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Abstract

BACKGROUND: After levelling and alignment in skeletal Class Ill patients with upper anterior crowding, the
upper incisors usually have excessive proclination. In these cases, the upper incisors’ axial proclination need to
be reduced to improve esthetics.

CASE REPORT: This case report presents an invisible orthodontic treatment of a 24-year-old adult female patient
with skeletal Class Ill relationship, anterior crossbite, proclined upper incisors, and reduced incisor showing.
Patients denied extraction and interproximal reduction. With multi-slotted lingual brackets and straight archwires,
we applied lingual crown torque to upper anterior teeth to reduce axial proclination. The resulting uprighted
position of upper incisors led to increased incisor showing. A good smile and stable occlusion were obtained after
15 months of active treatment.

CONCLUSION: The use of lingual brackets to apply lingual crown torque helps to reduce axial proclination and
increasing upper incisor showing without interproximal reduction nor extraction in skeletal Class Il patients with
upper anterior crowding.
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Introduction

Since the first introduction of multilingual
bracket system by K. Fujita in 1979 [1], lingual
orthodontic treatment has become popular. Recent
advances in lingual orthodontics include the transition
from mushroom archwire to straight wire concept [2],
[3], the use of multi-slot lingual bracket [4], [5], the
application of self-ligating lingual brackets [6], [7], the
customised lingual bracket, and individual robot-
bending archwire [8]. The fifth generation of Dr Fujita's
lingual brackets was the first lingual bracket with the
multi-slot concept. Based on this concept, CLB lingual
brackets was developed to have the additional
advantages of the straight lingual archwire.

Skeletal Class Il patients have proclined
upper incisors due to the dentoalveolar compensation
to the skeletal discrepancies. In compensation Class
lll cases with crowding, after levelling the upper arch
with nonextraction approach, upper incisors usually
have increased proclination. Also, the vertical
maxillary deficiency accompanying with skeletal Class
[l may express as decreased upper incisor showing.
By uprighting the upper incisors, orthodontists can
increase the incisor display to create a better smile
arc. In this case report, the authors applied lingual
crown torque to upright the upper incisors, using
preadjusted lingual appliances with straight tandem
archwire mechanics.
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Case Report

Diagnosis and Treatment Plan

A 24-year-old female patient presented to the
author’s clinic with the request to correct anterior
crossbhite using an invisible appliance. She also
wanted to reduce upper incisor proclination and have
more incisor showing on a smile without neither tooth
extraction nor orthognathic surgery.

On clinical examination, she showed a
straight profile with normal nasolabial angle and
labiomental sulcus without facial asymmetry (Figure
1). On smile, she has reduced incisor showing with a
flat smile arc. Intraoral examination revealed a
crossbhite involving the upper right central and lateral
incisors, overerupted lower incisors and dental midline
deviation. She had a Class | molar and canine
relationship on the left, a mild Class Il canine and
Class | molar on the right.

Figure 1: 24-year-old female patient with anterior crossbite and mild
skeletal Class Il relationship before treatment. A) Extraoral profile
view; B) Extraoral straight view; C) Smile straight view; D) Maxillary
occlusal view; E) Mandibular occlusal view; F) Intraoral right lateral
view; G) Intraoral straight view; H) Intraoral left lateral view; 1)
Cephalometric radiograph; J) Panoramic radiograph

The panoramic radiograph revealed the
presence of all teeth, including the third molars. She
also had an impacted supernumerary tooth in the right
central incisor region. Cephalometric analysis (Table
1) showed a mild skeletal Class Il relationship (ANB =
—1.8°) with prognathic mandible (SNB = 85.5°) and
horizontal growth pattern (FMA = 16°). Both upper
and lower incisors were proclined labial (UL-SN =

124.1°and IMPA = 106.2°).

Table 1: Cephalometric Analysis

Pretreatment Post-treatment

SNA 83.7° 84.4°
SNB 85.5° 85.4°
ANB -1.8° -0.9°
FMA 16° 16.2°
U1-SN 124.1° 112.2°
Wit appraisal -0.9 mm -1.9 mm
IMPA 106.2° 104°
Interincisal Angle 107.9° 122.2°
L1-NB 5.6 mm 5.9 mm
U1 protrusion (U1-APo) 9.3 mm 8.7 mm
L1 protrusion (L1-APo) 6.4 mm 6.0 mm
Upper lip to E-line -2.2mm -1.4 mm
Lower lip to E-line 0.3 mm 0.7 mm

The treatment objectives were to eliminate the
anterior crossbite, level the curve of Spee, obtain
normal overjet and overbite, correct the dental
midlines, establish Class | molar and canine
relationship, upright and extrude the upper incisors to
reduce incisor proclination and increase incisor show.
The patient was explained about the need for surgical
removal of the supernumerary tooth but she denied
this invasive surgery and accepting the risk of root
resorption of adjacent teeth during orthodontic
treatment.

After correcting the anterior crossbite and
aligning the wupper teeth without extraction of
premolars, upper incisors flaring would be inevitable.
There were three possible treatment options to reduce
upper incisor proclination. The first option would be
the interproximal reduction and anterior teeth
retraction. The second option would involve third
molars extraction and the entire arch distalization. The
third option would be uprighting the upper incisors by
applying lingual crown torque. Because the patient
wanted neither tooth extraction nor tooth stripping,
she chose the third option.

Treatment progress

CLB lingual brackets were bond indirectly in
both arches using a thermoplastic splint. A large.012”
Ni-Ti continuous straight archwire was inserted in the
upper arch, and a medium wire of the same type was
inserted in the lower arch. Bite turbos were placed on
lower molars for allowing the upper right incisors to
move forward. In the next months, archwire size was
increased to .014” and .016” Ni-Ti. Bite turbos were
gradually grinded at each appointment. After four
months of levelling, the anterior crosshite was
eliminated but the inclination of upper right lateral
incisors had not been corrected, it's root was still in
the palatal side (Figure 2). Two months later, .018” x
.018” stainless steel archwires were inserted to both
gingival and occlusal slots in both arches. Labial
brackets were bonded to upper and lower molars to
control the molars. After another two months, .018” x
.025” stainless steel archwire was inserted to the
occlusal slots of upper incisor and canine brackets for
torque control.
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Figure 2: After four months of levelling with lingual appliances and
nickel-titanium archwires, the anterior crossbite was eliminated but
the upper right lateral incisors had excessive proclination; A)
Maxillary occlusal view; B) Mandibular occlusal view; C) Intraoral
right lateral view; D) Intraoral straight view; E) Intraoral left lateral
view

Two months later, the upper right lateral
incisor's torque was improved (Figure 3). At this time,
the upper incisors still had excessive proclination.

Figure 3: Progress after 10 months of treatments. The upper right
lateral incisor's torque was improved. Composite buttons were
bonded for using intermaxillary elastics; A) Maxillary occlusal view;
B. Mandibular occlusal view; C) Intraoral right lateral view; D)
Intraoral straight view; E) Intraoral left the lateral view

Both upper main archwire and anterior
segmental wire were applied 15° lingual crown torque
in the anterior teeth to further upright them. The main
archwire had detorque bends distal to the canine to
maintain the torque of buccal segments (Figure 4).

Figure 4: A) The main archwire has 15° lingual crown torque in the
anterior teeth; B) Zero torque of the main archwire in the buccal
segments

Steel ligature was used for full engagement of
the archwires to the bracket slot. Composite buttons
were bonded to lower canines and upper right canine
for Class lll elastic on the right side and anterior
diagonal elastic. After three months of applying lingual

crown torque, the upper incisors’ proclination was
improved (Figure 5). Intermaxillary elastics continued
to be used for midline correcting and settling the
occlusion.

Figure 5: After three months of inserting main archwire and anterior
segmental wire with — 15° torque toupper anterior brackets, the
upper incisors were uprighted; A) Maxillary occlusal view; B)
Mandibular occlusal view; C) Intraoral right lateral view; D) Intraoral
straight view; E. Intraoral left the lateral view

Treatment result

Class | canine and molar relationships were
established with normal overjet and overbite (Figure
6). The anterior crosshite was eliminated, dental
midlines of both arches were straightened, the curve
of Spee was levelled. The smile arc became more
curved, and the upper incisor show upon smile was
increased. The patient satisfied with the treatment
results.
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Figure 6: Patient after 14 months of treatment; A) Extraoral profile
view; B) Extraoral straight view; C) Smile straight view; D) Maxillary
occlusal view; E) Mandibular occlusal view; F) Intraoral right lateral
view; G) Intraoral straight view; H) Intraoral left lateral view; I)
Cephalometric radiograph; J) Panoramic radiograph

The panoramic radiograph showed proper
root parallelism with moderate root resorption on the
right central incisor. This resorption may be due to
root contact with the impacted supernumerary tooth
during orthodontic tooth movement, as explained with
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the patient before treatment. The cephalometric
analysis demonstrated the reduction in upper incisors’
proclination (Table 1). Cephalometric superimposed
revealed the upright and extrusion of upper incisors
and the intrusion and slightly lingual tipping of lower
incisors (Figure 7).

Figure 7: Superimposition of pre- and post-treatment cephalometric
tracings

The total active treatment period was 15
months. Following bracket removal, fixed retainers
were bonded on the lingual surface of teeth from right
first premolars to the left first premolars to keep the
alignment in both arches. Besides, removable
thermoforming retainers were made for both maxillary
and mandibular arch. The patient was instructed to
wear the removable retainers only at night. The
treatment result remained stable 1 year follow up (Fig
8).

Figure 8: Patients after 1 year of retention; A) Extraoral profile view;
B) Extraoral straight view; C) Smile straight view; D) Maxillary
occlusal view; E) Mandibular occlusal view; F) Intraoral right lateral
view; G) Intraoral straight view; H) Intraoral left the lateral view

The use of lingual brackets to apply lingual
crown torque helps to reduce axial proclination and
increasing upper incisor showing without neither
interproximal reduction nor extraction. The result is a

better esthetic improvement for skeletal Class Il
patients with upper anterior crowding.

Discussion

Since the first introduction of multilingual
bracket system by K. Fujita in 1979, there have been
many improvements to overcome the disadvantages
of lingual orthodontic treatment [2]. Two of them are
the transition from mushroom archwire to straight wire
concept [2], [3], and the use of multi-slot lingual
bracket [4], [5]. The application of straight lingual
archwire leads to the elimination of offset bends
between canines and premolars, and between
premolars and molars so that the technique becomes
simpler and the chair time may be reduced. Because
of the small inter bracket distance and bracket size, it
is hard to engage the archwire into bracket slots fully,
so controlling three-dimensional tooth movement in
lingual orthodontics become difficult. There is two
main slot design in lingual orthodontics: vertical and
horizontal slot. The vertical slot is efficient for in-and-
out and rotational control and the horizontal slot is
efficient for angulation (tip) control [5] (Figure 9). By
combining the advantages of two-slot design into one
bracket system, the multi-slot lingual brackets allow
inserting simultaneously to the archwire so that the
traditional complex double overtie method may be
eliminated. However, the tooth movement is still well
controlled.

Figure 9: Because it is difficult to engage the archwire into bracket
slots fully, the horizontal slots can't control in-out and rotation well
A), and the vertical slots find difficultly in controlling tip B)

In this case, report, applying lingual crown
torque to upper incisors helped to limit incisor
proclination after decrowding, as many Asians prefer
uprighted incisors to proclined incisors [9]. In labial
orthodontics, some authors advocate using the low-
torque bracket for upper anteriors to upright maxillary
incisors in non-extraction cases, such as Dr Pitts, he
inverted upper incisor brackets to have negative
torque value [10]. Another advantage of uprighting
upper incisors, in this case, was more upper incisor
extrusion to increase incisor show and create a more
harmonious smile arc. This effect increases in lingual
orthodontic  treatment because vertical tooth
movement is greater with a lingual bracket than with a
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labial bracket when applying torque to bracket slot
[11].

Informed Consent

Informed consent was obtained from the
patient included in the study
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Abstract

BACKGROUND: Pediatric supracondylar humerus fracture (SHF) is a complicated injury which can result in
severe sequela. Nowadays, closed reduction and percutaneous pinning (CRPP) is the most popular treatment.

AIM: This study had two aims (1) checking the result of treating pediatric SHF patients without neurovascular
injury by CRPP under image intensifier, and (2) analysing neurovascular complications of CRPP in treating these
patients.

METHODS: We conducted a research on 42 patients from February 2018 to March 2019. The age of patients
ranged from 3 to 11 years old, with a mean of 5. There was a male predominance with a male / female ratio of
3/1. The average duration of the procedure was 46 minutes, and there was no failed case.

RESULTS: Result evaluation based on Flynn criteria (1974): 85.74 % excellent, 9.5% good, 2.38% fair, and
2.38% poor. There was 1 patient how got ulnar nerve injury complication after medial-lateral crossed pinning,
making up 2.38% of all cases. This case was a late admission — 3 days after being injured — and the elbow was
badly swollen, so locating the medial condyle for pin placement was very problematic, this the ulnar nerve could
be damaged during K-wire pinning. The K-wires are removed after 4 weeks.

CONCLUSION: CRPP under image intensifier in treating pediatric supracondylar humerus fracture is an effective
treatment and with good treatment result.

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

Introduction

SHF account for 60 percent of all elbow fractures in
kids with a maximum incidence between 4 and 7 years of
age [1]. The fracture typically happens to owe to a falling
out of an elbow joint hyperextension of an extended side.
These fractures were previously handled with casting or
traction in the closed decrease [2]. The method, however,
has usually been abandoned due to problems in keeping
appropriate alignment and circulation with the limb at the same
time, especially with displaced bones (type Il and Ill Gartland).
The present technique for treating displaces fractures is closed
decrease with percutaneous pin stabilisation, allowing casting
in larger elbow extension [3], [4], [5], [6], [7]-

Two significant complications connected with this

fracture’s percutaneous pinning are iatrogenic ulnar nerve
injury and decrease loss, cubitus varus / valgus growth or
deformity of hyperextension.

There continues a discussion about the ideal pin
setup that gives sufficient stability of the fracture to
preserve reductions in bondage and to minimise the risk
of neurovascular damage. One popular technique of
fixation is the cross-pin configuration, where on the pin is
placed at the lateral epicondyle and the other at the
medial epicondyle. Although this setup has been linked
with adequate reproducible stabilisation of the fracture,
there is a danger of complications such as ulnar nerve
and brachial artery injury when the medial pin is inserted,
or periprosthetic infection which will result in the severe
sequel. Therefore, the research aimed to assess the
outcome of the treatment of patients with pediatric
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supracondylar humerus fracture without neurovascular
complications of this method on them.

Methods

From February 2018 to March 2019, 42 cases of
SHF were performed in our department. Twenty-seven
cases were found to be Gartland type Il fracture [8] (with
a completely displaced extension fracture type).
Demographic, examination, radiological data were
recorded from medical documents. Also, the patients
were called back for history and physical examination in a
special follow-up assessment clinic. All final assessments
were performed by one of the authors.

During this review, we also noted the delayed
time to admission and whether the patient and been
treated elsewhere before being admitted to our centre.
The timing of the operative procedure, the preoperative
neurovascular status of the forearm and the hand, the
anaesthetic time, other associated injuries, and the
postoperative morbidity were all documented [9].

The instances have been handled by CRPP
used image intensifier at the earliest possible time (Figure
1).

Figure 1: Xray of a 7-year-old boy with supracondylar of the right humerus
fracture grade IV (Garland classification); A) Pre-op; B) and C) Post-op
Xray of the same patient under image intensifier

Open reduction and pinning were to be
performed if the closed reduction and pining failed. For
closed pining, a modified technique was performed. A
particularly contracted small arm table was used rather
than the Bracket inverted in the U form of Flynn, which we
found difficult to use with the image intensifier. Using the
special armboard, the arm was the table is solved using
bandaging, and the patient lay in the seated position with
the abducted arm 90°. The arm could be imaged easily in

both the AP and lateral views.

During the reduction, the bandage was intended
to immobilise the top armed forces, ameliorate them and
to allergic, he reduced fracture when the pins were
inserted. Our study applied the cross pining technique
with one Kirschner wire inserted medially and another
laterally the primary benefit of the crossed pin is greater
stability, which prevents secondary displacement and
malunion [10].

All pins were twisted beyond the skin at the
correct angles and protected by a lengthy cast arm. In the
outpatient clinic at the end of the 4™ week, the cast and
the pins were removed without anaesthesia depending on
the radiological assessment. Mobilisation exercise was
performed under the supervision of a physiotherapist for
children > 4 years old until the elbow regained = 85% of
the normal range of maotion.

Results

Age and Sex Distribution

Among the 42 cases with
SHF, the proportion between male and femalewas 3: 1
(Figure 2). The peak incidence of the fracture in this study
was at the age of 6, with a gradual and significant
decrease to the age of 10 and after.

Male to female ratio in 42 patients

u Male

u Femalke

Figure 2: Gender ratio

The peak incidence of the fracture in this study
was at the age of 6, with a gradual and significant
decrease to the age of 10 and after (Figure 3).

Figure 3: Age distribution of 42 patients

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4194-4198.
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Side of fracture

Twenty-five patients had a fracture of the
dominant right side, and 17 involved the nondominant left
side (ratio 1: 0,68) (Figure 4).

doamimant

Nondominan

Figure 4: Side of fracture

Time of presentation

Most of the patients submitted on the injury day.
However, 16.7% sought hospital treatment after a delay of
> 24 h. For those cases that presented late, many had
initially sought various forms of traditional medicine
treatment (Table 1).

Table 1: Time of presentation

1 case got prosthetic osteomyelitis and one iatrogenic
ulnar nerve palsy with cross pinning. The one with ulnar
nerve palsy fully recovered after 8 months while the one
with osteomyelitis had to be re-operated once more and
then got elbow stiffness. 5% of patients were operated
within 24 hours of receipt and 93% were operated within
the first 48 hours. The mean anaesthesia time required for
the closed reduction and pinning procedure was 46 min.
The length of stay in hospital ranged between 1 and 5
days (mean 2 days).

Final Assessment

Of the 39 cases with CRPP and complete
subsection assessment, 3 cases (7.7%) had > 10 degrees
of deficit in the elbow movement spectrum.

None had a loss of motion of more than 20°. Two
(5.1%) had varus deformity > 10° compared to the normal
side. None had varus deformity > 20°. The Flynn criteria
were used to assess the results of treatment [11].
Excellent to good results (loss in carrying angle and elbow
motion of < 10 degrees) were achieved in 82% (Table 4).

Table 4: Flynn’s criteria for the outcome of supracondylar fracture of
the humerus in children

Functional factor
loss of movement (°)

The factor of cosmetics:

Evaluation angle of transport (°)

Time of presentation Patient

<24h 35 (83.3%)
>24h 7(16.7%)

Associated Injuries

Two patients (4.7%) had ipsilateral fractures.
They were fractures of the distal radius. At the moment of
presentation, there was no case of related neurological
injury. 2 people had radial pulse absent at presentation.
Still, the clinical assessments were normal so there was
no exploration of the radial artery performed, and the
pulse fully recovered 12 hours after the operation (Table
2).

Table 2: Associated injuries

Excellent 38 40
0°-5° 90.5% 95.2%
Good 3 1
6°—10° 7.1% 2.4%
Fair 0 1
11°-15° 24%
Poor 1 0
>15° 2.4%

42 42

Total

100% 100%

Associated injuries Patient

Distal radius Fx 2

Pulseless radial artery 2

Total 4
Treatment

All the 42 types Il or Ill patients received primary
CRPP. Thirty-nine patients were available for a complete
detailed assessment with a follow-up period ranging from
2 to 12 months (average 7.3 months) (Table 3).

Table 3: Periods of follow-up

Time follow-up Patient

2to 12 months 39
Non-information 3
Total 42

Cross pinning was used in all cases. Smooth
Kirschner wire of 1.6 mm diameter was used. There was

According to parental evaluation, 90%
considered their children to have good elbow movement;
all of them regarded the function as good, and no patient
had any pain at the elbow joint.

We subjected various parameters to statistical
analysis for correlation. The only positive correlation was
the deviation of carrying angle between the injured and
normal side and the difference in Baumann’s angles
measured on radiographs taken during surgery and on
the day of the final assessment, which well correlated
(Pearson’s reference coefficient of 0.4920 and p < 0.001).

Discussion

Displaced SHF in children is difficult to treat. As a
result, various modes of treatment had been advocated in
the past. Simple plaster immobilisation no longer seems
acceptable. The problem that the orthopaedic surgeon
has to face in choosing this mode of treatment is obvious.
To firmly immobilise the reduced fracture, the elbow must
be hyper-flexed, which in turn might predispose to
vascular compromise as ischemical contracture of
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Volkmann. Skin traction or skeletal traction is generally
unaccepted because of the long hospital stay and the
difficulties in monitoring the fracture alignment [12].

ORIF requires surgical dissection in an already
swollen elbow, which might be hazardous. Also, the open
reduction has been associated with a greater residual
rigidity in the elbow joint and a substantial varus deformity
proportion [13].

Fowles and Kassab [14] and Flynn et al., [11],
were known for their pioneering work on CRPP. Our
research further supports the fact that a good outcome
can be obtained with this method of treatment. It was
shown in this study that 95.24% of cases had Excellent to
good result using Flynn’s original criteria of assessment
[11] with 7.3 months of average tracking [15]. None had
varus deformity > 20°. Particularly notable was the
achievement of the elbow joint movement. Only 7.7% of
cases had stiffness > 10%. In comparison with several
published series of CRPP, the overall excellent to good
results in this series is equal to the average of 90-95% [2],
[11], [13], [16].

The overall open reduction rate in our study was
2.38% (1 case). That case was an 11-year-old male
patient with a bodyweight of 55 kg and Gartland type IlI
fracture. The muscle tone of the arm was high even under
general anaesthesia, therefore, closed reduction failed
and we had to shift to open procedure. The cross-pinning
method was applied in every case. In 4 cases, one more
lateral smooth Kirschner wires were used with satisfactory
results. The operating time was also decreased
significantly in our study.

We found that the adoption of the modified
supine positioning of the patient greatly improved many
intraoperative population, reduction, and imaging. The
primary goals were achieving good initial reduction and
good Kirschner wire placement.

In correlating the results of treatment with various
parameters, we found no correlation with age, sex, time of
presentation, or side of the fracture. The only important
correlation was Baumann angle difference before and
instantly after decrease was considerably associated with
follow-up angles and axial defect (p < 0.001). Thus, it
would be reasonable to recommend taking a proper
radiograph immediately after reduction, measuring
Baumann’s angle accurately and comparing the results
with the normal side. By fixing the reduced fracture in < 5°
of deviation from the normal Baumann’s angle, the results
could be further improved. This was the advance of
procedure performed under the intensified image.

The lack of the pulse was no sign that the artery
had been investigated. The clinical assessment of the
distal circulation was more important. After effective, fast
fracture decrease and fixation, the two instances with no
radial pulse had constant healthy distal circulation without
residual complications. This is in agreement with the
findings of Shaw’s series [17].

There was 1 (2.38%) nerve palsies detected post
operation which had a complete recovery after 8 months.

Like many other investigators, we recommend adopting a
more conservative approach to associated nerve palsies.
We referred this patient to the rehabilitation department
with neurological agents prescribed. Ipsilateral fractures
were not uncommon [18], [19].

About 4.7% of our cases had such fractures,
mostly of the distal radius. They should be reduced and
internally fixed appropriately.

From this series we can conclude that cross
percutaneous pinning after meticulously closed reduction
under good radiographic imaging and anaesthesia is a
reliable and secure method for the treatment of type II, llI
completely displaces SHF in children.

Ethical approval

This study is approved by Saint Paul hospital.
The date is a meticulous, sufficient collection, accurate
analysis, scientific, confidence.

Informed consent

The consent and commitment were signed by the
patients in the Study.
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Abstract

BACKGROUND: Rotator cuff tear (RCT) is a common injury of the shoulder, especially middle-aged people.
Nonoperative treatment, cortisone injections are only effective at an early stage. Open surgery causes
postoperative atrophy of the deltoid muscle, so results are limited. Arthroscopic rotator cuff repair surgery has
been performed in Vietnam for about ten years, with many advantages such as the ability to accurately assess the
lesions and less invasive procedure. In order to have a clearer view, we performed a mid-term assessment of the
effectiveness of this surgery.

AIM: Evaluate results over 2 years of patients with rotator cuff tears treated with arthroscopic surgery and their
quality of life.

METHOD: A group of 30 patients were diagnosed with RCT and surgery by arthroscopy to treat at Hanoi Medical
University Hospital and Saint Paul Hospital between Jun 2015 and April 2017. The results of the surgeries were
assessed by the degree of pain, muscle power, motion of the shoulder joint according to UCLA shoulder score.
Evaluate the quality of life through the Rotator Cuff-Quality of Life (RC-QoL) index.

RESULTS: The average age was 60.7 years. Female / male ratio was 1.3. Thirty-six months *+ 6.41 was the
average follow-up time (min 27 — max 50 months). The shoulder function is recorded according to UCLA has an
average score of 30.9, therein good and excellent result were 90 %. The mean RC-QoL index was 91.5%.

CONCLUSION: Treatment of RCT by arthroscopic surgery that has been evaluated for a minimum of 2 years

follow-up showed good results and high quality of patient’s life.

Introduction

Rotator cuff (RC) is a muscle-tendon group
that attaches to the head of the humerus, includes 4
muscles (in order from anterior to posterior) which are
the supraspinatus, subscapularis, infraspinatus and
teres minor. Rotator cuff tear (RCT) is a common
injury of the shoulder [1], especially middle-aged
people. The characteristic of a rotator cuff tear injury
is that once it is torn, it cannot heal by itself, so if the
suture is not performed, the progression of the torn
tendon will be more and more widespread so that it
cannot be stitched recover again [2]. The final
consequence is that the head of the humerus will be
migrated superiorly lead to limit shoulder movement

and degeneration [3].

Arthroscopic rotator cuff repair surgery has
been performed in Vietham for a decade; it has many
advantages such as the ability to accurately assess
the lesions and minimally invasive procedure, so it
facilitates patients to recover after surgery earlier [4],
[5]. Previously, the authors had performed open
surgery to treat rotator cuff tear, but it caused
postoperative atrophy of the deltoid muscle, so the
results were still limited [6]. Nonoperative measures
such as rest, physical therapy, NSAIDs [7] or
cortisone injections are only effective at an early stage
[8]. Thus, with the current surgery trend, the gold
standard for RCT treatment is arthroscopic surgery

[9].

In  Vietnam, there has not been any
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assessment focusing on the mid-term outcomes of
arthroscopic surgery for the treatment of RCT.
Therefore, for a clearer view of the effectiveness of
this surgery in Vietham, we chose the time to assess
the outcomes is at least 2 years after surgery,
especially considering the quality of patient’s life.

Materials and Method

Research method

A retrospective descriptive study.

Inclusion criteria

Thirty patients were diagnosed with RCT
from partial-thickness tear grade 3 (Ellman’s
classification) to large tear (De Orio and Cofiled
classification) and surgery by arthroscopy to treat at
Hanoi Medical University Hospital and Saint Paul
Hospital between Jun 2015 and April 2017.

Patients with complete records of research
content and re-examination after at minimum 2-years
of surgery.

Exclusion criteria

Massive and irreparable RCTs. RCTs but no
tendon suture indication, just debridement of the
lesion, acromioplasty. Patients lost follow-up and did
not re-examination after at minimum 2-years of
surgery.

Operative technique

We placed the patient in the “Beach Chair”
position. Probing the shoulder joint through a posterior
portal, the corresponding point between the
infraspinatus and teres minor. Then we opened the
lateral portal to view into subacromial space and
anterior-lateral portal for working. Performed debride
of the lesion, acromioplasty (especially at one — third
anterior-lateral position of acromion), identify rotator
cuff tear.

Refreshing the tendons tear, release and
mobilise the tendons, prepare footprint. RCTs were
repaired by single-row suture anchor technique.

Place a hemovac drain into the shoulder joint,
after that patient was worn the sling with a small pillow
to abductor 20 degrees of their shoulder and keep it
up to 4 weeks. All patients after surgery are
rehabilitated at the same facility with a team of experts
agreed on the viewpoint and practice method.

Evaluation

Patients were invited to re-examination, then
they were assessed according to the UCLA score and
RC-QoL index [10].

Statistic

Data were processed by SPSS 20.0 software.
Comparing the average values of the groups, we used
the Student’'s t-test. A significant difference was
defined as p < 0.05.

