwann cells, axon and Myelin Sheath that
connects them. Evolutions of parameters of Izhikevich
Neuron model like membrane capacitance, resting
membrane potential and instantaneous threshold
potential depend on temperature and frequency of
Bio-Bion. Our calculations in Izhikevich Neuron model
show that before death, a signal is emerged in the
brain and suggest to all parts of bod to stop their
activities. If we remove this signal, other parts of the
body could continue to their activities. To show this in
experiments, we cut the brain of some birds suddenly
and observe that their other parts of bodies continue
to activity for a long time and we hope that control
their life for more times. Also, until now, scientists
believed that by cutting the brain, the mind is
disappeared. However, our calculations show that
Hamiltonian of the spinal cord depends on the
Hamiltonian of the brain. Thus, after cutting the brain,
the spinal cord could do some activities of brain-like
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minding. Also, our experiments show that birds
without a brain can determine the best way to escape
or passing barriers. This means that other neurons out
of the brain have also a role in imaging.
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