Result

The mean age of 30 patients in the study
group was 60.7 years old (36-79). In which, the age
group over 65 accounts for the highest rate, 46.66%.
Female: male ratio is 1.3:1. The average follow-up
time is 36 months + 6.41 months (min 27 — max 50
months). Tearing partial-thickness RC tendon is 4
cases, accounted for 13.33%. Tearing full-thickness
RC tendon is 26 cases (86.66%), among all sizes of
total tear, medium-sized tears prevail 11/ 26 or 42%.

All  of the patients had subacromial
impingement syndrome, and they all proceed an
acromioplasty, the tendon tears were repaired by
single-row suture anchor technique (Figure 1). No
patients with trauma to the shoulder had surgery lead
to re-tear.

Figure 1: Single-row technique

The mean UCLA score is 30.9 (range 23-35),
therein good and excellent result is 90 %. Particularly
for pain assessment, the rate of painless patients was
86.66%; the remaining 13.33% were occasional and
slight pain. The rate of patients satisfied with the
current situation is 29 / 30 patients (96.66%).

The mean RC-QoL index at the final of the
study was 91.5% = 5.6 (78.33 — 99.1%). The rate of
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patients returning to previous work is 100%.

Comparing the correlation of UCLA and RC-
QoL average score with the characteristics of study
subjects such as gender, age, trauma factor or
between sizes of complete tear were the surgical
results did not depend on the above factors. The p-
value in these tests was all > 0.05. Details are
recorded according to Table 1.

Table 1: Correlation of UCLA and RC-QolL average score with
the characteristics of study subjects

RC — QoL

Characteristics Patients (n) UCLA score P (UCLA) index P (RC - QolL)
Gender

Male 13 30.69 + 3.83 91.62 £ 5.46

Female 17 31.06 +2.83 0.76 91.45+5.87 0.93
Age

<55 8 31.88 +3.64 92.07+7.23

55-65 8 31.13+£3.37 92.41 +4.80

265 14 30214304 058  go70:530 0762
Trauma factor

Yes 12 30.42 +3.96 91.33 £5.30

No 18 31.22+2.75 0.51 91.65+5.94 0.879
Sizes of total tear

Small 6 31.0+4.33 92.29 + 6.04

Medium 11 31.36 +2.58 92.23+4.2

Large 9 2878+347 %17 g7371:546 086

However, the correlation of both UCLA and
RC-QoL mean between the partial-tear group and the
total-tear group found a statistically significant
difference. The p-value of the two tests was all > 0.05
(table2). In other words, the type of tear is the impact
factor on the outcome of shoulder function after
surgery. This means that the quality of a patient’s life
with partial-thickness tear has significantly better
postoperative results than the group with a full-
thickness tear.

Table 2: Correlation of UCLA and RC-QolL average score with
the type of tear

Characteristics Patients (n) UCLA score P (UCLA) RC - QoL index P (RC-QoL)

Type of tear
Partial-thickness 4 34.25+£0.95 97.75+0.83
Full-thickness 26 30.38+3.17  0.024 90.56 + 5.40 0.00

At the last re-examination, none of the
patients had delta muscle atrophy, no patients had
numbness of the shoulder injury, no cases of shoulder
stiffness, but there was a common point in patients
with large tear is limited hand movements behind the
back.

Discussion

The mean age in this study was 60.7 years,
with most of the participants were in the over 65
groups. This observation was in line with the
etiologies in which the intrinsic causes are the tendon
degeneration due to reduced vascularisation, thinning
of the collagen fibres while the extrinsic causes are
subacromial impingement syndrome and microtrauma
[3]. Besides, 17 patients had rotator cuff tear without
the history of trauma; they suffered from progressive

shoulder pain in many years. Only 13 patients had a
traumatic factor, but some of them are even minor
trauma. As a result, trauma is a positive factor which
helps deteriorate the existing rotator cuff degeneration
or tear. Therefore, age is a bad prognosis factor to
heal of RC tendon. This idea is also supported by
several authors [11], [12]. However, this is not the only
factor involves the outcome of shoulder joint function
because, when comparing the scores of UCLA and
RC-QoL between the under 55 group, 55 to 65 group
and over 65 groups, there was no statistical
significance. The mean satisfaction reached 96.66%
because the elderly subjects only need the shoulder
joint to perform basic daily activities. Additionally, the
traumatic factor does not influence the final result of
the surgery.

The average UCLA score for the whole group
is 30.9, which belongs to the group with good results;
this result is similar to some domestic studies [13].
When compared with the results of other international
authors such as Marrero [14] who showed the
average UCLA score of 31.8 (33 patients, regardless
of tear size) or Castagna [15] with the score of 30.8
(29 patients, with minimum 24 months follow-up), one
thing must be pointed out that the above results were
the scores of the affected shoulder joint. However,
when examining the unaffected shoulder joint with
both scales, the maximum score could not be
reached. The reason is the rotator cuff of the
unaffected shoulder is also degenerative and starts to
hurt. Many patients even complained that the
unaffected shoulder is more painful than the operated
shoulder. The pain reduction or pain elimination is the
main factor determining the quality of life of the patient
(this assertion is also postulated by many authors,
typically Arrigoni [16]), which is consistent with the
average RC-QoL score in this study of 91.5%. Some
patients have forgotten which side has been operated
until being called for follow-up.

The mean score of both UCLA and RC-QoL
between the partial-thickness tear group and the full-
thickness tear group found a statistically significant
difference. Thus, the type of tear is the prognostic
factor affecting the outcome of shoulder joint function.
Some studies by Park [17] or Marrero [14] do not
support this view, saying that the results of these two
groups were equal. Perhaps, there is no
randomisation in term of quantity, age and gender in
these 2 groups in our study. More studies with larger
sample sizes are needed to assess this judgment
accurately. However, in the total tear type, all authors
agreed that the grade 2 rotator cuff is the most
common. Haviv [18] conducted a study on 607
patients and found that small and medium tear
accounted for 69%; this proportion in our study was
65.38% (17/26). This study has the limitation that
does not evaluate the time before surgery, the early
results after surgery but focusing on assessing at
least the minimum 2 years, so it is not possible to
compare the level of improvement before and after the
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surgery, or whether good results are maintained up to
mid-term.

We used the Beach-chair position to surgery
for all patients in our research. This position has the
advantage of not needing to use a commercially
available arm supporter like a lateral decubitus
position, and importantly it objectively assesses the
extent of subacromial impingement and easily
identifies whether the subacromial space after
acromioplasty has been suitable. We selected a
single-row suturing method for all groups of patients in
this study with the reason that although there have
been a lot of investigations arguing about different
suturing techniques, in the long-term study of
Spennacchio [19], no difference in clinical results
between single-row suture anchor technique and
double-row. Also, a systematic review [20] concluded
that there was no statistically significant difference in
the shoulder joint function different suturing
techniques. Moreover, this option is suitable for the
financial conditions of many patients in Vietnam and
still delivers acceptable outcomes.

Following the analysis results of this research,
we recommend that if the patient has been diagnosed
with rotator cuff tear (even if they are older patient)
and nonoperative measures do not improve; it does
not need to wait for sufficient time, number of
treatment sessions that should proactively conduct
surgery early (when still in the partial-tear grade) to
solve the current symptoms, causes, reduce and
overcome the consequences of rotator cuff tear injury.

In conclusion, through research 30 patients
who have undergone arthroscopic repair of RCTs, can
be determined that in addition to the advantages such
as small incision the advantages of small incision,
minimally invasive, accurately assess the lesions,
after over 2 years (the average evaluation time was
36 months) arthroscopic surgery to repair RC tendon
give good results of shoulder function and high quality
of patient life. Patients satisfaction reached 96.66%.

Ethical Approval

The medical ethics committee of Hanoi
Medical University agreed to approve this study in
Decision No. 4235.

Informed consent

The consent and commitment were signed by
the patients in this research.
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Introduction

METHODS: This is a descriptive statistic study. We reviewed the DSA of 348 patients, who had a PA
embolisation to reduce the benign prostatic hyperplasia (BPH) symptoms at Radiology Department of Bach Mai
Hospital from Oct — 2014 to Oct — 2018.

RESULTS: PA was found at 660 pelvic halves, of which 30 pelvic halves (4.5%) had two PAs, 630 pelvic halves
had one PA. In terms of the origin of PA, in total 690 PAs, the percentage of type 1, 2, 3, 4 and 5 was
successively 33.9%, 13.9%, 18.3%, 23.9% and 10.4%, respectively. Atherosclerosis of PA observed in 20.9%.
The ‘corkscrew’ pattern was found in 30.4%. The average diameter of PA was 1.5 + 0.34mm. The anastomosis of
PA with surrounding arteries was common. PA may supply rectum (6.1%), seminal vesical (9.6%), bladder
(5.2%), contralateral prostatic parenchyma (13.0%), surrounding soft-tissues (3.5%).

CONCLUSION: The common trunk with SVA superior vesical artery was the most common origin of PA.
Anastomoses of PA with surrounding tissues were complex.

male cadaveric studies, many researchers agreed that
the origin of PA is very diverse and inconstant. Some
authors also revealed cases of 2 or even 3 PAs in the

Benign prostatic hyperplasia (BPH) is a
common disease in older men; it can cause lower
urinary tract symptoms (LUTS). Prostatic artery
embolisation (PAE) for BPH is a new mini-invasive
treatment in Vietham as well as in the world. It has
demonstrated the therapeutic effect and safety in
improving the symptoms of LUTS, reducing the
prostatic volume [1], [2], [3], [4]. The key to the
success of this method is to understand the anatomy
of the prostatic artery. However, the anatomy of PA is
very variable in number and the position of origin. In

same pelvic side [5-7]. Recent studies on the anatomy
of PA on DSA had similar results. A single PA in each
pelvic side was found in the majority of cases, a
double vascularisation was rare [8], [9], [10]. The most
common origin of PA is the branches of the anterior
division of internal iliac artery (llA) like an internal
pudendal artery, common trunk with the superior
vesical artery (SVA), obturator artery. The proportion
of PA originating from the middle rectal artery, the
accessory obturator artery, the gluteal artery, the
accessory pudendal artery is rare. Carnevale was the
first author to classify prostatic arteries by origin of
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PA, which is relatively easy to apply [8]. According to
this classification, the prostatic arteries divide into 5
different groups (Table 1).

Table 1: Classification of PA by FC Carnevale et al., [8]

Type 1 2 3 4 5

Origin of Common trunk The anterior Obturator Internal Less

PA with SVA division of llA, artery pudendal common
inferior to SVA artery origins

Also, PA has complex anastomosis with
surrounding organs such as penis, rectum, seminal
vesicle, and bladder [11]. Therefore, the risk of
necrosis of surrounding organs during PAE is not
negligible. Several researchers revealed the role of
CBCT software in the PAE procedure [9], [12].
Currently, in Vietnam, Bach Mai hospital is the first
place to apply this technique to treat BPH. However,
to our knowledge, no study in Vietnam has been
conducted to evaluate the anatomy of PA on the DSA.
Therefore, the purpose of the present study isto (1)
classify the prostatic arteries in Vietnamese by origin
according to the classification of FC. Carnevale et al.,
and (2) describe other anatomical features of the
prostatic artery, including anastomoses to adjacent
arteries, number, shape, and diameter.

Material and Methods

Patient selection

This retrospective study was approved by the
Department of Radiology, Bach Mai Hospital between
10/2014 and 10/2018.

Inclusion criteria

1. Moderate to severe symptoms: IPSS
index > 19 and the quality of life (QoL) > 3.
2. PSA index £ 4 ng/ml or PSA < 10

ng/ml (the ratio free PSA/total PSA = 0.20, PSA
density < 0.15).

3. No response to 6-month medical treatment.

4, The patient does not want surgery,
accepting complications that may occur during the
intervention.

5. Complete medical records

6.Successfully unilateral or bilateral PA

catheterisation.

Exclusion criteria
1. Prostatic cancer.

2. Urethral stenosis, narrowing of the bladder
neck, large diverticula, and large stones.

3. General contraindications of angiography:
serious infection, and liver failure, severe renal failure
etc.

4. Active urinary infection.

5. Do not have enough medical records.

Imaging modalities

We used Philips single-plane fluoroscopy
(AluraHD) with Road-mapping and Cone-beam
computed tomography software (CBCT). In this study,
we only applied CBCT software in the following cases:
suspect anastomosis of PA with surrounding organs,
suspect whether or not the investigated artery
supplies the prostate.

Technical process

1. Put a bladder catheter with contrast product
into a Foley balloon before performing the vascular
procedure.

2. Angiogram of the internal iliac artery was
performed with the ipsilateral oblique projection of 35-
45 degrees and caudal-cranial angulation of 10
degrees.

3. Selective DSA of PA was used to measure
the diameter of PA.

4. Injection of 1ml nitroglycerin 10% into PA
was employed to evaluate better the anastomosis of
PA.

5. Angiogram of PA was repeated to evaluate
the anastomosis of PA.

6. In cases of suspected anastomosis of PA
with surrounding organs, uncertain
whether or not the investigated artery supplies the
prostate, a CBCT was performed.

Statistical analysis

All data are statistically processed and
computerised under the SPSS program (version
16.0). Descriptive statistics with variables on
anatomical characteristics of the prostate artery.

Results

In the study period, 348 PAE procedures
performed at Department of Radiology, Bach Mai
hospital were included, the mean age of patients was
69.6 years, mean Qmax was 6.8 ml/s, and mean
prostatic volume was 61.6 gram. In 348 these
patients, 21 patients had an only unilateral selection of

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4204-4208.

4205



Basic and Clinical Medical Researches in Vietnam

prostatic artery due to occlusive atherosclerosis.
Other 327 patients were treated with bilateral PAE. A
total of 675 pelvic sides were studied.

In 675 pelvic sides, double vascularisation
was found in 15 cases, a single PA in 660 pelvic
sides. So, the number of PA in our study was 690,
with the average diameter of PA was 1.5 £ 0.35 mm
(from 0.7 to 2.6 mm).

The most common origin of PA was the trunk
with the SVA (33.9%), followed by internal pudendal
artery (23.5%), and obturator artery (18.3%). The
proportion of PA originating from the anterior division
of IIA and other positions was 10.4% and 13.9%,
respectively (Table 2).

Table 2: Classification of PA

Type 1 2 3 4 5 Total
N 234 72 126 162 96 690
Incidence (%) 33.9 10.4 18.3 235 13.9 100

An identifying feature of PA on DSA is the
corkscrew pattern. However, in this study, the typical
feature of PA was found in only 30.4% (Table 3).

Table 3: Incidence of “corkscrew pattern” of PA

Shape  Presence of the corkscrew pattern Absence of the corkscrew pattern  Total
N 210 480 690
% 30.4 69.6 100

Atherosclerosis of PA can also be observed
by DSA. Atherosclerosis is defined as a defect of
contrast in the artery. In our study, atherosclerosis
was seen in 20.9% of cases (Table 4).

Table 4: Incidence of the atherosclerosis of PA

Atherosclerosis Presence Absence Total
N 144 546 690
% 20.9 79.1 100

The most common anastomosis was seen
with the opposite PA (13%). The remaining types of
anastomosis had lower rates like with seminal vesicle
(9.6%), penis (8.7%), rectum (6.1%), bladder (4.3%),
and soft tissue (3.5%) (Table 5).

Table 5: Anastomosis between PA and surrounding arteries

Anastomos  Bladder Seminal Penis Rectum Softtissue Contralateral prostate
is vesicle tissue
.
N 30 66 60 42 24 90
% 4.3 9.6 8.7 6.1 35 13

Discussion

Regarding the origin of prostatic arteries,
based on the classification of FC. Carnevale, in this
study, the most popular origin of the PA was the
common trunk with SVA (33.9%), followed by internal
pudendal artery (23.5%). This result is similar to the

study of FC. Carnevale and T. Bilhimet al., [8], [10].
According to a study by Wang et al.,, the most
common origin of PA was also common trunk with
SVA (37.1%) but followed by the anterior pelvic artery
branch (31.1%), then the internal pudendal artery
(24.2%) [9].

A B

Figure 1: Prostatic arterial type 1 (A) and type 2 (B)

The less common origins of the PA were the middle
rectal artery, the accessory obturator artery, the
gluteal artery, and the accessory pudendal artery.
However, in this study, the incidence of these PA
types was relatively high (13.9%). There were 2 cases
in which PA was originated from the accessory
obturator artery-a branch of the external iliac artery
(1.7%). According to T. Bilhim et al., the ratio of PA
originated from the external iliac artery was 1.8% [13].
Thus, in the case of absence of PA on internal iliac
artery angiogram, catheterisation of the external iliac
artery is necessary to find PA from the accessory
obturator artery.

a4 < W ) I @ g

Figure 2: PA type 5, originating from the accessory obturator artery

Regarding the number of independent PA,
there was one PA in 95.5% of pelvic sides and two
independent PAs in the other 4.5%, for a total of 115
PA. This result was similar to the study done by Wang
and FC Carnevale et al., [8], [9]. However, according
to T. Bilhim, the incidence of two independent
ipsilateral PA was very high (43%) [10]. Mean
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diameter of PA was 1.5 mm. Therefore, the types of
micro-catheters used must also be small in size. We
always used microcatheter types with diameter < 2F
(equivalent to 0.67 mm).

The presence of the corkscrew pattern was
found in 30.4%. It is unlike the uterine artery, which
always has the corkscrew pattern on DSA imaging.
This result was similar to the study of T. Bilhim [10].
Although less common, however, the presence of the
corkscrew pattern can be considered as a suggestion
of PA on DSA. Another difficulty in the embolisation of
PA is atherosclerosis. Atherosclerosis was found in
20.9% of PA, most commonly in the proximal course
of PA.

About anastomoses of PA, we saw them in
21% of cases. This result was similar to the study of
Wang (22.6%). However, that rate was lower than
those in studies done by T. Bilhim and JM. Pisco et
al., (60%) [9], [10], [11].

In our study, the most common anastomosis
was with contralateral PA (13%), followed by the penis
(8.7%), bladder (4.3%), rectum (6.1%), seminal
vesicle (9.6%), and soft tissue (3.5%). However, the
presence of anastomosis of PA is not a
contraindication to the embolisation. In the presence
of small-sized anastomosis, a slow infusion under the
control of fluoroscopy and usage of big embolisation
particles (> 200 um) may avoid the complication of
non-target ischemia to the surrounding tissues
(bladder, rectum, anus, or corpus cavernosum).

In cases with significant of PA anastomosis,
before injecting particles for embolisation, maybe we
need to cut off anastomosis by coils or other
materials.

Figure 3: Anastomosis of PA with penis in AP views (arrowhead)

This study still has limitations. First, we
acknowledge the retrospective nature of our patient
group from a single centre. Second, we do not
systematically use CBCT software to evaluate the
anastomosis of PA, due to the risk of increasing the

irradiation dose and increasing the procedure times.
This may affect the assessment of anastomosis of PA.

In conclusion, we found that the most popular
origin of PA was the common trunk with SVA, followed
by the interne pudendal artery and obturator artery.
The anastomosis of PA was very diverse; it is possible
to supply blood to bladder, rectum, seminal vesicles,
and contralateral prostatic tissue. Therefore, perfect
knowledge of PA is fundamental to assure the
success of the procedure, avoid complications, and
reduce procedure times and radiation exposure.
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Introduction

Abstract

BACKGROUND: Previous studies worldwide have investigated the anatomy of the perforators of the deep inferior
epigastric arteries to figure out the navigation patterns of the perforators on the abdominal wall. This has been
inconsistent amongst the researchers about how to select the perforator to increase the blood supply area for the
flap.

AIM: To explore the blood supply area of the perforators of the superficial and deep inferior epigastric artery in the
abdominal region of the Vietnamese by dissection and 64-slice multislice computed tomography (64-slice MSCT).

METHODS: A descriptive cross-sectional study Center from September 2014 to September 2016 on two groups
including 30 cadavers fixed by formalin 10% in Anatomy Department of UPNT, and 37 patients getting the 64-
slice MSCT abdominal arteries angiogram.

RESULTS: The superficial epigastric arteries at the level of the inguinal ligament were located in the middle
region, with 96% (right) and 88.5% (left). The anterior superior iliac spine level was in the middle, and lateral
regions of 68% and 32% respectively. The level of the umbilical cord was in the lateral region with 66.7% and
85.7%, respectively. There were about 6 perforators of the deep inferior epigastric arteries located in the navel
area. These perforators were 70% in the medial region and 30% in the middle region.

CONCLUSION: Mapping the blood supply based on the fourth space in the abdominal region in which the
superfical inferior epigastric arteries supplied the lateral area. The middle and the internal ones were the
perforators of the deep inferior epigastric arteries.

procedure is ensured safely [1]. Up to now, previous
studies worldwide have investigated the anatomy of
the perforators of the deep inferior epigastric arteries

Abdominoplasty is one of the aesthetic
procedures  performed increasingly = commonly.
Despite this made procedure for a long time, the
outcome has not satisfied both physicians and
cosmetic surgery clients due to its esthetic effects and
safety. Particularly, the most important complication is
the necrosis of the residual abdominal skin with
various levels, which results from lacking of blood
supply after the operation. Thus, the adequate
knowledge about the characteristics of blood supply of
the superficial and deep inferior epigastric artery as
well as their perforators plays an important role that
helps the surgeons calculate the dimensions of the
removable flap in the operation procedure so that this

to figure out the navigation patterns of the perforators
on the abdominal wall. From that, they can identify
four standard blood supply spaces as Hartrampf [2],
[3], [4]. However, this has been inconsistent amongst
the researchers forward how to select the perforator to
increase the blood supply area for the flap. A Quynh
et al.” study reported this issue in Vietnam, which has
been not yet systematic for both the arteries [3]. The
present study, therefore, aimed to explore blood
supply area of the perforators of the superficial and
deep inferior epigastric artery in the abdominal region
of Vietnamese by dissection and 64-slice multislice
computed tomography (64-slice MSCT).
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Material and methods

Study design and participants

A descriptive cross-sectional study was
conducted between September 2014 and September
2018. The participants in the study were divided into
two groups. A group included 30 cadavers fixed with
formalin 10% in Anatomy Department of UPNT. Other
group included 37 adult patients getting the 64-slice
MSCT angiography of the abdominal artery in Hoa
Hao Medical Center. The participants were selected in
this study with the convenience sampling method. We
included the Vietnamese patients (i) over 18 years
and (ii) not undergoing any surgery in the groin and
thigh areas. We excluded the patients (i) with the
distortions in the groin and thigh areas (congenital,
pathological abnormalities, and previous surgery), and
(i)  vascular malformation in these areas
(transplantation, binding vessels, etc.).

Procedures

In the cadaver group, we performed an
incision in the abdominal area along to inguinal
ligament in the supine position of the cadavers. Then
we determined the origins of the superficial and deep
inferior epigastric artery. We continued to dissect
along the deep inferior epigastric artery until we could
not determine the vessel in the abdominal wall.
Moreover, we dissected along the superficial
epigastric artery to find perforators. We examined
them about position, direction and their relationship
with the medial or lateral of the anterior abdominal
wall as well as their coordination.

In the patient group, the patients getting 64-
slice MSCT contrast injection undergo function tests
of liver and kidney, abdominal sonography, blood
pressure, height and weight measurement. The
contrast dose was 2 ml/kg. The patient was conducted
with 64-slice MSCT in the supine position (the depth
of slice: 1mm (0.8) overlap 0.2). The outcomes were
evaluated by the same diagnostic imaging doctor and
the same researcher. We identified the number of
perforators of the deep inferior epigastric artery, their
position and relationship with the medial or lateral of
the anterior abdominal wall.

Data analysis

Data were collected and analysed with 1BM
SPSS 21 software package. Descriptive statistics
(percentages, frequencies, means and standard
deviations) for the various groups distinguished, were
computed. Independent t-tests were applied to test
the significance of differences between groups. The
significance level was considered at p < 0.05.

Results

The blood supply area of the superficial
epigastric artery in the abdominal wall:
Characteristics of the direction of the
superficial epigastric artery

In the cadaver group, the direction of the
superficial epigastric artery which toward the anterior
superior iliac spine was 64% in the right and 69.2% in
the left. In the patient group with 64-slice MSCT, the
patient percentage of the direction of the arteries,
which straight down the hypochondriac region was
more than 50% than.

Table 1: Direction of the superficial epigastric artery in the
abdominal wall of cadavers and patients with 64-slice MSCT

Sample Direction To the right To the left p
Cadavers Toward to anterior superior iliac spine 17 (68%) 20 (76.9%) 0.26
(nR=25,nL= Toward to middle line 4 (16%) 3 (11.5%)

26) Straight down hypochondriac region
Superficial epigastric artery-inguinal
ligament angle

64-slice MSCT  Toward to anterior superior iliac spine

(nR=5,nL=4) Toward to middle line
Straight down hypochondriac region
Superficial epigastric artery-inguinal
ligament angle

4(16%) 3 (11.5%)
50+1594 46+126 0.35

1(20%)  1(25%) 0.09
1(20%)  1(25%)
3(60%) 2 (50%)

42.0+£22.3 535+16.8 0.29

The proportion of the angle of the superficial
epigastric artery and inguinal ligament was smaller in
the patient group than in the cadaver group. There
were no significant differences in directions from two
sides (Table

land Figure 1).

Figure 1: The angle of the superficial epigastric artery and the left
hypochondriac region (Right); the right superficial epigastric artery
goes toward to anterior superior iliac spine, then goes into lateral
line toward to the hypochondriac region in 64-slice MSCT (Left)

Mapping the blood supply area of the
superficial epigastric artery based on three
lines in the abdominal wall

In the cadaver group, the relative position of
the superficial epigastric artery which is at the level of
an inguinal ligament in the middle line accounted for
the highest percentage with both right and left sides
(96.0% and 88.5%, respectively), followed by in the
lateral line. No observation in the medial line. At level
of anterior superior iliac spine, the artery running into
the lateral line started to increase to 32% in the right
side and to 50% in the left side (the lower the
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percentage of artery in the middle line became, the
upper the percentage of artery in the lateral line
became), and once at level of navel, the position of
the artery in the lateral line was up to 66.7% in the
right side and up to 85.7% in the left side. This
supported that, in the cadaver group, the direction of
the superficial epigastric artery ran from the medial to
the lateral line, and the cases of the superficial
epigastric artery at that level decreased to %2 in the
right side and about %4 in the left side. Moreover, there
was a significant difference in the relative position of
the superficial epigastric artery based on three lines
amongst the sides (p < 0.05).

Table 2: Localizing the superficial epigastric artery based on
three lines in the abdominal wall of cadaver and patient groups

Location Cadaver group 64-slice MSCT group

Standard landmark  Line Right Left Right Left

Level of inguinal Medial 0 0 1 (20%) 1 (25%)

ligament Middle 24 (96%) 23 (88.5%) 4 (80%) 3 (75%)
Lateral 1 (4%) 3 (11.5%) 0 0
Total 25 26 4 3
p-values 0.143 0.25

Level of anterior Medial 0 (0,0%) 1(3,8%) 1(25,0%) 1(33,3%)

superior iliac spine Middle 17 (68,0%) 12 (46,2%) 3(75,0%) 1 (33,3%)
Lateral 8(32,0%) 13 (50%) 0 1(33,3%)
Total 25 6 4 3
p-values 0.008* 1

Level of navel Medial 0 0 1(33.3%) 1 (50%)
Middle 4(33.3%) 1(14.3%) 1(33.3%) 1 (50%)
Lateral 8(66.7%) 6 (85.7%) 1(33.3%) 0
Total 12 7 3 2
p-values 0.248 1

*: significant at 0.05.

There is no significant difference at the level
of the navel, perhaps because the numbers of the
arteries at that level were very few.

Figure 2: Mapping the right superficial epigastric artery based on
three lines: at the level of the inguinal ligament, the right superficial
epigastric artery is in the middle line; at level of anterior superior
iliac spine, it is still in the middle line; and at level of navel, it is at
the lateral line

In, the relative position of the superficial
epigastric artery which is at the level of the anterior
superior iliac spine is the highest in both right and left
sides (80.0% and 75.0%, respectively), this is still at
the middle line when the artery runs into the level of
the anterior superior iliac spine.

However, in the patient group with 64-slice
MSCT, it is difficult to identify the branches of the
superficial epigastric artery which were more than 0.5
mm in diameter, so there was an extremely significant
difference in the frequency of the appearance of the
superficial epigastric artery amongst cadaver and
patient groups (Table 2 and Figure 2).

The blood supply area of the perforators of
the deep inferior epigastric artery in the
abdominal wall

We documented the position of perforators of
the deep inferior epigastric artery based on 3 lines
and the vertical axis going through the navel. We
could not observe any perforators in the lateral line,
but the number of the perforators in the medial line
was the highest (approximately 70%), followed by in
the middle line (30%). By dividing based on three lines
(medial, middle and lateral lines) which were different
in the distance from the anterior superior iliac spine
and the axis going through navel, the number of
perforators in the medial line decreased to 30%, and
in the middle line, there was an increase reported
(Table 3).

Table 3: The proportion of perforators based on these
landmarks
Artery Side Medial line Middle At level Right Left At the Right Left
line about level at
under the the navel
navel and
about ¥4
upper
1 Righ 25 (83.3%) 5 (16.7%) Space 1 27 21 Space 1 2 3
t (96.4%)  (77.8%) (100%)  (100%)
Left 27 (90%) 3 Space 2 1 6 (22.2%) Space - -
(10%) (3.6%) 234
2 Righ 19 (67.9%) 9 Space 1 21 (100%) 23 (100%) Space 1 7 6
t (32.1%) (100%)  (100%)
Left 24 (82.8%) 5(17.2%) Space 2 - - Space 8 7 (58.3%)
234 (80%)
3 Righ 20 (76.9%) 6(23.1%) Spacel 16 (100%) 16 (100%) Space 1 2 5 (41.7%)
t (20%)
Left 20 (71.4%) 8(28.6%) Space 2 Space 2 - -
Space 10 5 (62.5%)

34  (71.4%)

4 Righ 15(71.4%) 6 (28.6%) Space 1 7 13 (100%) Space 1 4 (28.6%) 3 (37.5%)
t (100%)
Left 14 (66.7%) 7 (33.3%) Space 2 - Space 2 - -
Space 12 8 (72.7%)

34 (70.6%)

5 Righ 13(72.2%) 5(27.8%) Space 1 Space 1 5(29.4%) 2 (18.2%)
t (100%) (100%)
Left 12 (75%) 4 Space 2 - - Space 2 1(9.1%)
(25%) Space 3 -

Space 4 8 (61.5%) 11
(73.3%)

6 Righ 10 (71.4%) 4 (28.6%) Space 1l 1 Space 1 3(23.1%) 2 (13.3%)
t (100%)

Left 9 6 Space 2 - Space 2 2 (15.4%) 1 (6,.7%)

(60%) (40%) Space 3 - 1(6.7%)

Space 4 2 3
(100.0%) _(100.0%)

As was shown in Table 3, the percentage of
perforator 1 under the navel was 90%. While the
percentage of the perforators number 2, 3, 4 under
the navel decreased to 50%, the figures for the
perforators number 2, 3, 4 upper the navel increased.
Most of the perforator number 6 to number 11 were
upper the navel. As the results from 64-slice MSCT,
most perforators number 1 were under the navel
(90%). The percentage of the perforators number 2, 3,
4 under the navel decreased to 50%, while the figures
for the perforators number 2, 3, 4 upper the navel
increased, but the slope in the patient group was
recorded to be smaller than in the cadaver group.
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With the perforators number 6 to number 11, most of
them were upper the navel. In summary, the presence
of each perforator was absolutely under the navel
about 40 mm (unless the left perforator number 1 lies
up to space 2, the percentage of these cases is about
22.2%). The percentage of perforators number 1 and
2 staying in space 1 was 100%, while the percentage
of perforators number 3, 4, 5 which stayed in space 1
decreased from 80% to 60%. However, there had the
perforators number 3, 4, 5 in the space 2 and 3, and
the percentage of these cases were about 20%.

Discussion

The division pattern which divided the
abdominal wall into 8 spaces along the axis going
through the navel of N.T.Quynh was consistent with
us, however, Quynh's pattern was considered as
easier than ours. In the upper navel space, Quynh
used the line going through the middle point of navel
and xiphisternum to divide that space into space 3-4
(space 3 is medial and space 4 is lateral) and space
1-2 (space 1 is medial and space 2 is lateral), which
were space 1-2 and space 3-4 respectively in our
study (2 spaces in our study was consistent with 1
space in N.T.Quynh’ study). The similar statistics was
also applied in our study; we found that our results
were strongly consistent with others. The distribution
of the perforators originated from % under the navel,
and the highest concentration around the navel and
the distribution decreased from there to xiphisternum.
Therefore, the artery supplying blood for upper navel
space is the deep inferior epigastric artery, not the
superior epigastric artery. This was an important note
in designing the flap. No similarity in the distribution of
the perforators based on the horizontal axis going
through the navel between N.T.Quynh' study and our
ones. This could be because of N.T.Quynh divided the

medial and lateral space based on the rectus
abdominis muscle [3].
When research investigated the sample

study, he often gives a series of different dimensions
such as 4 cm, 5 cm, 8 cm, 10 cm or a few
centimetres. This is a general disadvantage because
the dimension has no rule. In this study, we found that
our data was followed the rule of 4 (a distance equals
4cm long) and the distance was followed the fifty-fifty
rule, which is the easy way for the practice because it
did not depend on height, size and weight of the
patient. If we multiplied the 4 cm-distance twice or 7%,
our result might be consistent with previous studies (8
cm equals two 4cm-distances, 10 cm is 2.5 times of 4
cm-distance) [2], [3], [4].

We offered a division pattern with 4cm-
distance in the abdominal wall to map the branches of
the superficial epigastric artery and the deep inferior
epigastric artery. Firstly, a line from the pubis to navel

need drawing, then divide that line into two equal
segments and continue to divide each segment into
two equal segments. So, we will have 4 segments
(each segment which is called 4 cm-distance is 4 cm
long). With this segment, we can identify that (i) the
place where the inferior epigastric artery runs into
muscle is at the point which divides navel-pubis
distance into two segments; (ii) the place which has
the first perforator is at the point which % long from
navel to pubis; (iii) perforators round up 100% at the
4cm-distance under navel. Secondly, with the medial
point in the inguinal ligament, we draw a circle whose
radius equals a 4 cm-distance from the pubis to navel,
the probability to find the origin of the superficial
epigastric artery is 90.2%. Thirdly, we draw 2 parallel
lines which divide the distance from anterior superior
iliac spine to the medial line of the abdomen into 3
rows (medial, middle and lateral rows) whose width
equals a 4 cm-distance from the pubis to the navel.
With 3 rows, we can identify the blood supply area of
the arteries, such as the lateral row is the area which
is supplied by the superficial epigastric artery, the
middle row is the area we can find 30% perforators,
and the medial row has 70% perforators of the deep
inferior epigastric artery.

- Hartrampf: medial R.

- Our study: middle R.
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Figure 3: Mapping the perforators based on the vertical and
horizontal axes which run through navel in our study (right),
compared with the division pattern of Hartrampf (left)

The division pattern dividing the abdominal
wall into 3 rows exists several advantages. The
dimension of each segment is equivalent so that we
can use it to estimate a distance. Secondly, segment
Ya upper navel, 2 under the navel, ¥ anterior superior
iliac spine - navel have a similar measurement
regardless of anyone. Thus, we offered using this
segment as a unit measurement to estimate the
distance in the abdominal wall or to map the arteries
as using proportion in traditional medicine. If we
divided 2 rows: medial and lateral as a four-space
pattern of Hartrampf or Scheflan and Dinner, most
perforators are in the medial row, the result of our
study is 100%. This would be an illogical appointment
if we used the division pattern. This point was
supported by Wong C.’s study [5], the blood supply
area of perforators in the medial row near the middle
row is different from the blood supply area of
perforators in the medial row near the lateral row. The
flat which is supplied blood by perforators in the
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medial row near middle line more concentrated in the
center and has an area bigger than the flat which is
supplied blood by perforators in the medial row near
lateral row [5]. In consequence, they are both
perforators in the medial row, but near the middle line
or not; their blood supply areas are different. Thus,
based on the division pattern which divides abdominal
wall into 3 rows in our study, perforators in the medial
row near middle line belong to medial row, and
perforators in the medial row far from middle line
belong to medial row and the lateral row belong to the
blood supply area of the superficial epigastric artery.
In our point of view, 6 divided areas are logical and
content with the explanation about blood supply area.

In a previous study of Eric M, et al., [6], the
authors divided Hartrampf's spaces into smaller
pieces followed 3 patterns: (a) 9 subspaces numbered
from 1 to 9; (b) 3 subspaces near, middle, far; and (c)
3 subspaces medial, middle and lateral. The
percentage of the presence of the perforators in space
| was 79.43%, in space Il was 6.38%, in space |ll was
13.48%, and in space, IV was 0.71%. The probability
of finding out a perforator in space | was the highest
(100%), while the probability to find out a perforator in
space Il, lll and IV were 65%, 25% and 5%,
respectively [6]. This division pattern divided each
space of Hartrampf into 3 smaller pieces into
horizontal and vertical axes to localise the mapping of
perforators, not as the division pattern in our study. In
Vietnam, N.T.Quynh divided into 2 rows including
medial and lateral. However, this pattern was based
on the horizontal axis of rectus abdominis muscle, not
the horizontal of abdominal wall, thus, in fact, these
two rows belonging the medial row in Hartrampf’s
pattern or the medial and lateral in our study's pattern.
Wong C et al. found that the peripheral branches were
larger in diameter and tent to run straight, which
helped the surgeon dissect faster and easier [5]. The
perforators in the lateral row were used for semi-
abdominal flap having more than one centre and the
risk of necrosis of a part of flap’s apex or border.
Thus, the semi-abdominal flaps tended to be safe
when they are taken based on a simple perforator in
the lateral row. Holm et al. did several studies of the
blood supply area and they proved that Hartrampf's
space Il and Ill needed to be converted. The authors
emphasised that the division pattern of Hartrampf was
wrong and “the blood supply area which goes through
middle line was always delayed and less ingrained
than the other area in the same side" [7]. Hamdi M et
al. found that the perforators in the lateral row were
larger and dissected more easily. The perforators in
the medial row supplied blood better for space Ill and
IV, however, if the surgeons want to dissect these
vessels, they have to dissect a segment of a vessel
running in the muscle longer, and this procedure is
much along the vertical axis. The perforator ran
through the rectus muscle which has transverse
tendious. The distance from this area to skin was
shorter, it might be difficult to dissect these vessels.

In conclusion, the direction of the superficial
epigastric artery running toward inguinal ligament was
almost in the middle row. When this artery reached
the anterior superior iliac spine, it belonged to the
lateral row. Once mapping the perforators in the
abdominal wall, most perforators were in the medial
row (93-100%), and there were very few perforators in
the lateral row. Mapping the perforators in the
abdominal wall based on 3 rows (medial, middle and
lateral) in the line between the anterior superior iliac
spine and the vertical axis running through the navel,
the proportion rates of the perforators in the medial
and middle row were 70% and 30%, respectively. The
percentage of the superficial epigastric artery running
toward the anterior superior iliac spine was observed
at 65%. Once mapping blood area, this artery
supplied for the 4cm-distance lateral row, while the
deep inferior epigastric artery supplied for the middle
and medial rows.
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Abstract

BACKGROUND: Nowadays, there are few types of research held in Vietnam to investigate the anthropometric
index of the nose as well as analysis the structure of nasal tip on ultrasound to identify the relationship between
these parameters.

AIM: To determine the relationship between the height and the width of the nasal tip and the structures
constructed these areas by anthropometric and ultrasound measurement.

METHODS: A descriptive study in Thanh Van Hospital from December 2017 to April 2019.

RESULTS: There were 94 women (62.7%), and 56 men (37.3%) and the average age were 33.6 years old. The
height and width of the nasal tip are 10.1 mm and 21.7 mm, respectively. Through the ultrasound, the thickness of
the adipose tissues is 3 mm. The width of the interdomal fat pad is 6.5 mm and the distance between two tip point
is 5.6 mm. There are the relationships between the distance of two tip points and the width of the tip (r = 0.341),
and the width of the interdomal fat pad (r = 0.72). There is also the correlation between the width of the nasal tip
with the distance of two tip points (r = 0.46) and the height of the tip with the thickness of the interdomal fat pad (r
=1.23).

CONCLUSION: The thickness of the interdomal fat affects the height of the tip, and the distance of two tip points
influences the width of the tip.

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

Introduction

The structures such as lower lateral
cartilages, tip points, interdomal area, interdomal fat
pad, interdomal ligament are described widely and in
detail by the ENT clinicians and the cosmetic doctors.
In contrast, the anatomists describe the structure of
the nose at the level of morphology and simplicity [1].
Most surgeons noticed that rhinoplasty on nasal tip
was extremely difficult because the nasal tip after the
operation should look natural if not, people know that
nose had undergone a rhinoplasty, and the complexity
of nose anatomies such as tip points, interdomal fat

pad, interdomal ligament and the harmony of noise on
face [2]. Moreover, the characteristics of structures
which build nasal tip change depending on the
anthropometric index of a race, it made nose
harmonise with the other structures on a face. Thus,
the operation may be complex because of the
mobility, variety and anthropometric index [3].

Nowadays, there are many extensive studies
about the anthropometric index of nose and face.
However, there are few types of research held in
Vietham to investigate these dimensions as well as
analysis the structure of nasal tip on ultrasound to
identify the relationship between these parameters.
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Thus, we started a study “The correlation
between the structures of the nasal tip on the
ultrasound and the anthropometry of the nose in
Viethamese” with two objects: 1) Identify the
relationship between the anthropometry of the height
of nasal tip and the thickness of the soft tissues on the
nasal tip by ultrasound and 2) Identify the relationship
between the anthropometry of the width of nasal tip
and the distance between two tip points and the
interdomal fat pad by ultrasound.

Material and Methods

Study design

Descriptive cross-sectional study.

Participants

We chose 150 adults Vietnamese by
convenient sampling method.

Inclusive criteria: 1. Adult Vietnamese, 18
years old and above; 2. The nasal tip is intact; the
participant has never undergone any surgery on the
nose; and 3. The participant has no congenital
malformation, trauma, cosmetic surgery, tumour or
anatomic abnormality in structures of the face.

Exclusive criteria: We excluded people who
use filler in the nose area or have dyslipidemia or
Cushing syndrome. - Study period: from December
2017 to April 2019 and - Study area: Thanh Van
Hospital in HCMC.

Study materials: - A calliper, compass,
anthropometric ruler; - Camera NIKON D90, lens
Nikon AF-S Micro NIKKOR 60 mm 1: 2.8G ED; and -
Ultrasound machine Accuvix with probe 12MHz.

Measuring the anthropometric index of
face

We used a calliper to measure the index such
as distance from nasion (n), (g) to the subnasal point
(sn) directly. We recorded and measured the
dimensions of nasal tip such as the protrusion of nasal
tip, width and height of nasal tip.

Using ultrasound

We used ultrasound machine with probe 12
MHz to measure the thickness of the skin at the nasal
tip, the thickness of the subcutaneous fat pad, the
width, height and thickness of the interdomal fat pad,
the thickness of the cartilage at the tipping point and
the distance between two tip points.

Processing and Analysing data

Statistics, description, processing, and
analysing data with the statistical test in SPSS 19. We
compared the average values by the t-test and the
ratios by X” test, Cl 95%. We used multivariable linear
regression to find the relationship.

L

Figure 1: The patient's position when we did an ultrasound

Results

We investigated 150 patients including 94
females (62.7%), 56 male (37.3%) and the average
age is 33.6 = 13.4 years old (Table 1) (ranged from 18
to 65 years old) (E.g. 1 case in Figure 1).

The relationship between the
anthropometry of the height of the nasal
tip and the thickness of the soft tissues on
the nasal tip by ultrasound

The average protrusion of the nasal tip is 16.9
mm; the average height of the nasal crus is 6.8 mm,;
the average height of the nasal tip is 10.1 mm. These
dimensions are significantly different between the two
sex (p < 0.05) and these dimensions of the male are
more than ones of female (Table 1).

Table 1: The dimensions of nasal tip

Male Female Total

The dimensions of nasal tip P-values

(n=56)  (n=94) (n = 150)
;:‘ne) protrusion of nasal tip (S 475,33 164238 16937 0.023°
The height of nasal crus (sn-c') 73+x13 6.6+12 6813 0.001°
The height of nasal tip (c-prn) 105+3.0 9.9+40 10.1+£3.6 <0.001

c. T-student test; e. Mann-Whitney test.

The thickness of the skin at interdomal area is
3 mm, the thickness of subcutaneous fat tissue at
interdomal area is 3 mm.

Table 2: The thickness of soft tissue on nasal tip on ultrasound

Dimension (mm) Male Female Total P-values
(n=56) (n=94) (n =150)

Skin at interdomal area 3.0+£05 28+05 29+0.5 0.167°

Subcutaneous fat tissue at c

interdomal area 31+07 29+07 3.0+£0.7 0.160

Interdomal fat pad 3.1+0.7 29+0.7 3.0+0.5 0.09°

c. T-student test.

There is no significant difference in the
thickness of subcutaneous fat tissue between male
and female (p > 0.05) (Table 2) (Figure 2).

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4214-4219.
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The
——, interdomal
fat pad

Figure: 2 The interdomal fat pad on ultrasound

The result showed that the male's cartilage at
tip point is thicker than females.

Table 3: The thickness of cartilage of nasal tip on ultrasound

There is a close relationship between the
height of the nasal tip and the thickness of interdomal
fat pad. The equation to estimate the height of nasal
tip: The height of the nasal tip (¢’-prn) = 6.7 + 1.23 x
the thickness of interdomal fat pad (Table 5).

Table 5: The correlation between the height of the nasal tip and
the other structures (in multivariable correlation)

The correlation between the height of the nasal tip (c’-prn)

Coefficient p
and
The thickness of interdomal skin 0.003 0.996
The thickness of interdomal fat pad 1.23 0.004
The thickness of cartilage on the right nasal tip point -0.89 0.364
The thickness of cartilage on the left nasal tip point 0.78 0.394
Constant 6.70 0.005

Thickness of Male Female Total

cartilage (n =56) (n=94) (n = 150) p-values
The right tip point 22+0.5mm 1.7 +£0.4 mm 1.9+0.5mm 0.0001°
The left tip point 2.2+0.5mm 1.7+ 0.4 mm 1.9+0.5mm 0.0001°

e. Mann — Whitney test.

With Table 2, the patients' cartilage of tip point
in both sides is thicker than on ultrasound (p = 0.0001)
(Table 3) (Figure 3).

| Thickness
of cartilage

~ Distance
of 2 of
cartilage

Figure: 3 The thickness of cartilage and distance between two tip
points on ultrasound

Investigating the relationship between the
height of the nasal tip on external and
internal structures

In single variable correlation, the height of tip
point is closely correlated with the thickness of
interdomal fat pad, the thickness of interdomal
subcutaneous fat tissue and the thickness of skin and
interdomal fat pad, and it is not correlated with the
thickness of interdomal skin and the thickness of
cartilage on tip point (Table 4).

Table 4: The correlation between the height of the nasal tip and
the other structures (in single - variable correlation)

The anthropometric index of the width of
the nasal tip

The index of the width of the nasal tip is
different between male and female (p < 0.05); these
male's index is larger than female's (Table 6).

Table 6: The index of the width of nasal tip

. . B Male Female Total
The index of the width of nasal tip (n = 56) (n = 94) (n = 150)
The width of nasal tip 23123 209+20 21.7+24 0.0001°
The width of crus at the bottom of nose 61+10 55+1.0 57+10 0.001°

(sn'-sn’)

The width of crus at the top of nose (¢-¢) 11.1+1.8 9915 10.3+1.7 0.0001°

c. T-student test; e. Mann-Whitney test.

The distance between two tip points and
the width of interdomal fat pad

The male's distance between two tip points is
5.8 + 1.7 mm, the female's one is 5.6 + 1.2 mm, and
the average distance is 5.6 + 1.4 mm, there is no
significant difference about these indexes between
male and female (p = 0.319) (Table 7).

Table 7: Classification of the distance between two tip points
on ultrasound

Classification of the distance M_ale Fe[n ale T_otal
between two tip points (0 =56) (0=94) (n =150)
n % n % n %

2-4mm 8 14.3 9 9.6 17 11.3
4—-6mm 24 42.9 51 54.3 75 50.0
6 -8 mm 17 30.4 30 319 47 31,3
8-10 mm 6 10.7 3 3.2 9 6.0
>10 mm 1 1.8 1 1.1 2 1.3

The distance between two tip points on
ultrasound is more than 6 mm, which would decrease
38.6%, and there is no significant difference in this
distance between male and female.

Table 8: The dimension of interdomal fat pad on ultrasound

. . Male Female Total
Dimensions (n = 56) (n = 94) (n = 150) p-values
The width of interdomal fat pad 65+19 6.4£1.8 6514 0.89°
The thickness of interdomal fat 31+07 29407 3.0+05 0.09°

pad

The correlation of the height of the nasal tip and Coefficient p
The thickness of interdomal skin 0.18 0.764
The thickness of interdomal fat pad 1.19 0.003
The thickness of subcutaneous fat tissue 0.99 <0.001
The thickness of cartilage on the right nasal tip point 0.11 0.862
The thickness of cartilage on the left nasal tip point 0.39 0.512
The thickness of skin and interdomal subcutaneous fat tissue 1.01 <0.001

c. T — student test; e. Mann — Whitney test.

The thickness of cartilage on tip point in male
is 2.2 mm, which thicker than in female (1.7 mm); and
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the thickness of cartilage on tip point in patient is
thicker than in cadaver on both sides.

The thickness of interdomal fat pad equals %2
the width (6.5 mm in average), and there is a
significant difference between male and female, the
male's one is thicker than female's (p < 0.05) (Table 8)
(Figure 4).

The
—_, interdomal
fat

Figure: 4 The interdomal fat pad on ultrasound

Investigating the relationship between the
width of the nasal tip on external anatomy
and internal structures

By investigating the relationship between two
nasal tip points with the width of the nasal tip on
ultrasound, we found that the relative coefficient (r) =
0.341 with p = 0.001.

We also considered the correlation between
the distance of two tip points and the width of
interdomal fat pad in population study and we found
that the relative coefficientr = 0.72 (p = 0.001).

The linear correlation equation: the distance
between two tip points = 2.356 + 0.612 x the width of
interdomal fat pad.

In single variable correlation, we found that
there is a correlation between the width of nasal tip
and the distance between two tip points, the width of
interdomal fat pad and two factors above (Table 9).

Table 9: The relationship between the width of the nasal tip and
the other structure (in single variable correlation)

The equation to estimate the width of the
nasal tip: The width of the nasal tip = 18.12 + 0.46 x
the distance between two tip points (Table 10).

Discussion

The relationship between the
anthropometry of the height of the nasal
tip and the thickness of the soft tissues on
the nasal tip by ultrasound

In our study, the protrusion of the nasal tip is
shorter, compared with the other foreign studies. It
demonstrated that Vietnamese nose is shorter, the
length of the alar nostril is shorter than the foreigners;
the difference is mostly based on the race of the
population study (Table 11).

Table 11: The protrusion of nasal tip in some other studies

Dimension Ngeow Anderson Duskova Khandekar Choe  Farkas Our
W.C.[4 KJ.[5]  M.[6] B.[7] KS.[8] L.G.[9] research
The sion Male: 24.9 Male: 20.4 Male: 17.8
P! ; 17.8 Female: 21.4 Female: 19.6 193 Female:
of nasal tip 23.0 16.9 16.4
(mm) ) ) )

The correlation between the width of the nasal tip and Coefficient p

The distance between two tip points 0.6 <0.001
The width of interdomal fat pad 0.39 <0.001
The distance between two tip points and the thickness of 0.28 <0.001

interdomal fat pad

When analysing with multivariable correlation,
we noted that the width of the nasal tip correlates with
the distance between two tip points.

Table 10: The correlation between the width of the nasal tip
and the other structure (in multivariable correlation)

The correlation between the width of

the nasal tip and Coefiicient P
The distance between two tip points 0.46 0.012
The width of interdomal fat pad 0.16 0.250
Constant 18.12 <0.001

The ratio of the width of nasal tip and the
width of nasal soft tissues (al-al) is 0.6, smaller the
result of Porter J.P. [10] with white population study
(0.75), the difference may be due to the population
study. The ratio of the width of nasal tip and the width
of the nose in anatomy is 80%, which much higher
than the result of Prendergast P.M. [11] (35-45%), it
demonstrated that the Viethamese nasal tip is bigger
than the others. The big nasal tip is one of the
characteristics of Asian and African people, the
factors contributing the big nasal tip are the distance
between two tip points, the divergent angle of the
nasal tip, the interdomal fat pad and the thickness of
nasal SMAS. Thus, how to choose an appropriate
method to diminish the width of the nasal tip is too
difficult for the surgeon. These methods include
interdomal suture, transdermal suture, SMAS
resection.

The ratio of the height of nasal tip and the
height of nasal base in our study is 0,6 or 34, which
larger than the result of Prendergast P.M. [11] (5 in
White people), Porter J.P. [11] (2:1), and Farkas L.G.
[9] (58,2). It demonstrated that the height of the
Vietnamese nasal tip is more than %z the protrusion of
nasal tip. In other word, the Viethamese nasal tip is
thick, big and nasal crus is short.

All the values and ratios made a general point
of view about Viethamese naval base, whose
characteristics are short, wide, nasal nostril is puff,
nasal crus is short and nasal tip is big and thick.
These are reasons which make rhinoplasty become
one of the most popular cosmetic surgery to

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4214-4219.
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restructure nasal tip and base by diminishing nasal tip
and alar base reduction, lengthening nasal crus.

We investigated the relationship between the
height of nasal tip and the other structures such as the
thickness of cartilage at nasal tip point, the thickness
of interdomal fat pad, the skin of interdomal area,
interdomal subcutaneous fat tissue. In single variable
correlation, the height of tip point is closely correlated
with the thickness of interdomal fat pad, the thickness
of interdomal subcutaneous fat tissue and the
thickness of skin and interdomal fat pad, and it is not
correlated with the thickness of interdomal skin and
the thickness of cartilage on tip point. When
investigating the multivariable correlation between the
factors affecting the height of the nasal tip, we found
that there is a close relationship between the height of
the nasal tip and the thickness of the interdomal fat
pad.

By investigating the single and multi-variable
correlations, we found that the height of the nasal tip
is affected most by the thickness of interdomal fat
pad. This object should be noted in the rhinoplasty on
a nasal tip because it can change the dimensions of
this area when interceding the interdomal fat pad.

The relationship between the
anthropometric index of the width of the
nasal tip and ultrasound

We found that the thickness of cartilage on tip
point in male is 2.2 mm, which thicker than in female
(1.7 mm). Our results are consistent with the other
foreign studies which showed that the nasal tip point
has the thickest cartilage, the tip points of two domain
area in both sides would build up the nasal tip. Thus,
the distance between the two tip points would affect
the nasal tip.

In our study, the distance between two tip
points on ultrasound is more than 6 mm, which would
decrease by 38.6%, and there is no significant
difference in this distance between male and female.
So, the prevalence of big Viethamese nose is about
40%. The Asian nasal tip is often bigger and less
prominent than the White people because [1] the fat
fibre tissue of interdomal area is thicker and the
distance between the tip points is larger, [2] the
medial crus of LLC does not adhere to the nasal
septum cartilage, [3] the Asian LLC develop less than
the White's one. However, it is not smaller [1] and [4]
the last important reason which affects the nasal tip is
the thickness of nasal SMAS.

The results showed that this fat pad is
subcutaneous, thickest at the nasal tip area, it
covered all the interdomal area, about 50% patients
having a medium-thick skin or above also have an
interdomal fat pad and even when they have a thin
skin, they also have this fat pad [12]. In our study, the
interdomal fat pad is 1.8 — 3.2 mm, it lied in the
interdomal area about 2.9 mm. Our results are

consistent with the results of Copcu E. which found
that the dimension 1.8 x 3.2 mm [12], but our results
are larger than the results of Anderson K.J. [5], which
found that the thickness of fat pad on nasal tip in male
and female is 0.38 mm and 0.19 mm, respectively.

By investigating the relationship between two
nasal tip points with the width of the nasal tip on
ultrasound, we found that the relative coefficient (r =
0.341; p = 0.001) showed that the effect was at the
medium level (perhaps the further the distance is, the
bigger the nasal tip is).

We also considered about the correlation
between the distance of two tip points and the width of
interdomal fat pad in population study and us found
that the relative coefficient r = 0.72 (p = 0.001), this
means it is a close correlation, the width of interdomal
fat pad would mostly affect the distance of two tip
points, the thicker and wider this fat pad is, the bigger
the nasal tip is. Based on this result, we designed a
linear correlation equation: the distance between two
tip points = 2.356 + 0.612 x the width of interdomal fat
pad. We showed the interdomal fat pad has an
important role more than the distance of two tip points
and the domal divergent angle this fat pat attached to
nasal SMAS. Thus, we could confirm that the nasal tip
is big because of the interdomal fat pad and the
thickness of nasal SMAS, which can be investigated
before the operation procedure by ultrasound.

By investigating the single variable correlation
between the width of nasal tip using anthropometric
index on ultrasound such as the distance between two
tip points and the width of interdomal fat pad, we
found that there is a correlation between the width of
nasal tip and the distance between two tip points, the
width of interdomal fat pad and two factors above.
When analysing with multivariable correlation, we
noted that the width of the nasal tip has a close
correlation with the distance between two tip points.

In conclusion, the height and width of the
nasal tip, the protrusion of nasal tip is significantly
different between male and female; the dimensions of
the male are larger than of female. There is a
relationship between the distance between two tip
points and the width of interdomal fat pad. By
investigating the nasal tip, we found that the thickness
of interdomal fat pad would affect the height of the
nasal tip, the distance of two tip points would affect
the width of the nasal tip. During operation procedure
of rhinoplasty, we should notice about the interdomal
fat pad and the nasal tip.

Ethical approval

All procedures performed in studies involving
human participants were in accordance with the
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BACKGROUND: Our knowledge about characteristics of the thalamocortical tract (THT) according to the cerebral
origin is still few of studies about this structure on Viethamese.
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Introduction

the human brain were built using DTT at 3.0 tesla scanner.

RESULTS: The median length of the right thalamocortical tract was 130.64 mm, and the left THT was 123.14
mm, and an average of two sides was 126.34 mm. The difference between the two sides was statically
significance (p < 0.001). The median fibre number of the right THT was 401.50, and the left THT was 315.00, and
an average of two sides was 365.50. There was a diverse branch of THT: two branches (5%); three branches
(25%); four branches (42%); five branches (16%); six branches (12%); in which branched contralateral for the
right was 50%, and for the left was 50%.

CONCLUSION: Using the DTI and 3D image reconstruction techniques allow to build the image of sensory THT
intuitively and accurately, which helps to identify the morphological characteristic of the thalamocortical tract of
healthy people without invasive effects.

the human brain using these methods are not much.

The diffusion tensor imaging (DTI) builds
images based on the diffusion anisotropy of the water

Understanding the connection in a region and
among regions within the brain help to know the
function and coordinating activities of those regions
[1]. The nervous tract within the human brain can be
determined using injecting fluorescent pigments after
the autopsy; however, the distance for observing only
about 10 millimetres [2]. The further distance can be
identified by dissection of the large conduction bundle,
or determined by degradation after a local injury [3].
However, they are invasive methods and impossible
for applying in the living human brain. Studies on the
conduction bundle by non-invasive methods were
almost handled on animals [4], [5], and researches in

molecules in the axons [6], [7]. DTI is a new
technique, which helps to determine the neural tracts,
mostly in the living human brain. The anatomical
images of sensory tract connected from the thalamus
to other regions throughout the brain are important for
clinical practice. However, it has not been studied
well, especially in developing countries as Vietnam.

In this work, by using DTl and tractography,
we studied the characteristics of somatosensory
thalamocortical tract according to the cerebral origin in
living subjects’ brains.
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Patients and Methods

Patients

This study included fifty healthy subjects,
aged 18 and older. The selected subjects had no
previous history of neurological, psychiatric disorders
as well as physical illness.

This study was approved by the institutional
review board of the 108 Military Central Hospital in
Vietnam. Informed consents were obtained from the
subjects included in the study. All procedures
performed in studies involving human participants
were in accordance with the ethical standards of the
1964 Helsinki Declaration and its later amendments or
comparable ethical standards.

Diffusion Tensor Image

We have employed Phillips Achieva 3.0 T
using SENSE NV 16 coil channels to obtain DTI data.
The sections were made from the background to the
top of the skull with the basic pulse chain T1W, T2W,
and FLAIR. Imaging parameters as follows:
acquisition matrix 128 x 128, FOV 230 x 230 mm?,
TR: 10172 ms, 93 ms, EPI factor b0 and b 1000
s/mm2, and 2 mm section thickness (acquired
isotropic voxel size, 1.8 x 1.8 x 2 mm?®).

Fibre Tracking

Diffusion-weighted image (DWI) and DTI data
were analysed using software Philips Extended MR
Workspace 2.6.3.1. Construction 2D colour map of
fractional anisotropy (FA) was used to seed regions of
interests (ROI) according to known anatomy [8]. The
first ROI was placed in the commissura cerebelli, dark
blue region on the FA 2D map (Figure 1A); the second
ROI was located in the thalamus (Figure 1B); the third
ROl was placed in the posterior limb of capsula
interna, dark blue area on the FA 2D map (Figure 1C).
The software was employed to reconstruct a 3D
image of the sensory thalamocortical tract (THT), that
was used to analyse the length, number of the tract,
and the morphologies.

Figure 1: The seed regions of interests (ROI); The first ROl was
placed in the commissura cerebelli A); The second ROI was placed
in the thalamus B); The third ROI was placed in posterior of capsula
interna C)

Statistical analysis

The data were statistically analysed using the
SPSS software (Version 15.0; SPSS, Chicago, lllinois).
The independent t-test was employed to determine
the difference in length and volume of sensory THT
between sexes and the two hemispheres, significant
difference as p < 0.05. The distribution of age, sex of
subjects and morphology of sensory THT was
presented as the percentages.

Results

Characteristics of the subjects

In this study, subjects distributed mostly in
young and middle-age with 18-39 age group
accounted for 42%, the 40 — 49 age group accounted
for 46%, and fewer in elder subjects with = 60 age
group accounted for 15%. The percentage of two
genders were similar to male (52%) and female (48%)
(Table 1).

Table 1: Age and genders of the subjects

Age groups: numbers (%)

Sum

18 -39 40 — 59 =60

Male 9 (18%) 14 (28%) 3 (6%) 26 (52%)
Female 12 (24%) 9 (18%) 3 (6%) 24 (48%)
Both genders 21 (42%) 23 (46%) 6 (12%) 50 (100%)

Characteristics of somatosensory

thalamocortical tract

The 3D reconstructed images of the
somatosensory thalamocortical tract were built

successfully based on diffusion tensor image and fibre
tracking using the dedicated software. Then, we
measured the length and counted the number of
branches in each hemisphere separately (Figure 2).

reconstructed
Green showed the tract on the right
hemisphere A) and the yellow illustrated for the tract of the left
hemisphere B)

Figure 2: The 3D
thalamocortical tract;

images of the sensory

The results showed that the mean length of
the somatosensory thalamocortical tract on the right
hemisphere (130.17 + 11.44 mm) was statistical
significance longer than the left one (121 + 13.49 mm)
(P < 0.005). This suggests that there were differences
in the anatomical characteristics of sensory
thalamocortical tract length between the right and the
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left (Table 2).

Table 2: The length of the sensory of the thalamocortical tract
in study subjects

The length of the sensory of the thalamocortical tract (mm) P
Left hemisphere Right hemisphere

Mean (mm) SD (mm) N Mean (mm) SD (mm) n

121.21 mm 13.49 mm 50 130.17 mm 11.44 mm 50 < 0.05

We also investigated the influence of gender
on the length of sensory of the thalamocortical tract by
comparing between the sexes. Data showed that the
length bunch of males tended to be longer than that of
females; however, there were no significant
differences between the sexes (P > 0.05) (Table 3).

Table 3: Length comparison of right and left of the sensory of
the thalamocortical tract between the sexes

somatosensory thalamocortical tract and the number
of branches, we classified the branching morphology
as following: 2, 3, 4, 5, 6 or contralateral branches
(Figure 4 and Table 4).

Table 4: The branch morphology distribution of the sensory
thalamocortical tract

Branch morphology (%)
Right hemisphere Left hemisphere

Sum

2 branches
3 branches
4 branches
5 branches
6 branches
Contralateral branches

3 (3%) 2 (2%)
14 (14%) 11 (11%)
22 (22%) 20 (20%)

6 (6%) 10 (10%)

5 (5%) 7 (7%)
6 (50%) 6 (50%)

5 (5%)
25 (25%)
42 (42%)
16 (16%)
12 (12%)
12 (100%)

The length of the sensory of the thalamocortical tract (mm)

Males Females P
Mean(mm) SD(mm) n  Mean(mm) SD(mm) n
Left hemisphere 123.32mm 13.22mm 26 118.94mm 13.70mm 24 >0.05
Right hemisphere 132.32mm 1288 mm_ 26 127.85mm_9.37 mm_ 24 >0.05
We counted the number of lines of the

somatosensory thalamocortical tract on both sides of
the hemisphere. The statistical analysis showed that
the median number of the right side (401.5) tend to be
higher than that of the left side (315). However, the
difference was not statistically significant (P > 0.05)
(Figure 3D).

A B C

2
|

Length (mm)

Right G Male Female Male Female

Right hemisphere

I lines
[l
fli
1
S

T

i

Right Left

Numer of line

= (e [

| HIm—
|

Male Female Male Female

Right hemisphere Left hemisphere

Figure 3: The length and the number of lines of the sensory of
thalamocortical tract in study subjects; Comparison of sensory
thalamocortical tract length between right and left hemisphere,
mean * SD; n = 50 for each side; *** P < 0.001 left side versus right
side A); Length comparison of right B) and left C) of the sensory of
thalamocortical tract between the sexes, mean + SD, males (n = 2),
females (n = 24); Comparison the number of sensory
thalamocortical tract lines between right and left hemisphere, mean
+ SD, n = 50 for each side D); Comparison on the number of lines
of right E) and left F) of the sensory of thalamocortical tract between
two genders, mean + SD, males (n = 26), females (n = 24)

Comparison of the number of somatosensory
thalamocortical tract lines between two genders
showed that the lines of the right side were equivalent
in the two sexes, in the left side the lines of males
tend to lower than females, but no statistically
significant difference (P > 0.05) (Figure 3E and 3F).

Based on the 3D reconstructed images of the

The data showed that somatosensory
thalamocortical tract was the polymorphic branch.
Most abundance was four-branches-morphology
(42%); other morphologies were found including three
branches (25%), five branches (16%), six branches
(12%), and the two branches (5%). Obtained images
showed that the appearance of the branch was into
the contralateral hemispheres, with the left and right
ratio equal on each side.

Discussion

Our data showed that the length of the
somatosensory thalamocortical tract on the right
hemisphere (130.17 * 11.44 mm) was statistically
significantly longer than that on the left hemisphere
(121 £ 13.49 mm). But, the study done by Kamali et
al., on the sensations in the brain stem showed that
there was similar in length between the right and the
left sides [9]. The differences between our and
Kamali's results can be explained by the fact that the
different anatomical locations can lead to differences
over the structure. Moreover, there are always
differences in general function and sensory
conduction, in particular, between two sides of the
brain [10], which may lead to changes along the
length of the somatosensory thalamocortical tract
between the two sides. The length of the
somatosensory thalamocortical tract in males tend to
be longer than in females in this study, and this may
be due to the brain of male larger than female [11].
However, the difference was not statistically
significant, and this may be due to not large enough in
the size of the subjects in our study.

The number of the somatosensory
thalamocortical tract lines was higher in the right
hemisphere (401.5) than that in the left hemisphere
(315.0), but the difference was not statistically
significant. This result may be due to the majority of
subjects in this study were right-handed persons,
which can make the sensory transduction differences
between the right and left side of the body [12], [13].
In order to clarify this, extensive research with a larger
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number of subjects are needed. In the relationship
between gender and number of the somatosensory
thalamocortical tract t lines, notably the number on the
left side in males (295.5) was much lower than that in
females (347.0), while the number on the right side
was almost equivalent between males (401.5) and
females (398.5). These differences are quite
interesting, but larger studies are required to clarify
these phenomena.

Our data showed that the somatosensory
thalamocortical tract was the polymorphic branch. The
diversity of morphology may be related to the function,
distribution of nerve conduction bundles, and the
diversity of subjects (gender, age, etc.).

Using the diffusion tensor imaging for
studying the anatomical characteristics of the
somatosensory thalamocortical tract is a new

advanced technique not only in Vietnam but also in
the world. So far, this is the ideal method which allows
studying the white matter, designated the nerves and
neurotransmitters on the non-invasive living body [14],
[15].

In conclusion, the data in this study can be
used as anatomical reference parameters for the
understanding function of the brain in sensory
transduction from the thalamus to the cortex. Our
finding is also the basis for the assessment and
detection of function area in the brain, and for
understanding the mechanics of some diseases
related to brain injury and nerve conduction clinically
such as stroke, degenerative myelin, diffuse axonal
injury, and Wallerian degeneration. The results of the
study also open up the new directions for DTI
application to study neurotransmitter activity under
physiological ~ conditions and  diseases  for
understanding the function of neural activity in clinical
applications.

References

1. Passingham RE, Stephan KE, Kétter R. The anatomical basis of
functional localization in the cortex. The anatomical basis of
functional localization in the cortex. Nat Rev Neurosci. 2002;
3(8):606-16. https://doi.org/10.1038/nrn893 PMid:12154362

2. Mufson EJ, Brady DR, Kordower JH. Tracing neuronal

connections in postmortem human hippocampal complex with the
carbocyanine dye Dil. Neurobiol Aging. 1990; 11(6):649-53.
https://doi.org/10.1016/0197-4580(90)90031-T

3. Van Buren JM, Borke RC. Variations and Connections of the
Human Thalamus 2. New York.: Springer-Verlag, 1972.
https://doi.org/10.1007/978-3-642-88594-5 PMCid:PMC1355386

4. Scannell JW, et al. The connectional organization of the cortico-
thalamic system of the cat. Cereb Cortex. 1999; 9(3):277-99.
https://doi.org/10.1093/cercor/9.3.277 PMid:10355908

5. Barbas H, Pandya DN. Architecture and frontal cortical
connections of the premotor cortex (area 6) in the rhesus monkey.
J Comp Neurol. 1987; 256(2):211-28.
https://doi.org/10.1002/cne.902560203 PMid:3558879

6. Basser PJ, Mattiello J, LeBihan D. Estimation of the effective
self-diffusion tensor from the NMR spin echo. J Magn Reson B.
1994; 103(3):247-54. https://doi.org/10.1006/jmrb.1994.1037
PMid:8019776

7. Basser PJ, Mattiello J, LeBihan D. MR diffusion tensor
spectroscopy and imaging. Biophys J. 1994; 66(1):259-67.
https://doi.org/10.1016/S0006-3495(94)80775-1

8. Akter M, Hirai T, Sasao A, Nishimura S, Uetani H, Iwashita K,
Yamashita Y. Multi-tensor tractography of the motor pathway at 3T:
a volunteer study. Magn Reson Med Sci. 2011; 10(1):59-63.
https://doi.org/10.2463/mrms.10.59 PMid:21441730

9. Kamali A, Kramer LA, Butler 13, Hasan KM. Diffusion tensor
tractography of the somatosensory system in the human
brainstem: initial findings using high isotropic spatial resolution at
3.0 T. Eur Radiol. 2009; 19(6):1480-8.
https://doi.org/10.1007/s00330-009-1305-x PMid:19189108

10. Kobayashi M, Takeda K, Kaminaga T, Shimizu T, lwata M.
Neural consequences of somatosensory extinction: an fMRI study.
J Neurol, 2005; 252(11):1353-8. https://doi.org/10.1007/s00415-
005-0865-1 PMid:16314997

11. Luders E, Gaser C, Narr KL, Toga AW. Why sex matters: brain
size independent differences in gray matter distributions between
men and women. J Neurosci. 2009; 29(45):14265-70.
https://doi.org/10.1523/JNEUROSCI.2261-09.2009 PMid:19906974
PMCid:PMC3110817

12. Patel A, Mehta A. A Comparative Study Of Nerve Conduction
Velocity Between Left And Right Handed Subjects. Int J Basic Appl
Physiol. 2012; 1(1):19-21.

13. Tan U. Sensory nerve conduction velocities are higher on the
left than the right hand and motor conduction is faster on the right
hand than left in right-handed normal subjects. Int J Neurosci.
1993; 73(1-2):85-91. https://doi.org/10.3109/00207459308987214
PMid:8132422

14. Han BS, Ahn SH, Jang SH. Cortical reorganization
demonstrated by diffusion tensor tractography analyzed using
functional MRI activation. NeuroRehabilitation. 2008; 23(2):171-4.
https://doi.org/10.3233/NRE-2008-23206 PMid:18525138

15. Hong JH, Son SM, Jang SH. Identification of spinothalamic
tract and its related thalamocortical fibers in human brain. Neurosci
Lett. 2010; 468(2):102-5.
https://doi.org/10.1016/j.neulet.2009.10.075 PMid:19879333

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4220-4223.

4223


https://doi.org/10.1038/nrn893
https://doi.org/10.1016/0197-4580(90)90031-T
https://doi.org/10.1007/978-3-642-88594-5
https://doi.org/10.1093/cercor/9.3.277
https://doi.org/10.1002/cne.902560203
https://doi.org/10.1006/jmrb.1994.1037
https://doi.org/10.1016/S0006-3495(94)80775-1
https://doi.org/10.2463/mrms.10.59
https://doi.org/10.1007/s00330-009-1305-x
https://doi.org/10.1007/s00415-005-0865-1
https://doi.org/10.1007/s00415-005-0865-1
https://doi.org/10.1523/JNEUROSCI.2261-09.2009
https://doi.org/10.3109/00207459308987214
https://doi.org/10.3233/NRE-2008-23206
https://doi.org/10.1016/j.neulet.2009.10.075

ID Design Press, Skopje, Republic of Macedonia
Open Access Macedonian Journal of Medical Sciences. 2019 Dec 30; 7(24):4224-4229.

https://doi.org/10.3889/0amjms.2019.365
elSSN: 1857-9655

Basic and Clinical Medical Researches in Vietnam

ID Design
Press

Research on Macroanatomic and Histologic Characteristics of
the Lower Lateral Nasal Cartilages in Vietnamese

Tran Dang Khoa Ho Ngugen Anh Tuan®, Nguyen Duy Bac?, Nguyen Thanh Van®, Pham Dang Dieu’, Nguyen Thi Phuong ,

Vu Thi Nga Toi Chu Dinh

'Department of Anatomy, Pham Ngoc Thach University of Medicine (PNTU) Ho Chi Minh City, Vietnam; *Department of
Anatomy, Vietnam Mllltary Medical University (VMMU), Hanoi, Vietham; 3Thanh Van Cosmetic Surgery Hospital, Ho Chi

Minh City, Vietnam; *NTT Hi-tech Institute, Nguyen Tat Thanh University, Ho Chi Minh City, Vietnam;

Institute for Research

and Development, Duy Tan University, Danang, Vietnam; °Department of Human and Animal Physiology, Faculty of Biology,
Hanoi National University of Education, Hanoi, Vietnam

Citation: Khoa TD, Tuan HNA, Bac ND, Van NT, Dieu
PD, Phuong NT, Nga VT, Chu Dinh T. Research on
Macroanatomic and Histologic Characteristics of the
Lower Lateral Nasal Cartilages in Vietnamese. Open
Access Maced J Med Sci. 2019 Dec 30; 7(24):4224-4229.
https://doi.org/10.3889/0amjms.2019.365

Keywords: Lower lateral cartilages; interdomal ligament;
interdomal fat pad

*Correspondence: Toi Chu Dinh. Department of Human
and Animal Physiology, Faculty of Biology, Hanoi National
University of Education, Hanoi, Vietnam. E-mail:
chudinhtoi@hnue.edu.vn

Received:  28-May-2019; Revised: 20-Sep-2019;
Accepted: 21-Sep-2019; Online first: 15-Oct-2019

Copyright: © 2019 Tran Dang Khoa, Ho Nguyen Anh
Tuan, Nguyen Duy Bac, Nguyen Thanh Van, Pham Dang
Dieu, Nguyen Thi Phuong, Vu Thi Nga, Toi Chu Dinh.
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)

Funding: This research did not receive any financial
support

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

Introduction

External nasal is one of the human organs
in cosmetic surgery,
especially in Asian countries due to high demands of
rhinoplasty. The characteristics of the Asian nose
structure are large tips and low nose bridges [1]. The
rhinoplasty is not only putting an implant to lift nose
bridge, but also refining tip of the nose as well as alar
base reduction, and it includes nasal osteotomies, etc.
The lower lateral cartilage (LLC) plays an important
role in reconstructing the tip of nose; particularly the
structures form pyramidal nose such as medial and
lateral crus, dome of LLC including tip point, the tripod

which are operated most

Abstract

BACKGROUND: There are recently many studies about the anatomy of lower lateral cartilage (LLC). However,
the microanatomic studies to identify the segments of most LLC at the nasal tip in Viethamese are very rare.

AIM: Investigate the macroanatomic and microanatomic characteristics of the LLC and the structures of the nasal
tip.

METHODS: Descriptive study, 30 cadaver noses fixed by 10% formalin, 2 cadaver noses fixed by HE in 69
Institutes in Vietnam from December 2017 to April 2019.

RESULTS: The average length of the medial crus is 12.3 mm on the right and 13.2 mm on the left. The maximum
intercrural distance is 10.7 mm. The average length of the dome is 3.7 mm and 3.9 mm on the right and left side
separately, with 2 subunits are the domal and lobular segment. The average thickness of the tip points is 1.0 mm.
The width of the interdomal and intercrural ligaments are 0.5-fold the height and 2-fold the thickness. The
thickness of the interdomal fat pad is 3mm and about 0.5-fold the wide.

CONCLUSION: The LLC has 3 parts: intermediate, medial and lateral crus. The microanatomic structures of tip
consist of the interdomal ligaments, intercrural ligaments, SMAS and interdomal fat pad.

concept as well as the definition about M-arc, the
nasal tip support including interdomal ligaments,
intercrural ligaments, skin cartilage make a ratio
between compression and tension forces, which affect
the outcome of rhinoplasty [2]. If surgeons understand
clearly about these anatomies, they can choose the
appropriate surgery methods for rhinoplasty of the
nasal tip [3]. There are recently many studies about
the anatomy of lower lateral cartilage. However, the
microanatomic studies to identify the segments of
most LLC at the nasal tip in Viethamese are very rare
[4], [5], [6]. Based on the upper demands, we carried
out the study “Research on macroanatomic and
histologic characteristics of the lower lateral nasal
cartilages in Viethamese” with two objects: 1.
Investigating the macroanatomic and histologic
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characteristics of segments of LLC: lateral, medial and
intermediate  crus and 2. Investigating the
macroanatomic and histologic characteristics of the
structures related to nasal tip in Viethamese.

Materials and Methods

Study design

Descriptive cross-sectional study

Study population

Group 1: Investigating the macroanatomic
features of 30 Vietnamese adult cadavers fixed by
formalin 10% at Anatomy Department of Pham Ngoc
Thach University of Medicine.

Group 2: Investigating the microanatomic
features of 2 noses of Vietnamese adult cadavers
fixed by hematoxylin-eosin at 69 Institute (Ha Noi).

We chose the convenience sampling method:

- Inclusive criteria: 1. Vietnamese adult
cadavers who were 18 years old or more; 2. The
cadavers whose pyramidal noses were integrated and
they had never undergone rhinoplasty before; and 3.
There were no malformation, tumour or abnormalities
in facial structure.

- Exclusive criteria: we excluded the cadavers
who had a malformation of the pyramidal nose, had
undergone in nasal cavities or had destroyed
structures due to storage method or inappropriate
fixing.

Study period
From December 2017 to April 2019.

Investigating anatomic features

We revealed the tip of the nose based on
open nasal surgery method, then identified LLC and
the related structure around the LLC near the nasal
tip. We measured the length of crus and footplate, the
distance between crural, the length and width of two
subunits: domal and lobular segment, the thickness of
cartilage at the nasal tip, the width and height of
triangular soft tissue. We investigated interdomal
ligaments, intercrural ligaments and interdomal fat
pad.

Investigating micro anatomic features

With two cadavers, we cut all the nasal root
area with the upper border is a line crossing through

two internal ends of supraorbital ridge, the outer
borders runs along the outer border of nasal bone,
alar nostril and the lower border is a line running along
the lower border of alar nostril and footplate of the
nose, we fixed them with formol 10% for
histopathology. Then the nasal-frontal bone samples
were demineralised by acid citric 5% to become soft
tissues. After blocking paraffin, we cut slices by
microtome machine and collected 4 pym-width slices,
then we stained the samples based on HE method
(Hematoxylin — Eosin), and observed those with an
optical microscope in 4, 10, 20, 40 objectives to
identify the major alar nostrii and the related
structures.

Statistics

The histopathologic images were read by
Image Pro Software at 69 Academy, Tomb Security
Command. They were recorded by Olympus camera
inside the microscope.

Analysing and processing the statistical tests
by SPSS 19. We used the statistical tests such as t-
test and Xz and p-value < 0.05 was considered
statistically significant.

Results

Characteristics of samples: We investigated
the anatomic features of 30 Viethamese cadavers, the
sample included 20 males (62.5%) and 12 females
(37.5%), the average age of our sample is 67.3 + 16.7
years old (ranging from 21 to 93 years old).

Characteristics of the lower lateral

cartilage

The length of collumelar crus was more than
the length of footplate crus about 2 mm, and the
internal legs (tripod) in both sides were about 15 mm
long, the dimensions are different between left and
right side.

Table 1: The dimensions of medial crus in Vietnamese
cadavers

Dimension (mm) Right Left p-values
Length of medial crus 123+29 13.2+22 0.076°
Width of medial crus 35+1.2 32+1.2 0.007°
Thickness of cartilage 0.8+0.2 1.0+1.0 0.346°
Intercrural distance 3214

Length of footplate crus 0508

The maximum distance

between two footplate 10.7+25

crus

c. T - student test; e. Mann - Whitney test.

The length of the medial crus in our sample
was 12 — 13 mm (Table 1). We found that the
prevalence of the separation of upper crus was 60%

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4224-4229.
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in both sides and there was a significant difference
between left and right side, the maximum distance
between two crus, which is called the intercrural
space, was 3.2 mm.

Figure 1: Medial crus in macroanatomic feature A) and in
microanatomic feature, B) corresponding to the circle area in A); (*)
Notes: the footplate are separated ([1), the crus are converted (*),
the collagen fibres run in the intercrural space (4, the collagen
fibres of interdomal ligaments ( 3 and the vessels of interdomal
area (¥)

Meanwhile, the part in which footplate crus
(Figure 1) did not separate was very small (0.5 mm)
and most of these were separated far from each other
to fin nasal base, and the maximum distance between
two footplates was 11 mm (about 4 times more than
the intercrural space).

Table 2: The dimensions of intermediate crus in Vietnamese
cadavers

(Table 3).

Table 3: The triangular soft tissue in the cadavers

Dimension (mm) Right Left p-values
Width 10.2+2.4 mm 10.5+ 3.5 mm 0.0001°
Height 47+1.5mm 46+£1.2mm 0.020°

e. Mann-Whitney test.

The thickness of intermediate crus was more
than 1 mm; there was no significant difference
between the two sides in the cadavers. The distance
between tip points was 6.8 mm.

Table 4: The thickness of cartilage of intermediate crus in
Vietnamese cadavers

Dimension (mm) Right Left p-values
Lobular segment 1.2+0.3 mm 1.2+0.3mm 0.650°
Domal segment 1.2+£0.3mm 1.3+£0.3mm 0.065°
Tip points 1.0+0.5mm 0.9+0.2mm 0.386°
Dlstance between tip 6.8+ 2.7mm

points

Dimension (mm) Right Left p-values
The length of lobular subunit 3.0+£1.1mm 3.0+£1.1mm 0.884°
The length of domal subunit 4.9+2.0mm 5.0+£2.3mm 0.655°
The width of lobular subunit 3.7+1.1mm 3.9+£2.1mm 0.434°
The width of domal subunit 4.£1.4mm 45+1.6 mm 0.254°

e. Mann-Whitney test.

The domal subunit was longer than the
lobular one about 2 mm (Table 2 and Figure 2), and
there was no significant difference between the
dimension in both sides.

Figure 2: The boundary of lobular and domal segments in
intermediate crus and tip A); the specimen of the continual zone of
domal area and the medial crus B); corresponding to the circle area
in A); (*) Notes: the medial crus ([J), the lobular segment (%), the
collagen fibres of interdomal ligaments ( ), the domal segment (%),
the triangular soft tissue is connective tissue (4, the green arrow is
the tipping point

The height of the triangular soft tissue was
about 5 mm, which equals 2 the width and the
dimensions in both sides were significantly different

e. Mann-Whitney test.

The total length of right and left lateral crus
were 18.5 and 17.5 mm, respectively; the width at the
middle point of lateral crus was 8.5 mm; the
dimensions of the tail of lateral crus were about % the
dimensions of lateral crus; the thickness of cartilage
was about 0.8 mm. The parallel direction of lateral
crus was 40.0% (12 out of 30 cadavers), and the
oblique direction was 60.6% (18 out of 30 cadavers)
(Table 5).

Table 5: The dimensions of lateral crus in Vietnamese cadavers

Dimensions Right Left p-values
From lateral genu to the 123+24mm 121£23mm  0.626°
Length boyndary of tail .
Tail 6.1+27mm 55+2.1mm 0.150
All lateral crus 185+3.9mm 17.5+29mm  0.305°
At lateral genu 80+18mm 81x18mm  0.750°
Width At the middle of lateral crus 85+14mm 85+1.2mm 0.969°
At tail 50+18mm 4.6+09mm  0.245°
Thickness of Atlateral genu 09+02mm 0.8+0.2mm 0.524:
the cartilage At th_e middle of lateral crus 0.8+0.2mm 1.1+£1.7 mm 0.387E
At tail 07+02mm _ 0.7+0.2mm 0.176

e. Mann — Whitney test.

The nasal tip supports

The width of the interdomal ligaments was
about 4 mm (Table 6 and Figure 3 and Figure 4),
which equals 7 the height and two times the
thickness.

Table 6: The dimensions of interdomal ligament in Vietnamese
cadavers

Dimension Average value
Height 8.0+4.8mm
Width 4.2 +2.4 mm
Thickness 1.8+1.0mm

The intercrural ligament in cadavers was
average 3.1 £ 1.3 mm wide, which equals ' the
length (5.8 £ 1.6 mm) and two times the average
thickness of the intercrural ligament (1.6 £ 0.8 mm).
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Interdomal ligament

Figure 3: The interdomal ligament runs from interdomal area to the
upper border of LLC and the lateral nasal valve (based on the new
point of view) in anatomic feature A) and in microanatomic feature
B); corresponding to the circle area in A); (*) Notes: the tip point of
domal area (intermediate crus) (#), the fat cells of the interdomal fat
pad ( 3, the collagen fibres in the intercrural ligament (¥), which
continue with the interdomal ligament (5

The interdomal fat pad in cadavers was
average 7.9 £ 3.8 mm wide, and 11.5 £ 3.8 mm long,
however, the average thickness of it was just 1.5 £ 1.1
mm.

Figure 4: The microanatomic feature of the lateral crus at the tail C)
and the lateral nasal valve D); corresponding to the triangle area in
A); (*) Notes for C): the interdomal ligament ( 3, which includes
many collagen fibres running in the upper face of LLC (%), lasts
long and covers the lateral crus, lateral nasal valve and the tail of
lateral crus (), the subcutaneous tissues in the inner face of nasal
vestibule (; (*) Notes for D): the specimen of lateral crus and
lateral nasal valve; B): the lateral nasal valve area (4), which has a
place for attachments of the collagen fibre bundles of nasal SMAS
and the interdomal ligament, that ligament supports to the lateral
nasal valve ( ¥, nasal muscles (%), the collagen fibres of interdomal
ligament running toward the lateral crus (»#), skin and subcutaneous
tissues of the mucosa in the inner nose have a hair follicle structure

(9

The thickness of the interdomal fat pad was 3
mm, which equals 2 the width (6.5 mm), and this fat
pad runs along from the interdomal area up to the
nose bridge about 15 mm and the thickness was 3.3
mm (Figure 5 and Figure 6).

Y 27 ol
-',JA

_A -

Intercrural ligament o

Figure 5: The intercrural ligament in anatomic feature (A) and in
microanatomic feature B), corresponding to the circle area in A); (*)
Notes: the medial crus of the LLC (4), the collagen fibers of the
intercrural ligament (), the fibers run across the intercrural area
( 9, the connective tissues, fat cells, vessels and the footplate (5

Discussion

The length of medial crus in our sample was
12-13 mm, which was shorter than Polselli R. [7]; his
result was 16 — 24 mm. The difference is easily
explained due to the difference in races so that the
crus is longer and affects to the protruding of the
nose.

Interdomal fat pad

Figure 6: The interdomal fat pad in anatomic feature A) and in
microanatomic feature B); corresponding to the circle area in A); (*)
Notes: the thickened skin on the nasal tip (#) and the thickened
subcutaneous area (¥) mixed with the interdomal fat tissues (0,
which lied on the dome of LLC (1)

The length of footplate crus, which is rarely
described in standard books, in our study was about 5
— 5.7 mm and the distance between two crus was
10.7 mm. This was consistent with the results of Byrd
H.S. [3], the result was 4 — 7.5 mm (average 11.4
mm). Moreover, we noticed that the prevalence of the
separation of upper crus was 60% in both sides and
there was a significant difference between left and
right side, the maximum distance between two crus,
which is called the intercrural space, was 3.2 mm.
Meanwhile, the part in which footplate crus did not
separate was very small (0.5 mm) and most of these
were separated far from each other to fin nasal base,
and the maximum distance between two footplates
was 11 mm (about 4 times more than the intercrural
space).

Tailing W [8] found that the distance between
two tip points was the most important factor. However,
it is noticed that the effect of this factor is not strong,
this effect is from many other factors such as the
angle of subunits, the interdomal fat pad, the
thickness of skin on nasal tip and the thickness of
nasal SMAS so based on one or more coherent
factors, we chose the different processes. Burres S [9]
concluded that the interdomal distance of the tip
points was variously based on sex and race, there
was no significant difference in that distance,
however, there was statistically different in the
distance between the interdomal subunit with tip point
of nose, that meant the smaller the distance was, the
higher the tipping point was. Moreover, two tip points
of the pair of LLC were made of a triangular soft tissue
without cartilage in the superior-inferior LLC.

The height of this triangle in our study was
about 5 mm, which equals %z the width and the area
was about 25 mm? the dimensions of this triangle

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4224-4229.
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were significantly different on both sides. This is the
place which a surgeon does not notice much, and it
can affect to nasal gap when we sew the wound after
surgery procedure with a strict suture tightening force.

Moreover, Tai-ling W. [8] noted that the
distance between two average tip points was about 5
or 6 mm if the distance was more than 6 mm, that
meant the patient nasal tip was big. In our study, this
distance in the cadavers was 6.8 mm, which was
more than the distance measured in human by
sonography (5.6 mm). Thus, if we based on this
result, we could assume that the Vietnamese nasal tip
had not been big. However, when being measured by
anthropometry, most Vietnamese has a big nasal tip.
So which factors can affect the size of the Vietnamese
nasal tip although the distance between two tip points
is not more than 6mm? This can be explained partly
based on the reason that two domal subunits and the
medial line made an angle about 80°, which affected
the distance between two tip points. The thickness of
the skin in the tip is one of the negative factors for the
procedure to refine the nasal tip; this thickness was
investigated by observation, touch or using
sonography to measure.

The lateral crus ran parallel to the border of
the nostril, the outer part ran toward and made an
angle 15° with the border of nostril [5]. However,
Constantian M.B. [2] found that after moving out of
lateral genu, the lateral crus ran parallel to ¥ border of
nostril and then toward with an angle 30-45° or more;
Sheen noticed that this change would make the tip of
nose bigger, the result was consistent with our study’s
result that 60% lateral crus run obliquely. Thus,
investigating the dimensions of lateral or medial crus
will help to build data for rhinoplasty in Viethamese,
the length is ranged 16 — 24 mm, the width is ranged
4 — 10 mm, the distance from the lower border of LLC
to the border of nostril varies based on the measured
point and the measurer, about 6mm when we chose
the middle point of domal cartilage, 5 mm when we
measured from the middle point of lateral crus, 13 mm
when we measured from the farthest point of the end
of lateral crus [5], these results are consistent with our
results (the length was 18 mm, the width at the middle
point was 8.5 mm and the thickness was 1 mm).

To sum up, Vietnamese noses have the
medial and lateral crus, which are shorter than the
white ones. Thus, most of the rhinoplasty is grafting
cartilage to lengthen the legs of the tripod. It should
notice that the shape of lateral crus, as well as the
flexure of medial crus, will affect the dimensions. We
also investigated the relationship between the lateral
crus and outer leg with the shape of lateral crus to
examine if the deformation of lateral crus affected
these dimensions in both sides and we discovered
that the deformation did not affect the length of lateral
crus as well as an outer leg of the tripod.

The width of the interdomal ligaments is about
4 mm, which equals 2 the height and two times the

thickness. Based on the dissection procedure in
cadavers and the results of Saban Y. [6], we noticed
that the definition of Anderson was not correct when
we widen the origin of domal ligament.

The reason is that most of the investigated
milestones were cut off during rhinoplasty along the
outer incision. With the inner incision in nasal
augmentation, when dissecting to put the implant, the
implant may be upper or lower the domal ligament. In
our study, the best position was lower the domal
ligament so that the implant did not appear in the
nasal tip when nasal augmentation. In other words,
the interdomal ligament was just in the interdomal
area, Saban Y. [6] confirmed that there was no widen
interdomal area, it is just the nasal SMAS, so within
the limit of our study, we cannot demonstrate that in
histopathology. So, we offer more studies about the
role of this area in histopathology and Vietnamese
patients.

The intercrural ligament in cadavers is
average 3.1 £+ 1.3 mm wide, which equals ' the
length (5.8 £+ 1.6 mm) and two times the average
thickness of the intercrural ligament (1.6 + 0.8 mm).
During the dissection procedure, we found that this
ligament was under the interdomal ligament and
linked these ligaments together, there often had a fat
pad being between two medial crus, that fat pad was
less or more. This result was consistent with other
studies [10], [11].

In our result, the thickness of the interdomal
fat pad was 3mm, which equals V2 the width (6.5 mm),
and in fact, this fat pad runs along from the interdomal
area up to the nose bridge about 15 mm and the
thickness is 3.3 mm (Pic 4). This fat pad is in most of
the cadavers we investigated; it is different from the
result of EI-Shaarawy E.A.A [5], the researcher found
that about 6.5% sample had no interdonal fat pad.
However, most of the other studies found that the fat
pad often exits in spite of the size of the nasal tip. In
some foreign studies, this fat pad is subcutaneous,
which is the thickest on the nasal tip, it covers all the
interdomal area, about 50% patients with skin
thickness from medium level and above always have
this fat pad and even patients with thin skin still have
[10], [11]. In our study, both cadaver and patient
groups had the interdomal fat pad whose size ranged
1.8 — 3.2 mm, and this pad lied in the interdomal area
about 2.9 mm, this result was consistent with Copcu
E., in which the size of fat pad was 1.8 x 3.2 mm [4],
the thickness of this in the nasal tip of male and
female are 0.38 mm and 0.19 mm, respectively.

In conclusion, the lower lateral cartilages
include 3 subunits: the lateral, the intermediate —
domal and the medial crus. The direction of the lateral
crus was running obliquely upward, that was 60% of
the sample. Thus, the distance between lateral genu
equals % the distance from the tail of LLC to the
anterior border of the nostril. The intermediate crus
was 8 mm long; the domal area was 4.5 mm wide, the
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characteristic of Vietnamese domal area was that the
angle of subunits was wide and obtuse, while two
domal areas concentrate on the medial line, so the
angle of two subunits is less than 90°, it is highest at
the dome called the tipping point, the interdomal
ligament covers that area. Between two parts of the
medial crus, there are connective ligament fibres.

With the nasal tip supporting: the width of the
interdomal and intercrural ligaments equals 'z the
height and two times more than the thickness. The
thickness of the interdomal fat pad is 3 mm, which
equals %2 the width. In histopathology, we could
observe these structures which the nasal tip supports.
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Introduction

Abstract

BACKGROUND: In medical literature, there are few studies provided a precise and detailed description of the
facial nerve rami and its branches.

AIM: Identify several practical anatomic landmarks related to the facial nerve main trunk and its rami.

METHODS: A descriptive study, 30 cadavers in the anatomy department of UPNT from October 2012 to April
2015.

RESULTS: The average distance from the mandibular angle to the division of the facial nerve is 40.8 mm, and is
86.6% from range 36 — 50 mm. There is 86.7% case in which the facial nerve is in the lateral of the
retromandibular vein, and there is a significant difference about both sides. Eighty percent of the case has the
superior and inferior ramus in the lateral to the retromandibular vein. There are 2 cases in which the superior
ramus makes the circle of the vein. Eighty percent of the facial nerve is in the lateral to the external carotid artery.

CONCLUSION: The distance from the mandibular to the division of the facial nerve is longer. The relationship
between the superior/inferior ramus and the retromandibular vein maybe not the same in both sides. In some
cases, it makes the circle of the vein to cause some complication in the parotid gland surgery.

angle, the retromandibular vein, the external carotid
artery, etc. [1], [3]. Therefore, achieving a basic
understanding of the exact course of the facial nerve

In medical literature, even though many
authors already have done many studies about the
facial nerve anatomy on Caucasian and non-
Caucasian race, specifically about its course through
the parotid gland, its rami and its branching pattern to
innervate its end-organ, none of them provided
precise and detailed description about its rami and its
branches [1], [2]. Also, they notice that the variability
of the facial nerve origin and ramification proximal to
the intraparotid course have an intimate anatomic
relationship with other structures such as the
digastricus, the mastoid process, the mandibular

in the parotid gland and its rami is critical for every
surgeon to prevent facial nerve injury in parotid gland-
related surgeries. There are anatomic landmarks that
help pinpoint the facial nerve trunk, e.g. mastoid
process, posterior belly of the digastricus, tragal
“pointer”, retromandibular vein, etc. [4]. The key to
successfully locate the facial nerve trunk lies in those
landmarks that act as reference points for the
surgeons to predict the safety of nearby structures.
Additionally, given that these reference points are
fixed during surgery, they should be easily palpable
and should permit surgeons to quickly, safely identify
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and preserve anatomic structures.

Based on our assumptions as mentioned
above, we've decided to conduct a study on “The
anatomic characteristics of the facial nerve trunk in
Viethamese cadavers”. This study aims to (1)
describe the facial nerve trunk anatomy as well as its
rami in Vietnamese adult cadavers, (2) to identify
several practical anatomic landmarks related to the
main trunk and its rami.

Materials and methods

Design

Descriptive cross-sectional study, on 30
hemifaces that belong to formalin-treated male and
female Vietnamese cadavers, at the Department of
Anatomy of Pham Ngoc Thach University of Medicine,
from October 2012 to April 2015. We used a
convenient sample from the available population of
cadavers at the university. The average age of the
cadavers is 70, in which female accounts for 33.3%
and male 66.7% (10 females: 20 males).

The inclusion criteria were: 1. Viethamese
adult cadaver, older than 18 years of age; 2. The
head, face, and neck must be intact with no previous
surgical history in these regions; and 3 — the normal
anatomy of the head, face, and neck. No deformities
or tumours allowed.

Exclusion criteria: All cadavers that have
deformities in the head, face and neck region, as well
as damaged cadavers due to dissection errors or
previous facial, parotid gland-related surgeries.

Dissection techniques and data collection

First, an incision was made along the external
auditory canal — lateral canthus, and then continued
the incision along the orbital rim, 30 mm above the
supraorbital margin. The incision will go from the
superolateral orbital rim to the aperture of the external
auditory canal and run along the superior temporal
line. Then make an incision from the earlobe and
continue parallel with the mandibular ramus and then
go along the orbicularis oris. The skin is then
separated, the second layer is then exposed, continue
dissecting the second layer into the third layer; the
incision is perpendicular with external auditory canal —
lateral canthus line and is 40mm lateral to the external
ear canal, and the inferior incision still goes along the
mandibular ramus. These incisions will be dissected
into the third layer. Dissecting the third layer (SMAS)
based on the available incisions, reflecting the SMAS
the zygoma superiorly, until the flap reaches the
zygomatic and orbital ligaments, masseteric ligaments
anteriorly, and mandibular ligaments inferiorly.

Continue dissecting the SMAS towards the orbicularis
oculi muscle, the temporal, the nose, mouth, chin, and
neck.

Figure 1: Exposed third layer (SMAS)

The fourth layer is exposed, namely sub-
SMAS (Figure 1), the parotid fascia is dissected
carefully so that facial nerve branches are not
damaged. ldentify anatomic landmarks such as the
mastoid process, the suprasternal notch, and the
clavicles to mark the anterior margin of the
sternocleidomastoid muscle. Expose the following
landmarks: the cartilaginous portion of the ear canal
and the posterior belly of the digastricus. The facial
nerve trunk usually lies deep, 10 — 15 mm below the
anteroinferior margin of the cartilaginous portion of the
ear canal (so-called tragal “pointer’), and 10 mm
below and deep to the midpoint of the posterior belly
of the digastricus. After identifying the facial nerve
trunk, proceed to dissect along the main trunk to
expose the two following rami: zygomaticotemporal
ramus and the cervicofacial branch, sometimes a third
ramus can exist. Dissect and expose the
retromandibular vein and the external carotid artery.

List of parameters to be collected

- Relationship between the retromandibular
vein and the facial nerve rami: whether the vein is
lateral or medial to the nerve.

- Relationship between the superior, inferior
division and the retromandibular vein.

- Relationship between the external carotid
artery and the main trunk as well as its ramification:
whether the artery is lateral or medial to the nerve.

- The number of branches of the
temporofacial ramus and the cervicofacial ramus.

- Branching pattern of the facial nerve main

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4230-4238.
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trunk based on Tsai’s studies and branching pattern of
its division based on Dauvis et al. classification.

- Mean distance of the facial nerve trunk from
the skin surface after it emerges from the stylomastoid
foramen.

- Mean angle formed by the facial nerve rami:
superior, middle, inferior and other division (if
available).

- Diameter and length of the facial nerve
trunk, superior and inferior division.

All parameters are collected into a data sheet
(see attached files). Measurement values are rounded
to the nearest tenth.

Materials

Measurements and data were collected using:
- A Nikon D90 digital single-lens reflex camera, Macro
lens equipped; - A dissection kit: scalpel, dissection
knife, Kelly clamp, Allis clamp, toothed and non-
toothed forceps, single-prong hook, double-prong
hook; and - Measurement devices include: analogue
calliper, a compass, a depth gauge, a protractor.

Statistical procedures

- Raw data were collected from measurement
records and encoded in corresponding variables.
These statistics are analysed by calculating Pearson’s
Chi-squared exact test as well as Student’s t-test
using SPSS 19.0. Measurements are rounded to the
nearest tenth, and p < 0.05 is considered statistically
significant.

Results

In this study, we’ve done dissections on 30
hemifaces with an average of 70, in which female
accounts for 33.3% and male 66.7%.

We identify the facial nerve trunk quickly and
safely using the centre of the triangle formed by the
temporomandibular joint, mastoid process and the
angle of the mandible, as these reference points are
easily palpable during the dissection. Besides, we
also employ the commonly accepted classical
approach to localise the facial nerve trunk for its
safety as it exits the stylomastoid foramen, which is to
find landmarks such as the posterior belly of the
digastricus to measure its depth, the mandibular
angle, the retromandibular vein, and the tragal
“pointer”. In this approach, the relationship between

the nerve trunk and the retromandibular vein along
with the bifurcation location of the former about the
mandibular angle and the posterior belly of the
digastricus are easily identified concerning the tragal
“pointer” (Figure 2), because its reference point is
difficult to localise.

Traga pointer.
| Itisanarea, nota

Figure 2: Tragal pointer pointing at the main trunk of the facial nerve

Anatomical characteristics of facial nerve
main trunk

There is only a single facial nerve trunk
(Figure 3) emerging from the stylomastoid foramen,
and no specimen has been found to have a double
trunk.

Mean distance of the right facial nerve trunk
from the skin surface after it emerges from the
stylomastoid foramen is 28.9 mm, which is deeper
than that of the left side, 25.1 mm, and this difference
is statistically significant.

The average length of the facial nerve trunk is
14.1 mm. The facial nerve trunk diameter is 2.5 mm.

e

| Lengthofthe
. main trunk

Figure 3: Length of the facial nerve trunk

The average number of divisions is 2.1 on
both sides, in which bifurcation of the trunk mostly
accounts for 93.3% and trifurcation only accounts for
6.7%.

The angle formed by the superior and inferior
division of the main trunk appears to be almost
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perpendicular to each other, an angle of 91.2° in
which 66.7% of our specimens are acute, and 33.3%
are obtuse.

Mean superior division length is 15.2 mm,
which is much shorter than that of inferior division,
23.6 mm.

There are three branching patterns (Figure 4)
of the facial nerve trunk, according to Tsai:

- Pattern 1: the main trunk divides into
superior and inferior division, closely followed by the
bifurcation of the marginal and cervical branches. e A
20.0% of our specimens displayed this pattern. Figure 6: Branching pattern 3 of the facial nerve trunk

Facial nerve main trunk localisation
method and its application

The distance (Figure 7) from the mandibular
angle to the bifurcation location of the facial nerve is
40.8 mm.

Figure 4: Branching pattern 1 of the facial nerve trunk

- Pattern 2 (Figure 5), is the largest group
(60% right-sided and 66.7% left-sided), the upper and
lower trunks divide, then branch into their 5 respective
classical divisions.

Figure 7: The distance from the angle of the mandible to the facial
nerve trunk bifurcation

The distance from the mandibular angle to the
bifurcation ranges from 36 — 50 mm and accounts for
86.6% on both sides.

We found that 86.7% of our specimens have
- facial nerves running laterally to the retromandibular
Figure 5: Branching pattern 2 of the facial nerve trunk vein on both sides and this difference is Statistically
significant about the location of the facial nerve to the
retromandibular vein on both sides with p = 0.03,
+ Pattern 3 (Figure 6): 20% right-sided and which means the location of the nerve about the vein
13.3% left-sided, the upper-division branches is notidentical on both sides.
immediately after the bifurcation of the upper and
lower divisions.

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4230-4238. 4233



Basic and Clinical Medical Researches in Vietnam

In our study, 80% of specimens on both sides,
the superior division runs laterally to the
retromandibular vein, and we found this difference in
the location of the superior division with the vein to be
statistically significant on both sides. As for the inferior
division, it runs laterally to the vein in 80% of cases on
both sides, and we found no statistically significant
difference about the location of the facial nerve with
the vein on both sides (Figure 8).

Superior division is lateral
¢ to retromandibular vein
4 d

Inferior division is
lateral to 4
retromandibular vein

Branches of inferior division are 5
lateral to retromandibular vein = =

Figure 8: The inferior division’s relation to the retromandibular vein,
but its branches and the superior division are lateral to the vein

Discussion

Based on our findings, we conclude that there
is only a single facial nerve trunk emerging from the
stylomastoid foramen and no specimen has been
found to have a double trunk, including one domestic
study by Thanh N.V. (1997) [4]. However, a foreign
study by Kilic C. has noted the existence of the double
facial nerve trunk exiting the stylomastoid foramen [5].
Besides, a study by Katz and Catalano shows that 3%
of their specimens have double facial nerve trunk [6],
and 4.4% and 13.3% in another study by Park and
Lee [7]. Does this inconsistency require a larger
sample of cadavers, as well as the need for
radiographic characteristics in Vietnamese adults to
see whether a double facial nerve trunk exists or not?

Mean distance of the right facial nerve trunk
from the skin surface after it emerges from the
stylomastoid foramen is 28.9 mm, which is deeper
than that of the left side, 25.1 mm. This difference is
statistically significant in a way that surgeons have to
take precautions when carrying out the surgery on the
left hemiface and children because the facial nerve is
more superficial in the latter. Therefore in our study,

the location of the facial nerve regarding the skin
surface appears to be deeper than that of Myint K [8]
(from 10 — 20 mm deeper than the skin), but more
superficial than that of Rodrigues (50 mm) [9]. This
variation is influenced by many factors which can be
different among individuals and races, e.g. skin
thickness, subcutaneous tissue, SMAS layer, sub-
SMAS layer, and the parotid parenchyma (Table 1).

Table 1: Comparison of length of the facial nerve trunk in
literature

Author Length (mm)

Thanh N.V [4] 224
Salame [10] 16.4
Kandari [11] 10-15
Dias F.L [12] 13
Rodrigues [9] 10
Ekinci [13] 9
Kwak [14] 9.38

Our study 14.1

The average length of the facial nerve trunk is
14.1 mm, which is shorter when compared to studies
of Thanh N.V (22.4 mm) [4] and Salame (16.44 mm)
[10], but is equivalent to results from Kandari (from 10
— 15 mm) [11] and Dias F.L (13 mm) [12].
Furthermore, our measurements are longer than
those of Rodrigues (about 10 mm) [9], Ekinci (9 mm)
[13] and Kwak (9.38 mm) [14]; this difference might
vary due to an individual’s race and ramification of the
main trunk. Salame emphasised the importance of its
length in facial nerve anastomosis because the trunk
needs to be long enough to allow anastomosis with
other branches without being too overstretched or too
slack [10].

The average number of divisions is 2.1 on
both sides, in which bifurcation of the trunk mostly
accounts for 93.3% and trifurcation only accounts for
6.7%; this is in agreement with findings of Myint K [8].
However, as Park and Lee’s recommendation stated,
surgeons should be suspicious for the presence of the
third division as they can accidentally damage it [7].
Based on our findings, trifurcation takes up 6.7%
which is in agreement with Park and Lee’s findings,
4.4% [7]; but our findings are lower than that of Thanh
N.V (24%) [4], Kalaycioglu A (18.8%) [15], Ekinci
(18.6%) [13] and Kopuz (18%) [16], and higher than
that of Salame (2.2%) [10]. This disparity might be
due to racial factors or inherent inaccuracy in our
insufficient sample. Nevertheless, the probability of
having the third division is non-negligible (albeit small)
has an important meaning to all surgeons: pay
attention to its probable existence and avoid injuring it.

Besides, we found that the angle formed by
the superior and inferior division of the main trunk
appears to be almost perpendicular to each other, an
angle of 91.2°, in which 66.7% of our specimens are
acute, and 33.3% are obtuse. This is in agreement
with Myint K’s findings in a way that when the nerve
reaches the posterior border of the mandibular ramus,
its divisions almost form a perpendicular angle [8].
Meanwhile, Thanh N.V’s findings show that 56% are
obtuse, and 44% are acute [4]. Mathematically, any
angle greater than 90°is obtuse, and if it's less than
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90°, it will be an acute angle. However, in our study,
the values of the angle formed by the superior and
inferior division vary around 90, or in other words, they
form a perpendicular angle.

Mean superior division length is 15.2 mm,
which is much shorter than that of inferior division,
23.6 mm. This finding is statistically significant and in
agreement with Thanh N.V’s findings, in which the
former is 15.1 mm but the latter is notably shorter that
of ours, 12.4 mm [4] (Table 2). This inconsistency in
the inferior division is due to individual variability as in
our study it travels a considerably long course after its
branching from the main trunk before dividing into the
mandibular branch, the cervical branch or the
anastomotic branch. As for the diameter, the superior
is 2 mm and inferior division is 1.4 mm, but when we
use paired t-test to compare between the two, the
finding isn’'t statistically significant (p > 0.05).
Therefore, the diameter of the two is identical.
Compared to another domestic study by Thanh N.V,
the superior division diameter is 1.94 mm, which
agrees with our findings, but the interior diameter is
smaller, 1.07 mm [4]. In contrast with international
findings by Myint K, the superior temporofacial
division has a diameter nearly twice that of the inferior
ramus [8]. As for Pia F’s findings, the superior division
runs in a superomedial fashion and has a greater
diameter [17].

Table 2: Comparison of pattern ratio in literature

longer than that of international counterparts, such as
Myint K (28.06 mm, range from 11 — 40 mm) [8],
McCormack (34 mm on Caucasian, range from 14 —
46.9 mm) [19], Davis et al. (32mm, range from 25 — 45
mm) [20], Park and Lee (28.8 mm on Korean, ranging
from 12.1 — 39.8 mm) [7]. Is the facial nerve trunk in
Viethamese truly located at a higher position than
other races? To achieve this finding, we need to
conduct a study with large enough samples together
with location comparison between the main trunk and
the mandibular angle about the zygomatic arch.

Besides, the distance from the mandibular
angle to the bifurcation ranges from 36 — 50 mm and
accounts for 86.6% on both sides, which is drastically
higher than Myint K’s findings, in which most of their
specimens (81.0%) has the bifurcation 21 — 35 mm
above the mandibular angle [8] (Table 3).

Table 3: Comparison of distance from the angle of the
mandible to the bifurcation of the facial nerve with Myint K’s
findings

Distance in mm Myint K. Our study
Number  Proportion (%)  Number  Proportion (%)
11-15mm 3 3.8% 0 0%
16 — 20 mm 6 7.6% 0 0%
21 -25mm 12 15.2% 0 0%
26 — 30 mm 30 38.0% 0 0%
31-35mm 22 27.8% 3 10.0%
36 —40 mm 6 7.6% 14 46.7%
41 — 45 mm 0 0% 8 26.7%
46 — 50 mm 0 0% 4 13.3%
51 —55mm 0 0% 1 3.3%
79 100.0% 30 100.0%

Author Pattern 1 (%) Pattern 2 (%) Pattern 3 (%)

Tsai [18] 24.7 42.0 33.3
Thanh N.V [4] 10.0 82.0 6.0
Our study 20.0 60.0 20.0

Specifically, 60% of our specimens display
pattern 2 on both sides and the ratio between patterns
is not statistically significant. Pattern 1 and 3 take up
20% evenly. Compared to Tsai's findings, 24.7% of
their specimens display pattern 1 (the main trunk
divides into superior and inferior division, closely
followed by the bifurcation of the marginal and cervical
branches), which agrees with our findings; as for
pattern 2 (the upper and lower trunks divide, then
branch into their 5 respective classical divisions), their
findings are lower than those of us (42%); regarding
pattern 3, their findings are higher than those of us
[18]. Compared to Thanh N.V’'s findings, type 1
(equivalent to Tsai pattern 2) accounts for 82%; type 2
(Tsai pattern 3) accounts only 6% and type 3 (Tsai
pattern 1) accounts 10% [4].

The distance from the mandibular angle to the
bifurcation location of the facial nerve is 40.8 mm,
which agrees with Thanh N.V’s findings of 38.6 mm
[4]. This can be explained by the fact that both authors
have conducted their corresponding studies on
Viethamese, so the mandibular ramus length is
approximately identical. Besides, according to other
authors’ explanation, this distance in Caucasian is
remarkably longer due to their greater body size as
well as larger, stronger mandible. However, in our
study, the distance from the angle to the bifurcation is

We also noticed that the distance from the
mandibular angle to the bifurcation of the facial nerve
ranges from 31 — 55 mm, compared to Myint K’s
findings of 11 — 40 mm [8], which means if we divide
the distance into 5mm portion, we can miss the in-
between values. This could mean that in our
upcoming study, maybe we should calculate the ratio
between the distances from the bifurcation to the
whole mandibular ramus length so that it may be more
significant. Identifying the distance from the angle of
the mandible to the bifurcation is critical to clinical
otolaryngology as it prevents facial nerve injury during
parotid gland-related surgeries.

We found that 86.7% of our specimens have
facial nerves running laterally to the retromandibular
vein on both sides and this difference is statistically
significant about the location of the facial nerve to the
retromandibular vein on both sides with p = 0.03,
which means the location of the nerve concerning the
vein isn’t identical on both sides. This finding agrees
with Alzahrani, in which 83% of their specimens have
facial nerve running laterally to the retromandibular
vein, and 17% lies medially to the vein, and this
relationship isn’t identical on both sides [21]. As for
Astik R.B, their findings show that 90% of
retromandibular vein lies medially to the temporofacial
and cervicofacial division, 10% of their specimens
have divisions running laterally to the vein, as the
main trunk and its divisions form a “fork” that runs
between the mandibular and the superficial temporal
vein [22].

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4230-4238.

4235



Basic and Clinical Medical Researches in Vietnam

In our study, 80% of specimens on both sides,
the superior division runs laterally to the
retromandibular vein, and we found this difference in
the location of the superior division with the vein to be
statistically significant on both sides. As for the inferior
division, it runs laterally to the vein in 80% of cases on
both sides, and we found no statistically significant
difference about the location of the facial nerve with
the vein on both sides. This is in agreement with Kim
et al. findings, larger inferior division mostly runs
laterally to the retromandibular vein (83%), and few of
them (17%) goes medially to the vein [23]. As for
Wang et al.,, 100% of cases have mandibular branch
running at a more superficial layer to the
retromandibular vein [3]; Dingman found that 98% of
retromandibular veins run medially to the marginal
branch and only 2% runs laterally [24]; Savary et al.,
found that the all cervicofacial division run laterally to
the retromandibular vein [25]. Therefore, despite
disparities in each of the division’s proportion, most of
the authors concluded that over 80% of the main
trunk, a superior and inferior division run laterally to
the retromandibular vein and the location of the facial
nerve concerning the nerve might be different
between the two sides. Also, we found no difference
about the location of the superior and inferior division
concerning the right retromandibular vein, but we
found a statistically significant difference about the
superior division with the left vein (p = 0.024). This
shows that, on the same individual, the location of the
superior and inferior division about the vein can be
different ipsilaterally or bilaterally, and the nerve-vein
relationship doesn’t appear to obey any law as shown
by Laing and McKerrow’s findings in which the
superior division runs laterally and medially to the vein
while the inferior division runs laterally [1].

Unexpectedly, Toure G. et al., study shows
that there are 4 cases in which the retromandibular
vein forms a ring through which the facial nerve trunk
travel (2 cases) and the remaining 2 cases have the
inferior division goes inferiorly to this venous ring [2].
Also, Alzahrani noted that the retromandibular vein
forms two rings and both superior and inferior division
go through these rings [21]. This is in contrast with our
study in a way that our finding shows the superior
division forms a ring around the retromandibular vein
(Figure 9), and as a consequence, encountering this
variation may increase facial nerve injury risk or cause
bleeding during parotid gland tumour removal. In
normal anatomical settings, the facial nerve runs
laterally to the vein, so bleeding risk due to nerve
injury is negligible. However, in special cases, the
retromandibular vein runs laterally to the main trunk or
its division, so bleeding and facial nerve injury risk will
be substantially higher in parotid gland tumour
removal surgery.

b
The superior division forms a ring
with the retromandibular vein

Figure 9: The superior division forms a ring with the retromandibular
vein

As for otolaryngology application, Alzahrani F.
R. used the retromandibular vein to identify the facial
nerve by first successfully identifying the former at the
cervical region and then dissect in an upwards fashion
to the inferior division of the facial nerve as the latter
usually lies superficial to the retromandibular vein.
After successfully pinpointing the inferior division, the
facial nerve will be identified and exposed [21]. This is
the method commonly employed by various authors in
the world. As for Ariyoshi and Shimahara [26], they
provide standards based on the retromandibular vein.
If the vein is pushed medially or the vein is not
displaced, and the location of the tumour lies laterally
to this vein, the tumour is considered to be lying in the
superficial portion of the parotid gland. The method of
using the retromandibular vein as an anatomic
landmark in preoperative radiography has an
accuracy of up to 86.4%. Therefore, a basic
understanding of the existence of the changing
relationship between the facial nerve and the
retromandibular vein is not only important in
evaluating preoperative safety but also has great
value in locating the location of the parotid gland
tumour, but this prediction doesn’t guarantee 100%
accuracy.

Application perspective of the study

The dissection technique described in the
study can assist surgeons in recognising the facial
nerve trunk and its rami before surgical dissection,
which will avoid damage to this nerve. In particular,
we defined the relationship between the
retromandibular vein and the facial nerve rami; the
superior, inferior division and the retromandibular
vein; diameter and length of the facial nerve trunk as
compared to other literature studies. This allows
scientists to acknowledge the variations of facial nerve
distribution in response to racial factors, individual
background, personal landmarks. According to our
knowledge, this study was the first research about this
subject to be conducted in Southeast Asia. In general,
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our results can be indicated as a useful surgical guide.
Future studies are justified to determine further
research on the variability in ramification patterns of
the facial nerve among distinct racial and ethnic
groups. Other studies using alternative research
methods such as external palpation landmarks, facial
nerve electrical stimulation should also be performed

to optimise the accurate results, lesser time
consumption and improve cost-efficiency.
Our findings about the  anatomical

characteristics of the facial nerve main trunk and its
division include: all cadavers have a unique trunk
exiting from the stylomastoid foramen, none of the
specimens has been found to have double trunk, the
distance of the facial nerve to the skin surface on the
right side is deeper than the left side which must be
respected during surgery. Mean trunk length is 14.1
mm, the diameter of 2.5 mm, an average number of
divisions is 2.1 in which bifurcation proportion
accounts for 93.3%, and the third division may exist
and might be damaged intraoperatively. The angle
formed by the superior and inferior division appears to
be almost perpendicular (91.20), and mean superior
division length is 15.2 mm, which is notably shorter
than inferior division, 23.6 mm. We found that most of
our specimens displayed Tsai pattern 2 (60%).

To identify the main trunk and its division, we
found that the distance from the angle of the mandible
to its bifurcation location is 40.8 mm, which is
considerably longer than other authors due to the
bifurcation lies at a higher level and the distance to
the bifurcation ranges from 36 — 50 mm, which
accounts for 86.6%. Based on our findings, to avoid
facial nerve injury during parotid gland-related
surgery, surgeons need to correctly identify the facial
nerve bifurcation along the posterior border of the
mandibular ramus to the mandibular angle.
Approximately 86.7% of cases have facial nerve
running laterally to the retromandibular vein on both
sides, and over 80% of the superior and inferior
division run laterally to the retromandibular vein.
Based on this finding, we conclude that the location of
the superior and inferior division about the
retromandibular vein may not be identical ipsilaterally
and bilaterally, and this nerve-vein relationship doesn’t
seem to obey any law. Also, we found that the
superior division forms a ring around the
retromandibular vein, and bleeding and facial nerve
injury risk might be increased during parotid gland
tumour removal procedures.
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Introduction

Abstract

BACKGROUND: Maxillary Lefort | osteotomy, mandibular bilateral sagittal split ramus was frequently used in
correcting skeletal class Ill malocclusion. There was a lack of research on class Il malocclusion patients’ quality
of life (QoL) after bimaxillary osteotomy.

AIM: Class | Intermaxillary relationship was achieved, aesthetic was significantly improved. Significant
improvement in Class Il skeletal patients’ quality of life was acquired. The achievement of harmonious face would
be beneficial to the facial aesthetics of patients, thus improving the quality of life.

METHODS: Harmonious face index is an effective criterion in assessing the surgery’s outcome. In this study was
conducted on 30 patients at Hanoi National Hospital of Odontostomatology, Viet Duc Hospital, and Hong Ngoc
Hospital from April 2017 to April 2018, and it was a quasi-experimental study with self-comparison, 12 months
follow up.

RESULTS: Orthognathic surgery effectively corrected malocclusion crossbite, dental compensation, and helped
to improve facial aesthetics. 100% of patients had the quality of life improved, good quality of life consisted of
86.7%. In comparison with a harmonious facial index of Kinh ethnic in Vietnam, 70% of patients achieved skeletal
harmony, 63.3% of patients achieved dental harmony, 80% achieved soft tissue harmony.

CONCLUSIONS: Vietnamese harmonious facial index should be used in planning and pre-surgical simulation.

malocclusion, need a combination of orthodontic and
surgical treatment to achieve good outcomes in function
and aesthetic. Maxillary Lefort | osteotomy and bilateral
sagittal split osteotomy ramus (BSSO) are commonly

Malocclusion is the incorrect dental phenomena
between the teeth of two arches. In America and Asian
countries, this incidence of malocclusion can reach 70% of
the population [1]. Class Il malocclusion comprises high
percentages in the population, up to 35% [2]. Class llI
malocclusion is the aetiology of occlusal trauma, functional
decrease, and an increased risk of dental diseases, facial
aesthetic and psychological problems [3]. Treatment for
skeletal class Il malocclusion is quite necessary to improve
quality of life [4]. Most adult patients with skeletal class IlI

applied worldwide, providing good outcome in aesthetic
and function in three dimensions, as well as post-operative
stability[5],[6]. Therefore, patients’ physical, psychological
aspects, as well as the quality of life, can make significant
progress. In recent years, patients’ quality of life (QoL) has
been a matter of concern which has been considered to be
a criterion in assessing the patients’ recovery after surgery.
Orthognathic Quality of Life Questionnaire (OQLQ) was
created to measure patients’ quality of life. OQLQ was
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considered to be an effective instrument for the assessment
of patients’ quality of life after orthognathic surgery [7], [8].
The Vietnamese harmonious facial index is an aesthetic
criterion of surgery. Thus, we conducted this study to
evaluate the quality of life and the suitability with the
harmonious Viethamese facial in skeletal class |l
malocclusion patients after orthognathic surgery.

Subjects and Methods

Subjects: 30 skeletal class Il malocclusion
patients were treated with preoperative orthodontic and had
orthognathic surgery in Hanoi (Hanoi National Hospital of
Odontostomatology, Viet Duc University Hospital and Hong
Ngoc Hospital) from April 2017 to April 2018. Patients with
severe congenital facial defects were excluded.

Study method: Quasi-experimental study with self
- comparison before operation (TO) and after operation 12
months (T12). All patients were operated with maxillary
Lefort | osteotomy and bilateral sagittal split ramus
osteotomy. The cephalometric X-ray was used to assess
the patients’ skeletal, dental, soft tissue before the operation
and after operation 12 months. Orthognathic Quality of Life
Questionnaire (OQLQ) was used to evaluate patients’
quality of life before the operation and after operation 12
months (appendix A). The questionnaire contains 22
guestions which were divided into four parts, including facial
aesthetics, oral function, awareness of dentofacial
aesthetics and social aspects of dentofacial deformity. Each
guestion is scored on a 4-point scale, which 1 refers to
“bothers you a little”, 4 = “bothers you a lot’, 2 and 3 =
“between these statements”, 0 score refers to “does not
apply or does not bother”. The high score presents a
negative influence on the patients QoL. The low score
indicates a positive influence on the QoL. Average score: <
2: good quality of life; 2-3: moderate quality of life; = 3: poor
quality of life.

Evaluating the effectiveness of surgery is
evaluation the changes in the facial index before and after
surgery by comparing skeletal, dental and soft tissue index
in pre-operation (TO) and 12 months post-operation (T12).

Assess the suitability with Viethamese harmonious
facial index is assess the suitability between the post-
operation facial index and Viethamese harmonious facial
index by comparing patients’ cephalometric indexes after
12 months post-operation with Viethamese Kinh Ethnic,
harmonious facial index in National Research in School of
Odonto& Stomatology — Hanoi Medical University.

Statistics

Data analysis: Continuous variables were skeletal,
dental and soft tissue index (SNA, SNB, ANB angle, A-V,
B-V, Pg-V, Wits, overjet, overbite, U1-SN, Is-V, L1-MP, Ii-V,
Li-E, Ls-E, Cm-Sn - Ls angle, Li-B-Pg' angle, Ns - Sn-Pg’

angle) measured in Cephalometric X — rays and OQLQ
score were analysed with SPSS 16.0 software. Pair T-tests
was used to compare the normal distribution variables
before and after the operation. Wilcoxon signed-rank test
was used to compare OQLQ score and the non-normal
distribution variables.

Results

Patch test results

There were 30 patients includingl4 male patients
(46.7%); 16 female patients (53.3%) in the study. All the
patients were Kinh ethnic. The subjects’ age was in a range
of 18 to 25 years old.

Table 1. Skeletal, dental and soft tissue index in 12month
postoperation (T12) in comparision with preoperation (T0)

TO (N = 30) T12 (N = 30) [

Index X SD x SD  (TOvs T12)
SNA (degree) 80.87 381 8272 3.34 <0.001*
A-V (mm) 60.37 5.44 63.67 4.85 < 0.001*
SNB (degree) 84.98 4.22 81.67 3.78 < 0.001*
B-V (mm) 65.66 7.73 63.45 6.51 <0.001*
Pg-V (mm) 66.59 9.36  63.89 8.62 <0.001*
ANB (degree) -4.11 2,65 1.05 1.01 < 0.001**
Overjet (mm) -4.08 215 2.10 0.31 <0.001*
Overbite (mm) 1.47 0.67 1.61 051  >0.05*
U1-SN (degree) 110.53 9.15 107.34 8.61 <0.001*
Is-V (mm) 67.17 7.24 69.90 6.67 < 0.001*
L1-MP (degree) 86.87 8.71 94.78 3.70 < 0.001*
li-V (mm) 71.44 801 67.24 6146  <0.001*
Li-E (mm) 3.68 112 145 220 <0.001**
Ls-E (mm) -3.04 1,65 -0.17 1.75 < 0.001**
Cm-Sn-Ls (degree) 81.92 4.49 94.26 4.04 <0.001*
Li-B'-Pg' (degree) 146.29 8,94  133.75 781 <0.001*
Ns-Sn-Pg’ (degree) 185.54 341  167.41 3.56  <0.001*

Note: *P values were determined by Pair T-test; **P values were determined by Wilcoxon signed-rank
test.

According to Table 1, there was a forward
movement of the maxilla (SNA, A-V increased), the
backward movement of the mandible, prognathic chin
reduced (SNB, B-V, Pg-V reduced). Class | intermaxillary
relationship was achieved, crossbite was corrected. Upper
incisors (Is-V increased) moved forward, lower incisors (li-V
decreased) moved backwards. The angle between the
lower incisors and mandibular plane (L1-MP) increased, the
angle between the upper incisors and cranial plane (U1-
SN) decreased. Forward movement of the upper lip (Ls-E
increased), the backward movement of the lower lip (LIi-E
decreased) were seen, facial angle decreased (Ns-Sn-Pg’).
Nasolabial angle was larger (Cm-Sn-Ls increased), and the
labiomental angle was smaller (Li — B' — Pg’ decreased) in
comparison with the pre-surgery index. Above changings
were statistically significant (p < 0.05). Overbite changing is
not statistically significant (p > 0.05).

Table 2: The improvement of quality of life

Awareness of Social Aspects of
oQLQ Facial Aesthetics Oral Function Dentofacial Dentofacial SUM
Aesthetics Deformities
Preop Postop Preop Postop Preop Postop Preop Postop Pre-op Postop
N 30 30 30 30 30 30 30 30 30 30
MEDIAN 165 5 17 6 14 5 26 8 72 23
MIN 12 0 12. 0 10 0 17 0 52 0
MAX 20 14 20 14 16 11 31 23 87 61
P <0,001 <0,001 <0,001 <0,001 <0,001

Note: P values were determined by Wilcoxon signed-rank test.
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As can be seen from Table 2, before surgery, the
minimum score for OQLQ in sum was 52, and the
maximum score was 87, the median score was 23. One
year after surgery, all the minimum, maximum and median
score decreased significantly to 0, 61 and 23, respectively
(p < 0.001, Wilcoxon Signed Rank Test). The same trends
were seen in the score for OQLQ in Facial Aesthetics, Oral
Function, Awareness of Dentofacial Aesthetics, Social
Aspects of Dentofacial Deformities.

30 25 (83.3%) 26 (86.7%) " Good
u Moderate

Poor

No of patient
s

Preoperation Postoperation

Figure 1: Quality of life-changing after surgery

From the above chart, before surgery, there was
no good quality of life case, the poor quality of life consisted
of 83.3%.In contrast, after surgery, 26 cases were having a
good quality of life (86.7%), 4 cases having the moderate
quality of life (13.3%) and there was no case having poor
quality of life (Fig. 1).

100 24y

90 70%

30 (21/30) (6139.';?;60)
70

60
50
40
30
20
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0 g

Skeletal Dental Soft tissue

36.7%
(11/30)

u Harmony u Not Harmony

Figure 2: Suitable rate with Viethamese harmonious facial index

Among 30 patients got 12 months postoperative
following up, 21 cases were having harmonious skeletal
index (70%), 19 cases having harmonious dental index
(63.3%) and 24 cases having harmonious soft tissue index
(80%) (Figure 2).

Discussion

Twelve months postoperative, our study observed
forward movement of the maxilla, the backward movement
of the mandible and the intermaxillary relationship was
changed from class Il (pre-operation) to class |. Overjet

was increased to the positive average value, crosshite was
corrected. The angle between lower incisors and the
mandibular plane was increased, the angle between
maxillary incisors and the basal plane was decreased,
dental decompensation was achieved (palatal inclination of
upper incisors and labial inclination of lower incisors), dental
esthetic was improved. Soft tissue was also changed:
forward movement of the upper lip, the backward
movement of the lower lip, decreasing facial angle,
increasing nasolabial angle as well as decreasing
labiomental angle in comparison with pre-operation. These
changes significantly improved facial aesthetics, the
relationship between upper lip and nose, lower lip and chin.
Our result was appropriate with studies conducted by
Ghassemi [6], Aydemir [9].

There were a variety of articles that have mentioned
the merits of orthognathic surgery in skeletal class Il
malocclusion patients. In recent year, other studies have
directly cared about the patients’ quality of life which is a wide
concept related to physical health, aesthetic aspect,
psychological state, social relationships.

In our study, OQLQ was chosen because OQLQ is
a questionnaire designed for orthognathic. We evaluate
patients’ quality of life at the one-year postoperative period
because we tended to asses the long-term complications,
including skeletal relapse and neurosensory disturbances.
Thus, it was possible to evaluate the influence of long-term
complications on QoL.

In our study, the results described a highly significant
degree of overall improvement in patients’ quality of life after
orthognathic surgery. The subjects’ quality of life achieved a
statistically significant improvement in all four OQLQ domains.
In agreement with our outcome, other authors, including Wee,
2014 [10], Abdullad, 2015 [11], also found the improvement of
patients’ quality of life after orthognathic. Applying OQLQ for
41 patients, Wee found that patients’ quality of life was
significantly improved after two years bimaxillary osteotomies
[10]. Similarly, Abdullad also used OQLQ to assess the
quality of life for 17 patients, and the outcomes showed that
the highly significant improvement in patients’ quality of life
was evident [11].

All subjects in our study underwent the combination
of Lefort | maxillary advancement and BSSO mandibular
setback operation with rigid fixation. The complications and
surgical outcomes remarkably affected the quality of life.
Long-term complications were the main factor that contributed
to the changes in patients’ quality of life. In BSSO, the inferior
alveolar nerve was damaged, thus causing numbness of the
lower lip and chin. In the study of Alolayan, in 238 patients, the
percentage of nerve injury was 36.6% after mandibular
procedures [12]. In our study, we found that the neurosensory
disturbances reduced after one-year follow, that refer to the
recovery of the nerve. After a one-year post-operation, only 5
patients were complaining about a litle humbness of chin.
The other long-term common complication is skeletal and
dental relapse.

In our study, the percentage of patients who
achieved the harmonious Viethamese face after 12 months
post-operation was high. Dental decompensation, less acute
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nasolabial angle, less obtuse labiomental angle, decreasing
facial angle helps improving facial esthetic significantly.
Patients’ facial aesthetic made remarkable progress, thus
improving the patients’ confidence as well as the quality of life.
Therefore, Viethamese harmonious facial index should be
applied in planning and preoperative simulation to increase
the surgery’s outcome and the patient’s quality of life.

In conclusion, maxillary Lefort | osteotomy and
mandibular bilateral sagittal split ramus osteotomy were
effective in correcting skeletal class Il malocclusion. After
surgery, class | intermaxillary relationship was acquired,
esthetic was significantly improved. The study showed a
highly significant improvement in Class Il skeletal patients’
quality of life after 12 months bimaxillary osteotomies. Al
four OQLQ domains improved remarkably after 12 months
of surgery. The achievement of harmonious face would be
beneficial to the facial aesthetics of patients, thus improving
the quality of life. Viethamese harmonious facial index should
be used in planning and preoperative simulation to increase
the surgery’s outcome and the patient’s quality of life.
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Appendix A

oQLa . .
’ 9. 1 spend a lot of time studying 12 3 4 N/A
Please read the following statements carefully. In . teeth in the mitror
order to find out how important each of the state- 10. 1 dislike having my photograph 12 3 4 N/A
ments is to you, please circle 1, 2, 3, 4 or N/A taken
where: 11. 1 dislike being seen on video 12 3 4 N/A
1 means it bothers you a little 12 1 often stare at other people’s 12 3 4 N/A
4 means it bothers you a lot teeth
2+3  lie between these statements 13. 1 often stare at other people’s 123 4N/A
N/A  means the statement does not apply to you faces
or does not bother you at all 14 1 am self<conscious about my 12 3 4 N/A
. facial appearance
1 2 3 1 15. 1 try to cover my mouth when 12 3 4 N/A
Bothers you Bothers you I meet people for the first time
alitle alot 16. I worry about meeting people 12 3 4 N/A
1. 1am self-conscious about the 12 3 4 N/A . {“‘:“')“r:;,ﬁ:;‘":;ﬂu willmake 123 4N/A
appearance of my teeth hurtful comments about my
2. I have problems biting 1234NA appearance }
3. 1 have problems chewing 1.2 3 4 N/A 18. 1 lack confidence when 1amout 12 3 4 N/A
4. There are some foods Tavoid 12 3 4 N/A socially
eating because the way my teeth 19. I do not like smiling when1 12 3 4N/A
meet makes it difficult meet people
5 Idon't like eating in public 12 3 4 N/A 20. 1 sometimes get depressed 123 4NA
places about my appearance
6. Igetpainsinmy faceorjow 123 4N/A 21 I sometimes think that people 12 3 4 N/A
7. Idon't like seeing a side view 12 3 4 N/A are staring at me
of my face (profile) 22 Comments about my appear- 12 3 4N/A
8. Ispend a lot of time studying 12 3 4 N/A ’

ance really upset me, even when

my face in the mirzor 1 know people are only joking
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Abstract
BACKGROUND: In recent times, scientists have found new treatments for colorectal cancer patients.

AIM: The study is to evaluate the efficacy and toxicity of triplet combination chemotherapy of 5-
fluorouracil/leucovorin, oxaliplatin, and irinotecan (FOLFOXIRI) for patients with metastatic colorectal cancer in
stage IV.

METHODS: Uncontrolled clinical trial carried on 39 stage IV colorectal cancer patients.

RESULTS: The overall response rate of the treatment was 79.4%. The average progression-free survival was
13.4 £ 9 months. The overall survival rate at 12th month and 24th month were 90% and 76%, respectively. The
proportion of granulocytopenia was 48.9%, no grade 3 or 4. Side effect beyond hematology was most seen in
hepatic toxicity with 52.5%, mainly at grade 1. Vomiting was 18.3%, all at grade 1. Other adverse event was very
low at percentage.

CONCLUSIONS: The triplet combination FOLFOXIRI chemotherapy improves the outcome of patients with
metastatic colorectal cancer regarding rate of response, overall survival rate and progression-free survival, and
the level of toxicity was acceptable.

support

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

Introduction

Colorectal cancer is a common type of
gastrointestinal cancer. The disease tends to increase
in recent times. Treatment of metastatic colorectal
cancer is still difficult, with overall survival (OS) and 5-
year survival rate reported of 16-25 months and 11%,
respectively [1], [2]. At present, 5-fluorouracilimines,
oxaliplatin and irinotecan are still three "backbone"
drugs to the treatment for metastatic colorectal
cancer.

A meta-analysis presented that the increase
of overall survival rate significantly associate with the
use of all 5-fluorouracil, oxaliplatin and irinotecan over
the total duration of treatment [3]. Currently, in
accordance with recommendation by many cancer

organizations around the world, these three drugs are
used step by step through two-drug regimen
(FOLFOX/XELOX, FOLFIRI/XELIRI). However, not all
100% of patients are treated with all 3 these drugs
because some patients abandon the following
treatment lines, or their condition does not allow
second-line treatment.

Thus, the idea of using all three drugs from
the first-line treatment was sprouted more than 10
years ago. In 2002, the first two Phase Il studies
reported the efficacy and safety of the combination of
Oxaliplatin/Irinotecan/5-FULV (FOLFOXIRI) at the first
stage [4]. Subsequently, many phase Il studies were
performed with satisfactory results of this regimen.
Since 2010, FOLFOXIRI were recommended in
NCCN (National Comprehensive Cancer Network)
Clinical Practice Guidelines in Oncology [5].
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In Vietnam, the rateof colorectal cancer ranks
4™ in men and 6" in women [6]. FOLFOXIRI regimen
is gradually being introduced at some oncology
facilities due to its efficacy and feasibility. However,
since then there was no clinical trial established to
evaluate the effectiveness as well as toxicity of
FOLFOXIRI in Viethamese patients with metastatic
colorectal cancer.

Therefore, we carried out this work with the
aim of performing an initial review in relation to the
efficacy and toxicity of FOLFOXIRI in treatment for
patients with metastatic colorectal cancer in stage IV.

Materials and Methods

Study design

This study was a single-arm, uncontrolled
prospective clinical trial. All eligible patients were
selected from October 2013 to September 2014 in the
Oncology and Palliative Care Department, Hanoi
Medical University Hospital.

Patient selection and study process

Main eligibility criteria were as followed:
patients were diagnosed with metastatic unresectable
colorectal adenocarcinoma; age from 20 to 75 years;
Eastern Cooperative Oncology Group (ECOG)
performance status (PS) score of 0 or 1; the patients
were treated by at least 3 cycles of FOLFOXIRI in the
first-line treatment (Table 1); liver, kidney and
hematological functions before treatment were in
normal limits; did not suffer from diseases with near-
death risk and other chronic diseases. General
information was collected by questioning patients and
their family member to record age, gender, medical
history, reasons of hospitalization, signs and
symptoms of disease. Pre-treatment assessment
included physical examination, performance status
evaluation, complete blood profile, CEA level
measurement, colonoscopy, X-ray imaging or CT
(computed tomography) scan, abdominal CT scan
and/or ultrasound, electrocardiogram and any other
applicable method to examine metastatic sites. In the
period of treatment, a physical examination was
conducted once in two weeks. Metastatic sites were
re-examined once within 8 weeks. Abdominal CT scan
or MRI was demanded in order to evaluate liver and
abdominal metastases.

Table 1: Treatment of FOLFOXIRI chemotherapy at first-line
with specific dosage

Dosage Day of receiving

Irinotecan: 165 mg/m2, intravenous infusion for 1 hour. Day 1, 15
Oxaliplatin: 85 mg/m2, intravenous infusion for 2 hours Day 1, 15
Calcium folinat 200 mg/m2, intravenous infusion for 2 hours Day 1, 15

5FU 3200 mg/m2, continuous intravenous infusion during 48 hours Day1,2,3,15,16,17

Note: The regimen was repeated once per 2 weeks.

Evaluation of treatment response was made
in accordance with RECIST (Response Evaluation
Criteria in Solid Tumors) criteria version 1.1 [7].
Overall response = Complete response + partly
response [7]. The adverse event of FOLFOXIRI
chemotherapy were observed weekly and categorized
in accordance with standard National Cancer Institute
Common Terminology Criteria for Adverse Events
version 4.0. Patients with disease stability or
continuous response after 6 cycles were shifted to
maintenance phase with oral Capecitabine (Xeloda).
During maintenance treatment, patients were re-
examined before Capecitabine administration.
Progression Free Survival is estimated in the period of
time between the time the study starts and the time of
disease progression. Overall survival was calculated at
12-month and 24-month.

Statistics

All collected data were analyzed and
measured by SPSS 22.0 software. Progression-free
survival (PFS) and overall survival (OS) were
estimated by the Kaplan-Meier method from the day
of treatment started. Dichotomous variables were
analyzed by using Chi-square test and median values
compa. The p values < 0.05 were recognized
statistically significant.

Ethical

This study is completely voluntary and is
aimed at improving the quality of treatment, not for
any other purpose. Patients who have met the
selection criteria will be explained in detail about the
study, patients who agree to participate in the study
will be signed on a volunteer to participate in the
study. All details about the patient's condition are
encrypted and confidential. The patient has the right
to withdraw from the study.

Results

A total of 39 wunresectable metastatic
colorectal cancer patients were recruited to the study.
There were 26 males and 13 females, with a median
age of 52.9 years (range 25-70). Half of the
participants had taken chemotherapy for their disease
previously. The most common reason for
hospitalization was abdominal pain with 74.4%.
Majority of patients were with PS-1 (82.1%), while
performance status (PS) score of 0 accounted for
percentage of 17.9%. Bowel obstruction was the most
common symptom (43.6%), followed by papable
abdominal mass of 20.5% at the time of diagnosis
(Table 2).
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Moderately differentiated adecarcinoma was
responsible for two third of the study population,
followed by participants having type of histopathology
as mucinous adenocarcinoma. The peritoneum was
more commonly found in patients with mucinous
colorectal cancer (20.5%, compared with 5.1% of
patients with moderately differentiated
adenocarcinoma) (Table 2).

Regarding primary tumor distribution, left-
sided colorectal cancer had the highest percentage of
61.5%. Of which, primary tumors were more
frequently distributed at sigmoid colon (41%) and liver
(17.9%), other locations accounted for proportion of
41.1%. Liver was the most prevalent distant
metastatic site (64.1%), whereas patients with
peritoneal metastasis and pulmonary metastasis were
25.6% and 17.9%, respectively. Retroperitoneal lymph
node occurred in 30.8% of metastatic colorectal
patients. 26 patients (66.7%) had CEA levels of
20ng/ml or below before treatment (Table 2).

Table 2: Clinic-pathology features of metastatic colorectal
cancer patients whose disease was not radically resectable

Characteristics Percentage
Male 26 (66.7%)
Gender Female 13 (33.3%)
Under 40 8 (20.5%)
Age 45-60 26 (66.7%)
Over 65 5 (13.8%)
Abdominal pain 29 (74.4%)
Signs Hematochezia 10 (25.6%)
Diarrhea 9 (23.1%)
Performance status PS1 32 (82.1%)
PSO 7 (17.9%)
Bowel obstruction 17 (43.6%)
Symptoms Fluid in the abdomen 1(2,6%)
Palpable abdominal mass 8 (20.5%)
No symptom 13 (33.3%)
Sigmoid colon 16 (41%)
Tumor location Hepatic flexure 7 (18%)
Other location 16 (41%)
Liver metastasis 25 (64.1%)
Pulmonary metastasis 7 (17.9%)

Distant metastatic site Peritoneal metastasis 10 (25.6%)

Retroperitoneal lymph node 12 (30.8%)
>1 32 (82.1%)
=1 7 (17.9%)
CEA > 20 ng/ml 13 (33.3%)
CEA <20 ng/ml 26 (66.7%)
Moderately differentiated adenocarcinoma 26 (66.7%)
Mucinous adenocarcinoma 13 (33.3%)

No. of involved organs
CEA concentration

Histopathology

Efficacy

All participating patients had measurable
disease and were evaluated for response (Table 3).

Table 3: Response rate of the treatment

Response Percentage (%)
Completely 2 (5.9%)
Partially 25 (73.5%)
Disease stability 4 (11.8%)
Disease progression 3 (8.8%)

After 3 cycles, we recorded 5.1% of patients
who responded fully after 3 cycles and the majority of
patients had partial response (76.9%); 5.1% of
patients with progressed disease. After 6 cycles, five
patients discontinued the chemotherapy prematurely
because of disease progression after 3 cycles and
geographical distance. According to Table 3, 25

patients (73.5%) achieved partial remission and 2
cases (5.9%) obtained a complete response,
therefore, the rate of overall response and disease
control were 79.4% and 91.2%, respectively. The
median dosage intensity of irinotecan, oxaliplatin and
5-FU used in the treatment for 39 colorectal cancer
patients were 83.7%, 83.08% and 84.33%,
respectively.

—Survival Function
1.0 —+ Censored

% of Survival

T T T T T T T
0.00 6.00 12.00 18.00 24.00 30.00 36.00 42.00

Progression Free Survival (months)

Figure 1: Progression-free survival

After 36 months of follow-up, the progression-
free survival in our study was calculated as 13.4 + 9
months (Figure 1). The overall survival rate at 12th
month was 90% and 24th month was 76% (Figure 2).
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Figure 2: Overall survival rate

All patients in the study were assessable for
the safety of treatment. The most prevalent adverse
events included neutropenia, thrombocytopenia,
anemia, vomiting, diarrhea, stomatitis, hepatic toxicity,
peripheral neurotoxicity. Nevertheless, most toxicity
complications were at grade 1 or 2, and grade 3 or 4
was commonly seen in neutropenia. Of which,
granulocytopenia of grade 1/2 occurred in 25.5% of
patients, while grade 3 and 4 occupied a lower rate of
14.1% and 9.3%, respectively. Thrombocytopenia and
anemia accounted for very low percentage of 3.2%
and 8.3%, mainly at grade 1. Liver toxicity was the
most prevalent non-hematological adverse event and
accounted for the highest proportion of 52.5%,
followed by vomiting and diarrhea with the figure of
18.3% and 6.9%, respectively. All of them were
scored at grade 1/2 (Table 4).
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Table 4: Adverse Event of FOLFOXIRI regimen

Adverse Event Grade 0 (%) Grade 1-2 (%) Grade 3-4 (%)
25.5

Granulopenia 51.1 23,4
Thrombocytopenia 96.8 3.2 0

Anemia 91.7 8.3 0
Vomiting 74.23 23 2.67
Diarrhea 93.1 6.9 0

Oral toxicity 96.57 3.63 0

Liver toxicity 47.5 52.5 0
Discussion

In recent times, the development of

chemotherapy in treatment for patients with colorectal
cancer has led to considerable benefit regarding
antitumor activity and efficacy [5]. Documents showed
that the best outcomes are obtained from patients
who received all three main active substances (5-FU,
irinotecan and oxaliplatin), but that in a sequential
strategy only 60% to 80% of patients are able to
continue the second-line treatments and thus, to be
able to expose to all these three agents. These
considerations assist the procedure to improve
potentially more active first-line regimens which put 5-
FU with both irinotecan and oxaliplatin. Thus, we
conducted the study to evaluate effectiveness combo
of irinotecan, oxaliplatin and 5-FU/LV (FOLFOXIRI),
orderly.

In our research, the overall response rate was
79.4%. Of which, there were 5.1% of patients with full
response, 73.5% with partial response, 11.8% with
stable disease and 5.9% with progressive disease.
Consequently, the rate of disease control was
calculated as 91.2%. The overall response rate is
among the highest findings which were presented in
previous study on any chemotherapy regimens for
treatment of metastatic colorectal cancer [4], [8], [9],
[10]. The median dose intensities were 83.7% with
Irinotecan, 83.08% with Oxaliplatinand 84.33% with 5-
FU. This is the lowest dose intensity of chemotherapy
compared with those four reference studies, except
for Souglakos et al.’s study [8]. Regarding to patients’
characteristics, based on three main factors: median
age, prevalence of patients treated with chemotherapy
before, severity of disease, our patients group
presented a younger median age (54 years), the
second lowest number of patients with metastases > 1
(16.7%, just behind the figure of Azmy et al.’s study
with 9%), and approximately 50% of patients had
been taken with chemotherapy previously (middle-
ranking among 4 cited studies). Thus, the
characteristics of our studied population were
relatively more favorable than those of other groups in
mentioned studies.

During a follow-up period of 36 months, our
study showed that the median progression-free
survival was recorded as 13.37 £ 9 months. This
result was comparable to foreign studies using the

same regimen. Particularly, Falcone et al.’s study,
(2002) revealed a median progression-free survival of
10.4 months while Souglakos et al.’s study reported
the progression-free survival of 13 months on average
[4], [8]. Furthermore, in comparison with other
regimens, FOLFOXIRI increased PFS by about 3
months, and decreased the risk of early disease
progression by halfThe 12th month and 24th month
overall survival rate was 90% and 76%, respectively.

A notable disadvantage of FOLFOXIRI is
tohave many side-effects, but in an acceptable level.
Neutropenia was the most common hematological
toxic effect with proportion of 48.9%. In particular, the
incidence of grade 1/2 granulocytopenia was 25.5%
while grade 3/4 was found in 23.4% of patients. There
was no case of fever caused by neutropenia.
Interestingly, neutropenia was one of the adverse
event with the highest rate in studies conducted by
Falcone et al., (2002)’s which suggested that 14% of
patients had at least one episode of neutropenia fever
[4], and Souglakos et al., (2002) which found that
grade 3 and grade 4 neutropenia happended in 14
patients (45%), two patients had neutropenia fever
(6%) [8]. Compared with mentioned authors, our result
of neutropenia was somewhat lower. In our study,
patients were screened for blood count routinely on
day 8 after chemotherapy. Cases with grade 2 or
above were injected with leukocyte stimulants and
closely observed, daily white blood cell counts were
measured to administer leukocyte-stimulating drugs if
necessary, until blood cound reached over 2000 white
blood cells/ml. In addition, dosage adjustment for
each patient was based on level of granulocytopenia
in the period of treatment. Cases with grade 3
granulocytopenia were isolated in sterile rooms and
broad-spectrum antibiotic prophylaxis was used until
white blood cells increased to above 2000/ml.

Regarding anemia, the rates of anemia and
thrombocytopenia in our study were 8.3% and 3.2%,
respectively. Most of side effects of anemia (6.5%)
and thrombocytopenia were at grade 1. The rate of
grade 2 anemia was very low with 2.3% and these
side effects at grade 3 and 4 did not appear in the
study. Also, the percentages of anemia and
thrombocytopenia of foreign studies were very low (<
10%) [11], [12]. The three drugs Oxaliplatin, 5-FU and
Irinotecan have unclear effect on thrombocytopenia
occurrence. Regarding anemia, only oxaliplatin can
cause a small erythropoietic anemia because a small
fraction (~ 7%) of oxaliplatin penetrate into red blood
cells and break down the red blood cells after 48
days. Nevertheless, because only a small proportion
of oxaliplatin can get into red blood cells, the levels of
anemia of regimens containing oxaliplatin in general
and of FOLFOXIRI in particular are not high.

Vomiting during chemotherapy occurred in 42
cases. However, no incidence of vomiting at grade 4,
grade 3 occurred in 2.67% of the patients. The
remaining was mainly infusions causing vomiting at
grade 1 (74.23%) and grade 2 (23%). The toxicity rate
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was lower than Falcone et al.'s study, in which the
incidence of vomiting was 60% for grade 1, 53% for
grade 2 and 13% for grade 3 [4]. The causes of this
type of vomiting are usually related to psychological
factors which stimulate pneumogastric nerve to cause
vomiting. To solve this problem, we usually use
supplements of pills (Diazepam) for patients with a
history of severe vomiting in the previous infusion. In
addition to using the 5-HT3 class of anti-vomiting
medication, we also combined two other classes in a
routine way: Corticosteroids (dexamethasone) have
anti-vomiting mechanism on the central nervous
system; Primperan has anti-vomiting mechanism by
D4 receptor blockade. Several severe vomiting cases
(grade 3) were also given Haloperidol, a
chemotherapy-induced P-receptor blocker in the CTZ
(chemo-trigger zone).

The incidence of diarrhea in our study group
was 6.9%. Most patients developed diarrhea at later
time (after 24 hours of chemical infusion). There was
no case of diarrhea in grade 3 or 4. By contrast,
Souglakos et al., treated on 31 stage IV colorectal
cancer patients with the similar regimen and found
that grade 3 and 4 diarrhea was presented in 10
cases (32%) [8]. Besides, the rate of grade 3, 4
diarrhea in Falcone et al.’s research (2007) was 20%,
with no significant difference from FOLFIRI group [10].
Irinotecan, in addition to be Topoisomerase Il enzyme
inhibitor, inhibit Acetylcholinesterase, an enzyme that
decomposes  neurotransmitter  of  Acetylcholin
receptor. Therefore, using Irinotecan will stimulate
parasympathetic nervous system which intensifies
bowel movement and results in diarrhea. All of our
patients are taking Atropin to prevent this side effect.
Depending on the severity of patient's diarrhea,
Atropin is added during infusion.

Three-point six three percent of patients with
oral toxicity had been detected in this study and all
were at grade 1. FOLFOXIRI regimen not using bolus
5-FU as a feature causes low rate of stomatitis.
Studies of Peeters M et al., (2010) [13] and Douillard
JY et al., (2000) [14] also had a low incidence of this
toxicity (below 5%) [13], [14]. Cases with oral toxicity
was detected and treated early, which limited
significantly the severity of this unwanted effects.

The most prevail non-hematological adverse
event was liver toxicity, accounting for 52.5% of
patients treated by FOLFOXIRI, by most of them were
at grade 1 (50%), followed by grade 2 with only 2.5%.
Similarly, liver toxicity in majority of foreign studies
amounted to the highest percentage at grade 1 while
the figure of grade 2 toxicity was very small [15], [16].
Of three drugs used in this study, Oxaliplatin is
metabolized and excreted mainly in kidney so there is
no effect on the liver. 5-FU and irinotecan are
metabolised and excreted primarily in the liver, which
can cause hepatitis due to the drug. However, the
severity of hepatitis is usually mild and self-healing
after chemotherapy discontinuation. In the period of
treatment, we focussed on the use of infusion after

chemotherapy to improve liver function, which helps
reduce liver enzymes.

In conclusion, the FOLFOXIRI chemotherapy
is a highly effective regimen demonstrated by an
increase in response rate, progression-free survival
and has side-effects at manageable and well tolerated
levels during first-line treatment of metastatic
colorectal cancer. The regimen needs to be
conducted more in study with a larger sample size
and a broader scope to prove its effectiveness and
safety before being widely applied in hospitals across
the country.
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Introduction

Deep vein thrombosis (DVT) occurs when

BACKGROUND: Deep venous thrombosis (DVT) is a prevalent complication of orthopedic surgery. According in
many studies. The incidence of DVT may be up to 50% if thromboprophylaxis is not available.

AIM: The objective of this study was to check the degree of disease, clinical characteristics and analyzed factors
in vulnerabilities with lower-limp DVT after orthopedic surgery in a Vietnam teaching hospital.

METHODS: Orthopedic patients who met criteria were recruited at our hospital between August 2017 and June
2018. Ultrasound was used to discovering lower-limp DVT in pre-surgery and 7 days after surgery in all patients.

RESULTS: The incidence of DVT after orthopedic surgery was 7.2%. Patients with older age (> 60) have a risk of
2 times higher of DVT after surgery than normal people (p < 0.05). The incidence of postoperative DVT was
higher in immobile individuals > 72 hours (p < 0.05). Patients with prolonged surgical time (>120 minutes) had a
higher risk of postoperative DVT than non-surgical patients’ surgery (p < 0.05).

CONCLUSIONS: DVT remains a common complication following orthopedic surgery. Older age, immobility
status, and surgical time have been found to be risky factors for the development of postoperative lower-limp DVT
in orthopedic patients.

method used to detect DVT occurs in up to 50% of
orthopedic patients, and PE is cause of death of about
1.7% of patients experience THA and about 2% of
patients experience TKA. Even with prophylaxis, the
likelihood of DVT in orthopedic surgery is 27% [2].

blood clots are formed and cause partial or complete
blockage of the veins, most commonly the lower-limb
veins Complications can include pulmonary embolism
(PE), as a result of a blood clot moving to the lungs,
and syndrome after thrombosis. In the United States,
DVT and PE caused up to 600,000 hospitalizations a
year, approximately 50,000 deaths from PE [1].

However, according to the literature, the
clinical symptoms of DVT is mostly atypical, only
suggestive [3]. Nguyen Van Dung conducted a study
of clinical characteristics of DVT and found that leg
pain occurs in 45.9% of patient with thrombosis and
48.4% of patients without thrombosis, while other
symptoms such as swelling, leg numbness, warmth or
redness are detected in these two groups. These
signs and symptoms are easily confusing with those
appearing postoperatively [4]. Similarly, Ker-Kan Tan
et al., implemented hospital-based case-control study

Orthopedic surgeries, such as total hip
arthroplasty (THA) and full knee joint surgery, are
favorable conditions for the formation and
development of the DVT. According to current reports,
in the absence of thromboprophylaxis, the vein
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and indicated that presenting signs/symptoms relating
to DVT such as leg pain, warmth, erythema and fever
were not significantly different between groups [5].

We conducted this research to evaluate the
incidence rate, clinical characteristics and risk factors
for lower-limb DVT in patients undergoing major lower
limb orthopedic surgery in our teaching Bach Mai
hospital in Vietnam.

Materials and Methods

Study subjects
Patient Selection

To be included in the study, patients had to be
adult (= 18 year of age) and had undergone one of
surgical procedures including total hip arthroplasty,
knee arthroplasty or repair of femur fracture, were
received preoperative anticoagulant therapy with low-
molecular-weight-heparin or oral rivaroxaban, and
have = 3 days of hospital stay after surgery. Patients
who have been previously diagnosed and treated for
lower extremity DVT were excluded from the study, as
were patients with neurological diseases who did not
have ability to co-operate and provide accurate
information. All the patients were notified of the
investigational nature of the research, provide oral
acceptance before registration on to the study.

Time and Location

The research was proced from August 2017
to June 2018 in Bach Mai Hospital, Hanoi, Vietnam.

Methodology

Study Design: Cross-sectional

examination.

descriptive

Sample size and sampling method
Sample size
Method:

n= 221_0/2 X p(l—_p)
d 2

n: sample size for the study;
a: 95% confidence coefficient;
Zy.ap= Zap = 1,96;

p: incidence of DVT after orthopedic surgery,
p = 0.4,

d: absolute error, d = 0.1;

The result of calculating the sample size is
that n = 92.2.

Therefore, the minimum sample size required
for the study is 93 patients.

Sampling method: Intentional sampling
method by selecting patient according to the selection
criteria in the study until the sample size is sufficient

Study Process

All patients who satisfy the criteria of study
and agreed to attend in the examination were
interviewed and collected data (demographic
information, clinical and subclinical characteristics,
surgical methods, thrombo-prophylaxis regimen),
taken a blood sample to perform D-dimer levels
before and after 3 days of surgery. Simultaneously, a
Duplex ultrasonography of the lower limb veins was
also excecuted to confirm the presentation of thrombi
prior to surgery, since patients diagnosed with pre-
existent DVT would be excluded from the study. After
7 days or in case of clinically suspected VTE post-
operatively, patients were clinically checked-up and
experienced Duplex ultrasonography of lower limb
veins and were assessed using Caprini score in order
to determine the diagnosis of DVT. After hospital
discharge, patients were conducted to account to the
reseach center promptly if any symptoms and
evidences of DVT occurred at home, and were asked
to visit for re-examination after 1 month or
immediately when symptoms occurred.

Statistical Analysis

Consecutive variables were precented as
mean * standard deviation or median [range: min-
max]. Besides, we conducted Student t test or the
Wilcoxon Rank Sum test to appreciate distinction in
mean or medians, respectively. Categorical data were
compared using the chi-square or Fisher exact tests.
Multivariate logistic regression was performed to
identify risk factors independently interconnected with
occurrence of post-operative DVT. Odds ratio (OR)
and 95% confidence interval (Cl) were computed
using logistic regression. The a level for statistical
significance for all test was set at 0.05. All analyses
were performed using SPSS 23.0 and STATA 12.0.

Results

From August 2017 to June 2018, we enrolled
97 orthopedic surgical patients who meet criteria to be
included in the study at Bach Mai Hospital. Mean age
of study population was 61.1 £ 16.3 years old, with the
lowest age of 25 and the highest of 95 years old. The
proportion of men and women was 47.4% and 52.6%,
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respectively. All patients in the study did receive
thromboprophylaxis, mainly with Rivaroxaban 10
mg/day (82.5%) or Enoxaparin 40 mg/day (13.4%), for
average of 10-14 days, and possibly up to 35 days
after surgery [26]. During follow-up, four patients
presented major bleeding complications during
Enoxaparin therapy, and Rivaroxaban was used
alternatively in the following days.

Table 1: Essential characteristics of orthopedic inmates

Characteristics DVT group (n =7) Non-DVT group (n =90) p value
Age

18-40 0 13 (14.4%)

41-60 2 (28.6%) 27 (30.0%)

61-74 5 (71.4%) 31 (34.4%)

>75 0 19 (21.2%) P>005
Mean age

X % SD (Min-Max) 65.3 +7.3 (55-74) 60.8 + 16.8 (25-95)

Gender

Male 3 (42.9%) 43 (47.8%)

Female 4 (56.1%) 47 (52.2%) P>0.05
Surgical procedures

Total hip replacement 3 (4.8%) 59 (95.2%)

Repair of femur fracture 0 3 (100%)

Total knee replacement 4 (12.9%) 27 (87.1%) P >0.05
Acetabular labral tear 0 1 (100%)

surgery

Symptoms

Pain in one leg 7 (100%) 67 (74.4%) >0.05

Erythema 5 (83.6%) 35 (38.9%) >0,05

Swelling 4 (57.1%) 46 (51.1%) >0.05

Limb numbness 2 (28.6%) 11 (12.2%) >0.05

D-dimer test (mg/| FEU)

Before surgery 2.39+252 1.15+1.38 <0.05

After surgery 6.13 +7.38 2.64 +2.31 <0.05

Seven patients developed lower-limb DVT
after surgery, and were compared versus those who
did not (non-DVT group: n = 90). Patients with DVT
were older than those without DVT (65.3 £ 7.3 vs.
60.8 + 16.8 years, respectively). DVT was detected in
71.4% of patients aged 60-74 years. The distinction
was not statistically considerably (p > 0.05). There
were no gender differences between two subgroups.
The prevalence of lower-limb DVT was mainly in the
two types of surgery: 12.9% for knee arthroplasty and
4.8% for hip arthroplasty. Regarding to the clinical
presentation of DVT in orthopedic patients, the rate of
leg pain, erythema, swelling and limb numbness were
respectively 100%, 83.6%, 57.1% and 28.6% in DVT
patients, higher than those of non-DVT group (Table
1).

Table 2: Risk factors of lower-limb DVT

Risk factors No. of patient with lower-limb DVT QOdd ratio p value

Age > 60 5(9.1%) 2.0 (0.38-10.86) <0.05
Female sex 4 (7.8%) 1.22(0.26-5.8) >0.05
Current smoker 2 (12.5%) 2.17 (0.4-120) >0.05
Diabetes 1(9.1%) 1.33(0.1-12.3) >0.05
Previous major surgery (1 2 (20.0%) 4.1(0.8-22.1) >0.05
month or more)

Blood transfusion 4 (13.8%) 3.5(0.8-15.5) >0.05
Immobilization > 72 hour 5 (20.0%) 8.8 (1.6-48.5) <0.05
Operative time 4 (50.0%) 28.67 (4.7-173.7) <0.05

Table 2 summarizes the result of logistic
regression used to analyze the association between
post-operative lower-limb DVT and causative factors
including age over 60, gender, smoking status, history
of diabetes, previous major surgery, blood transfusion,
immobilization > 72 hours and operative duration. Our
analysis revealed that older age (> 60), immobilization
(> 72 hours), and prolonged surgery (operation time >

120 min) were significantly associated to the high risk
of DVT (p < 0.05). Particularly, the rate of post-
operative lower-limb DVT was significantly higher in
patients who were immobilized for = 72 hours (20%),
compared to those who weren’t (2.8%). Immobilization
increased the risk of DVT by 8.8 times in orthopedic
surgical patients (95% CI, 1.6-48.5). Patients with
prolonged surgical time (= 120 min) had elevated
overall rate for lower-limb DVT and greater risk of
post-operative deep venous thromboembolism (OR =
28.67; 95% CI, 4.7-173.7) compared with patients
having less than 120 minutes of surgical time.

Discussion

Deep vein thrombosis is known to occur
prevalently after surgery, particularly orthopedic
surgery, and to be able result in PE, which can be
fatal. Our study of 97 patients undergoing major
orthopedic surgery reveals that the rate of DVT after
orthopedic surgery was 7.2%. This finding is lower
than the 40% found in the Vo Van Tam and Nguyen
Vinh Thong’s study conducted in Cho Ray Hospital
[6]. Moreover, Kim K et al reported 18%-24%
incidence of deep vein thrombosis following total hip
arthroplasty (THA) and an incidence of 20%-49%
following total knee arthroplasty (TKA) [7]. Although
these studies were similar in time and patient’s
characteristics compared to our study, the patients of
these studies did not receive pre-operative
thromboprophylaxis while in our study it was provided
to 100% of patients before surgery. Thus, the rates of
DVT are higher than ours.

Regarding to the clinical characteristics of
lower-imb  DVT, no statistically considerably
distinction was found between groups. The most
found symptoms/signs were leg pain and erythema in
DVT group. This suggests that these two symptoms
may be indications that the patient may have had or
be having lower-limb DVT. However, with the
specificity of orthopedic surgery as the intervention in
the limbs of the patient, so these symptoms can be
confusing, difficult to identify. Author Nguyen Van
Dung (2011) claimed that the clinical symptoms of
lower-limb DVT are atypical, nonspecific and easy to
confuse with other diseases [4]. Others such as
swelling, numbness and paresthesia are somewhat
related to the feeling of each patient, so there is a
similarity between DVT and non-DVT patients.

Our study shows that preoperative and
postoperative D-dimer test values were significantly
higher in the DVT group than in the non-DVT group (p
< 0.05). These values were also found similar after
surgery. Si-dong Yang, et al., conducted study on D-
dimer test and found the D-dimer in DVT group to be
relatively greater than non-DVT group [8]. Hamidi S,
et al., reported a difference in D-dimer levels after
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surgery between patients with and without DVT, with
D-dimer cut-off point on day 3 post-operatively of 2.1
pg/mL for 100% sensitivity, 80.7% specificity and
100% negative diagnostic result [9]. Furthermore,
Sudo A, et al., indicated the increase of D-dimer level
statistically significant on day 4, 7, 10 and 14 after
surgery, a value of 7.0 mg/L on day 4 is significant for
the diagnosis of lower extremity DVT [10]. In case
Duplex ultrasound images are negative, the addition
of D-dimer test eliminates the risk of DVT and patient
does not need to do second ultrasound test [11], [12].
Therefore, our findings are consistent with those of
foreign authors.

Ascertaining the risk factor for progessive of
DVT and PE is significant as this may help clinicians
determine high risk patients and give them
appropriate prophylaxis. In this study, we evaluate 8
factors for their role in causation or association with
development of DVT after orthopedic surgery and
found age over 60, immobility > hours and prolonged
operative time (> 2 hours) to be significant risk factors.

Older age is commonly related to weak
venous valve dinamic, vascular sclerosis and high
blood viscousness. This factor associated with limited
exercise after surgery, may result in lower limb DVT.
In present research, age have been found to be
significantly interconnected with an increase of
venous thrombosis among orthopedic patients. Our
result is consistent with that of Motohashi M which
showed that age over 60 years significantly increased
the risk of DVT by 3.91 times (p < 0.001) [13]. After
surgery, patients often do not exercise in bed and
spend a lot of time travelling on ambulant, thus they
are at high baseline risk of venous thrombosis in the
lower extremity. Our study confirms that postoperative
immobilization over 72 hours was considerably
interconnected with high risk of lower-limb DVT (OR =
8.8, p < 0.05). Our finding also accords with that of
Bagiaria et al. [14]. In Virchow’s Triad describing the
pathogenesis of venous thrombosis, one of the three
factors are stasis of blood flow. Prolonged immobility
can be conducive to this condition, leading to the
genesis of blood clot in the lower-limb.

Table 2 shows that patients who had surgery
time greater than 120 minutes increased the risk of
DVT by 28.67-fold, which was statistically significant
at p < 0.001. Bagiaria et al., suggested that a surgery
performed for more than 2 hours will increase the risk
of DVT by 4.318 times [14]. Besides, Kang J, et al.,
reported a 1.69 times higher risk in patient with
prolonged operative time [15]. The finding of our study
was surpassingly higher than those of the authors,
perhaps because our sample size was 97 patients,
which is much lower than that of Bagaria's (147
patients) and Kang J's (1025 patients). In an analysis
of 611 patients who had undergone orthopedic
surgery of lower extremities, Motohashi M et al.
demonstrated that prolonged operation time (> 120
minute, OR = 4.52) was detected as factor that
markedly impacted the occurrence of DVT in all

patients. But in general, the more time the surgery
take, the greater the risk for developing lower-limb
DVT become [13].

In conclusion, DVT remains a common
complication following orthopedic surgery. Our study
conducted on 97 orthopedic surgical patients showed
that the incidence of postoperative DVT was 7.2%.
Common clinical symptoms are pain in one leg,
swelling, paresthesia and skin color change. Old age,
immobility status (> 72 hours) and prolonged
operative time were associated with a higher risk of
developing postoperative DVT after orthopedic
surgery. Thus, plastic surgeons should carefully
examine the risk factors of DVT before implementing
major orthopedic surgeries and should remain aware
of the likelihood of developing postoperative DVT in
high-risk patients.
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Introduction

Venous

thromboembolism

Abstract

BACKGROUND: Direct oral anticoagulant-rivaroxaban may provide a simple, fixed-dose therapy for the
management of hospital-acquired, acute venous thromboembolism (VTE) and for extended treatment, its use
could skip lab observation and/or parenteral treatment.

AIM: Compare the efficacy and safety (EAS) of RIV vs. standard therapy (SDTD) in a cohort of Vietnamese
patients diagnosed with symptomatic, acute VTE.

METHODS: An open-label, case-control, prospective study was conducted to check the efficacy and safety (EAS)
of oral rivaroxaban (RIV) alone (15 mg 2 times/day for 3 weeks, then 20 mg 1 time/day) in a comparison to the
standard therapy (STDT) (enoxaparin 1.0 mg/kg 2 times/day combining with vitamin K antagonist). Patients were
treated for 6 months and followed-up for suspect reoccurring VTE and bleeding.

RESULTS: A total 187 patients were enrolled into study. 83 were provided rivaroxaban and 104 received
enoxaparin overlapping with vitamin K antagonist (VKAs). Recurrent VTE occurred in 3 (3.6%) rivaroxaban-
received patients compared with 5 (4.8%) standard-treatment received patients (OR: 0.74, 95% CI, 0.17 to 3.20, p
> 0.05). Major bleeding events were found in 1 (1,8%) and 4 (3.9%) cases in the RIV treated and STDT cohort,
respectively (OR: 0.30, 95% CI, 0.03 to 2.76, p > 0.05).

CONCLUSION: The finding of this study in Viethamese patients with acute VTE presented comparable EAS
profile with RIV versus STDT, consistent with those found in global population.

enoxaparin (low molecular weight heparins) plus
vitamin K antagonists (VKAs). However, it still has
some limitations. Enoxaparin requires uncomfortable
subcutaneous injection on a daily or twice daily basis

(VTE), . . )
while treatment with VKAs demands lab observation

(for

example deep venous thromboembolism (DVT) or
pulmonary embolism (PE)) is a major issue which
cause annual prevalence of about 100 — 200 cases
per 100,000 individual in the Western countries [1],
[2]. In Asia, the prevalence of VTE has increased over
recent years, however, it is often knownto be lower
than that in Caucasian population [3], [4].
Anticoagulant therapy effectively minimize the rate of
recurrent VTE from 25% to 3% approximately within
the period from 6 to 12 months, but the risk of VTE
reoccurrence was stable at around 5-10% after one
year of treatment [5].

Standard guidelines on antithrombotic therapy
for VTE commonly suggest the application of

and cautious dosage modification and may be
complicated by interacting with food and concomitant
drug. After one year, the likelihood of occuring major
bleeding event with regard to the use of VKAs is
approximately 1 to 2% annually [6]. As a result, the
debate on balancing the advantages and the
disadvantages of continuous therapy were still
controversial, regardless of the high likelihood of VTE
reoccurrence in a long term. An absolute method to
solve several of these concerns might be introduction
of new oral anticoagulant that skip the requirement for
parenteral medication and routine lab observation but
shows effectiveness as a single factor for acute and
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continued treatment of symptomatic VTE.

Rivaroxaban (RIV), a new oral anticoagulant,
acts through activedirect inhibition of activated Factor
Xa and shows a quick onset of peak anticoagulant
effect (within 2-4 hours after dosing) and has
calculable pharmacodynamic and pharmacokinetic
properties, which restrain the requirement for daily
observation of anticoagulation, has a low propensity
for interacting with other drugs and does not need
dietary restrictation [7]. The evaluation of RIV was
implemented in global clinical trial in acute
symptomatic VTE patients, and showed a comparable
efficacy as enoxaparin plus VKA with reduced
incidence of major bleeding [8], [9].

Although there are a number of published
studies on using RIV for the intervention of
thrombolysis conditions in the literature, this therapy is
not well documented among Asian population.
Therefore, we aimed to compare the efficacy and
safety (EAS) of RIV vs. standard therapy (SDTD) in a
cohort of Viethamese patients diagnosed with
symptomatic, acute VTE.

Methods

Study design

This was a case-control, prospective study
designed to evaluate the EAS of RIV in comparison
with SDTD (enoxaparin overlapping with VKAS) in
treating acute hospital-acquired VTE. The research
was conducted at a teaching hospital (Cho Ray
Hospital, Ho Chi Minh, Vietham).

Subject and sampling method

Convenience sampling method is applied. All
eligible patients are recommended to participate into
study.

Patients were enrolled in the study if they
were = 18-year olds and had been diagnosed as
having acute, symptomatic DVT and/or PE. Patients
were not included if therapeutic dosage of parenteral
anticoagulant was given to patients for over 48 hours
before randomization; or if thrombectomy had been
performed, a vena cava filter required for the present
occasion of thrombosis; or if patients were
contraindicated for using anticoagulant. Other criteria
for exclusion were: having significant hepatic disease;
another designation for VKAs; cerebral haemorrhage;
occurrence of bleeding or an increased likelihood of
occurring bleeding,; renal failure with creatinine
clearance levels < 30 mL/min; a systolic blood
pressure (BP) of = 180 mm Hg or diastolic BP of =
110 mm Hg; pregnancy or breast-feeding; or a life
expectancy of < 3 months.

Treatment regimens

Patients using rivaroxaban for VTE treatment
were received 15 mg 2 times per day for the first 3
weeks, then 20 mg were given 1 time per day
continuously. Patients distributed to STDT received
injection of enoxaparin with a dosage of 1.0 mg/kg of
body weight two times per day, and vitamin K
antagonists (warfarin or acenocoumarol), begun
during 48 hours after selection. Anticoagulation with
SDTD was stopped when the INR (international
normalized ratio) was recorded as 2.0 or higher for
two continuous days and after the patients had been
given at a minimum of 5 day. The VKAs dosing was
changed to sustain an INR of 2.0-3.0. Initially, the
INRs were examined frequently, and when stabile, at
least one time per month.

Patients follow-up

Follow-up for discharged patients was
performed for intended treatment period (6 months)
and evaluated at fixed intervals that were alike for
both subgroups. Any signs and symptoms of VTE
recurrence, bleeding and complications were elicited
using a checklist among each outpatient visit. If any of
signs and symptoms of these events happened,
patients were guided to inform to physician. In case of
clinically suspected VTE reoccurrence, objective
testing was demanded.

Outcomes

The main outcome for this study was the
prevalence of reoccurring VTE consisting of
symptomatic DVT or PE. The criteria for detection of
recurrent PE were as follow: a new intraluminal filling
deficiency on pulmonary angiography or computed
tomography scan, a new cutoff of a vessel of 2.5 mm
or higher in caliber on pulmonary angiography, a new
non-high probability perfusion defect related to DVT
as determined by ultrasonography or venography. The
criteria for identification of recurrent DVT were as
follow: a new non-compressible venous segment or a
significant enlargement (more than 4 mm) in the
caliber of the blood clots during full compression in
earlier uncommon sector on venous detected by
ultrasound scan or on the appearance of a filling
deficiency on venography.

The outcome of safety was clinically relevant
bleeding. Bleeding complications were classified as
critical if it was clinically overt and required a
transfusion of more than two units of packed red blood
cells; was intracranial or retroperitoneal, appeared in
another critical site and/or conduced to mortality. Non-
critical clinical bleeding was determined as observable
bleeding that did not satisfy the criteria for major
bleeding complication but was related to medical
intervention, infrequent use of drug or abandonment
of medication, unscheduled contact with doctor, or
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impairment of daily activities.

Mortality was identified as being because of
PE, bleeding events or other causes happening during
the time of continuous treatment. Pulmonary
embolism was seen as the reason of decease if
objective documentation of the disease were
demonstrated, or if the reason of death was not
discovered and PE could not be removed.

Statistical analysis

Desciptive statistics were conducted to
analyze distribution of baseline characteristics in the
two treatment arms. Qualitative variables were
calculated as percentages and quantitative variables
were calculated as average (x SD). Proportions and
absolute differences and corresponding 95%
confidence intervals (Cl) were reported. Exact method
was applied to calculate 95% CI. The results were
recognized statistically significant if p < 0.05.

Results

From January 2017 to August 2018, a total of
187 VTE patients were selected into the study. Of
these, 83 were given RIV and 104 received
enoxaparin overlapping with VKAs. Overall, 71
patients receiving rivaroxaban (85%) had isolated
DVT vs. 91 (87%) from standard treatment group;
Moreover, 3.6% vs. 4.8% of patients had DVT and
PE, and; 10.8% vs. 6.7% of patients had PE without
DVT symptoms (Table 1). Limb swelling and leg pain
were found as the most frequent signs in DVT patients
while dyspnea and chest pain were mostly seen in PE
patients. Their baseline and clinical characteristics
appear in Table 1.

Table 1: Baseline characteristics

treatment. Meanwhile, there were 15 enoxaparin
users who had been immobilized.

Table 2: Characteristics related to anticoagulant treatment in
both subgroups

Characteristic RIV (n = 83) STDT (n =104) p value
Immobilization during the first 3 0.45
days

Complete, n (%) 1(1.2%) 1 (0.96%)

Relative, n (%) 7 (8.3%) 15 (14.4%)

Mean time in INR range

<20 NA 15.3%

2.0-3.0 NA 54.8%

>3.0 NA 27.9%

g/latleyasn study treatment duration, 167.6 + 15.8 169.2 + 16.4 0.61
Intended duration of treatment

3 months 12 16

6 months 70 88

Note: P values were determined using Chi-square test.

Besides, in both treatment arms, only one
patient was immobilized at a complete degree. In the
traditional treatment group, the INR being in
therapeutic range (2.0-3.0) accounted for 54.8% of the
time, INR values above 3.0 and below 2.0 occupied
the corresponding percentage of time of 27.9% and
15.3%, respectively (Table 2). None of participants
was missing during follow-up

Table 3: Clinical outcomes

Treatment Outcomes RIV (n =83) STDT (n=104) Risk Ratio (95%Cl) p

Recurrent VTE, n (%) 3 (3.6%) 5 (4.8%) 0.74 (0.17-3.20)  0.69
Type of VTE reoccurrence

Fatal PE 0 0

Nonfatal PE 1 1

Reoccurring DVT plus PE 0 0

Reoccurring DVT 2 3

Death from any cause — n (%) 2 (2.4%) 4 (3.9%) 0.61 (0.11-3.43) 0.57
PE 0 0

Bleeding 0 0

Cardiovascular 0 0

Other 2 4

Bleeding event, n (%)

Major bleeding 1 (1.8%) 4 (3.8%) 0.30 (0.03-2.76)  0.26
Clinically relevantnon-major g 15806y 11 (106%)  1.02 (0.40-259) 0.97

bleeding, n (%)

Characteristic RIV (n=83) STDT (n=104) pvalue
Average age, (+ SD) 57.08+19.5 60.2+16.4 0.24
Male sex, n (%) 30 (36.1) 27 (25.2) 0.13
Mean weight 55.8+10.1 55.4+9.0 0.84
Concomitant disease, n (%) 33 (47.1%) 58 (59.8%) 0.12
Concomitant therapy, n (%) 42 (50.6%) 49 (47.1%) 0.65
?&;a)jor bleeding occurring in previous month, n 1(1.2%) o 0.27
Creatinine clearance, n (%) 0.63
30 - < 50 mL/min 7 (8.4%) 13 (12.5%)

50 - < 80 mL/min 28 (33.7%) 34 (32.7%)

2 80 mL/min 44 (53.01%) 55 (52.9%)

Cancer 5 (6%) 9 (8.4%) 0.74
Recent surgery 2 (2.4%) 3(2.8%) 0.99
Immobilization (= 4 days) 8 (9.6%) 11 (10.6%) 0.41
Estrogen therapy 1(1.2%) 0 0.25
Previous DVT or PE 3 (3.6%) 3 (2.9%) 0.60
Any travel > 6 hours in the past 3 weeks 0 1 (0.096%) 0.37
Puerperium 1(1.2%) 2 (1.9%) 0.54
Known thrombophilic condition 3 (3.6%) 4 (3.8%) 0.96
Unprovoked VTE 62 71

only DVT, n (%) 71 91

DVT/PE 3(3.6%) 5 (4.8%)

Only PE 9 (10.8%) 7 (6.7%)

Among 83 patients treated with rivaroxaban,
8.3% had been immobilized for the first 3 days of

Note: P values were determined using Cox Proportional-Hazard Regression.

The main efficacy outcome, recurrent VTE,
was confirmed in 3 cases in the novel anticoagulant
subgroup and in 4 cases in the STDT subgroup.
There were 6 cases of death reported in the study, 2
from treatment arm using rivaroxaban and 4 from
group received enoxaparin plus VKA. However, the
cause of death was not associated with VTE or
bleeding complications, but other diseases such as
stroke, respiratory insufficiency, and diabetes.
Clinically relevant non-major bleeding events were
observed in 9 cases in RIV subgroup and in 11
patients in SDTD group. Major bleeding was detected
in one rivaroxaban-received patient (1.8%) and in 4
(3.8%) patients who were give enoxaparin overlapping
with VKA (Table 3).

Discussion

Our analysis confirms that RIV shows
comparable effectiveness to STDT in Viethamese
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patients also, with parallel safety for the intervention of
symptomatic, acute VTE, and for the continuous
treatment. The use of rivaroxaban presented a slight
decrease in the frequency of reoccurring VTE in
comparison with enoxaparin/VKA and presents
acceptable likelihood of occurring bleeding event.

Our study shows that the mean age of
patients receiving rivaroxaban group was 56.5 + 20.1
years, slightly younger than those on standard therapy
(61.2 £ 18.8 years). Mean age of in our study
population was similar to that of EISTEIN study on
Chinese patients: 58.6 + 15.8 and vs. 59.0 + 15.0
years, respectively [10]. Male patients accounted for
36.1% in RIV group and 25.2% in STDT group. The
male proportions are lower compared to those in
contemporary clinical studies [11], [12]. The risk
factors that were most commonly observed in our
patients were immobilization, cancer, history of
thrombosis, and undergoing previous major surgery,
which are consistent with  population-based
researches from Western countries [13], [14]. Overall,
2.4% of patients given RIV and 2.8% of those
receiving STDT, underwent major surgery before,
which suggested that post-operative
thromboprophylaxis failed in these surgical patients.
The situation of low execution of thromboprophylaxis
in surgical patients has been reported in previous
studies [15], [16]. On the basis of these data, the
enhancement of quality should highlight the
importance  of conducting more appropriate
prophylaxis for patients at high risk. In addition, the
VTE treatment in standard therapy group was done
well suggesting that the proportion of time in which the
INR was in the therapeutic range (2.0-3.0) was 54.8%
and for INR above 3.0 was 27.9%. Our findings were
consistent with the results which was showed in other
contemporary studies on VTE treatment [17], [18].

We found that rivaroxaban is non-inferior to
enoxaparin in relation with efficacy and safety. The
prevalence of complications occurring during 6
months of follow-up is comparable to the rate
demonstrated by Wang and colleagues [10]. The
frequency of reoccurring VTE in that analysis was
3.2% in both STDT and RIV groups. In our study,
reoccurring VTE was identified in 3.6% of patients
who received RIV versus 4.8% of patients in the
STDT group. Bleeding was the most prevalent
complication in this study, occurring in both treatment
arms during initial therapy. Interestingly, while the rate
of non-critical bleeding complications in two groups
was comparable to each other groups (10.8% and
10.6%, respectively), the frequency of major bleeding
was less common in rivaroxaban-given patients, 1.8%
vs. 3.8% (OR: 0.26; 95% CI: 0.03-2.76). Our results
seem to be slightly worse than those in the
randomized clinical trials. For instance, the EINSTEIN
study which compares the EAS of RIV vs. STDT
(enoxaparin plus VKA) found the prevalence of major
bleeding event to be 0.8% and 1.2% (OR: 0.65; 95%
Cl: 0.33-1.30; p = 0.21) in the RIV and STDT groups,

respectively. The most likely explanation for this
discrepancy could be differences in the exclusion
criteria to recruit patients in both studies. Moreover,
the frequency of non-critical bleeding events was
identical between two arms (8.1% vs. 8.1%) [17].

Prins MH et al., implemented a comparison
between oral rivaroxaban and enoxaparin combined
with VKA on 8282 VTE treatment and suggested that
the rate of mortality was 2.3% and 2.4% in the two
subgroups. Of these, PE related mortality accounted
for 0.4% of patients using rivaroxaban and 0.3% of
those receiving enoxaparin combined with VKA while
bleeding related to death appeared in corresponding
proportion of 0.1% and 0.2% of number of patients [9].
In comparison, there were 6 patients who died during
follow-up in our study, but the cause of death was
non-related to VTE or bleeding.

Several restrictions of our study had been
noted. Firstly, since our study was designed as open-
label, there could be bias in outcomes assessment.
However, endeavors were performed in order to
restrict bias in investigation, consisting of the demand
to apply diagnostic tests in detecting suspected
reoccurring VTE, identical follow-up of all patients,
and central adjudication of all outcome circumstances.
Second, imbalance in patients’ characteristics may
lead to more hospitalization or emergency department
visit recorded in one treatment arm and more
“recycled” VTE codes that will be carried forward
instead of being associated with a “true” recurring
VTE. In order to solve this, we restrained our endpoint
of “recurrent VTE” only to hospital admissions, where
“VTE” was the primary code. Third, the risk of
bleeding is also probably modified by characteristics
that alter during the course of therapy, such as the
concurrent use of other drugs, or the existence of
intercurrent disease. Finally, our study was conducted
in only one hospital with small sample sizes, so it was
not possible to assess the true efficacy of rivaroxaban
on Viethamese subjects, therefore, it was necessary
to implement more clinical trials with larger sample
sizes in many different centers.

To conclude, the findings of this study confirm
that the EAS of RIV are compared with those
monitored in the larger clinical trials with parallel EAS
and better bleeding profile compared to STDT
(enoxaparin combined with VKA). The results suggest
that rivaroxaban offers clinician with a new, better
option in treatment of VTE for Viethamese patients.

Ethical Approval

Research only aims to protect and improve
the health of patients, not for any other purpose. This
research was accepted by Ethical Review Board of
Hanoi Medical University (Approval No. IRB 003121).
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Informed Consent

Infformed consents were collected from
participating  patient(s) for their anonymized
information to be reported in the study.
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BACKGROUND: Astigmatic management is an important step to achieve the best visual quality after refractive
cataract surgery. Nowadays, along with progress in cataract surgery, the femtosecond laser can produce the
arcuate incisions high precisely that help the astigmatic correction. In Vietnam, it has not yet any study about this
issue, so we perform this study.

AIM: To assess the efficacy and safety of arcuate corneal incisions in treatment corneal astigmatism during
femtosecond laser-assisted cataract surgery.
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METHODS: In this clinical interventional study, forty-five cases with cataract and corneal astigmatism (> 0.50D)
were treated with corneal arcuate incisions and femtosecond-laser assisted cataract surgery in Vietnam National
Institute of Ophthalmology, from January 2017 to May 2018. The uncorrected and corrected distance visual
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acuity, refraction spherical equivalent, corneal astigmatism were measured (using an OPD-Scan Il topographer)
before, 1 week and 3 months after surgery. Some features of arcuate corneal incisions (quantity, depth, length
and morphology), spectacle independence at a distance and complications were recorded.

RESULTS: The rate of postoperative spherical refraction equivalent was within + 0.50D and + 1.0D at 3 months
(in 95.6% and 100% of the eyes respectively). Mean length of arcuate corneal incisions was 53.780 + 17.6830
(range: 200 to 850). The average of preoperative corneal astigmatism was 1.65 + 0.83D, decreased to 0.59 +
0.549D in the third month after surgery. Surgical induced astigmatism was 1.05 + 0.449D and lower than
preoperative corneal astigmatism (1.65 + 0.83D), thereby this indicated undercorrection. However, the rate of
spectacle independence was 82.3%, and no complications were recorded.

CONCLUSION: Correcting of corneal astigmatism in femtosecond laser-assisted cataract surgery combined with

the formation of the arcuate incisions is a new and modern method for high safety and efficacy.

Introduction

Astigmatic management is an important step
to achieve the best visual quality after refractive
cataract surgery. Astigmatism postoperative from
0.50D or less could result due to glare, halos,
ghosting, symptomatic blur, and so on[1]. A report in
Spain from 4540 cases showed that the corneal
astigmatism was prevalent in patients after cataract
surgery with at least 1.50D in 22.2% of cases[2].
About 38% of cataract eyes had corneal astigmatism
at least 1.00D before surgery, and 72% of cases had
0.50D or more [3]. In an investigation, in 2017 to
evaluating the ocular biometric index on Vietnamese

patients undergoing cataract surgery that indicated
around 40.4% of study eyes which have corneal
astigmatism preoperative with at least 1.0D.

There are two main procedures for the
treatment of corneal astigmatism in cataract surgery:
using the corneal incisions, and toric intraocular lens
implantation. In which toric intraocular lens is often
used for high astigmatic cases, and the mild to
moderate astigmatic cases may be corrected by
corneal incisions (up to 2.50D to 3.0D or more) [4].
They could create a single or a paired arcuate incision
at limbus or clear cornea. Their position is located at
the steeper corneal meridian. They are non-
penetrating arcuate incisions with 80% to 90% of
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corneal pachymetry which the length depends on the
amount of power corneal astigmatism. In the world,
many studies showed the role of corneal incisions that
may occur due to flat the steeper meridian, and at the
same time, it inflates the flatter meridian of the cornea.
The phenomenon has called the coupling effect. The
achieved outcomes were pretty good [5], [6].
However, in the past, the creation of manual arcuate
incisions with a diamond knife had a lot of potential
risks such as a dislocated incision, the ability to
penetrate the cornea, uncorrected depth that may
cause to reduce the efficacy of arcuate corneal
incisions and unpredictable results [7]. Nowadays, the
appearance of femtosecond laser helps to create
precisely the position, size, length and depth of the
arcuate incisions [8]. Thereby, the correction of
astigmatism is more effective that due to increase the
visual acuity and decrease the dependence on
patient’s spectacles.

Materials and Methods

The design of the study

This prospective, cumulative, interventional,
nonrandomized, case series included forty-five eyes
undergoing Femtosecond Laser Assisted Cataract
Surgery (FLACS) and IOL implantation from January
2017 to May 2018 at Vietnam National Institute of
Ophthalmology (VNIO), Vietnam. Selection criteria
were patients who had indicated cataract surgery and
had cornea astigmatism more 0.5D. Exclusion criteria
were patients with a history of trauma, previous
glaucoma or intraocular surgery, small palpebral
fissure, nystagmus or Vvisible eyelid spasm,
inflammatory or infectious pathology of the eye, scar
or opacity of the cornea, and poorly dilated pupil (< 6
mm). The clinical study was accepted by the
institutional ethics committee of VNIO. All patients
understood and voluntarily participated in this study.

Preoperative and postoperative index

measurements

All cases were examined carefully before
surgery including slit-lamp biomicroscopy, tonometry,
uncorrected and corrected distance visual acuity
(UDVA and CDVA), fundus evaluation, measurement
axial length, keratometry, non-contact specular
microscopy, and corneal topography. At the first week,
first month and third month postoperative, the UDVA
and CDVA, tonometry, slit-lamp biomicroscopy, and
measurement of corneal topography were repeated.
The manifest refraction spherical equivalent (MRSE),
corneal astigmatism, the average number and length
of arcuate incisions were also measured. The rate of
patient’s satisfaction, spectacle independence, and
complications were recorded.

Plan of arcuate incisions

Length and number of arcuate incisions were
determined on a web site
(http://www.Iricalculator.com, last accessed May 25,
2018) to achieve lowest residual astigmatism. It was
essential to reduce the length of incision because the
LRIs calculator was the limbus relaxing incisions. At
this moment, using the Donnenfeld Nomogram, we
employed the arcuate incisions that were 2 / 3 LRI-
incision size, at 8 mm optical zone, and with 85% of
corneal depth in the area of incision.

Doctors Name Dr. Nguyén Xuin Higp

Patient Name or ID Nguyén Van Thanh
Pationt Age 56
Nomogram Selection Donnenfield Nomogram
Eye Selection OD - Right Eye
Stoop Moridian %0 s270
Flat Meridian o /180
Stoop K 4635 D
FlatK 4520 D
Prooperative Astigmatism 1150
microns
Surgically Induced Cylinder 025p

Incision Location (IL) 180"

New-Steep K: 46.47D New-FlatK: 4508D  (After Phaco) e Phaco
Astigmatism:  1.39D  Treatment: 1500 LRI 65°-115° / 245°.295°
LRHncision(s): 2 Incision Size: 50*/1.7 c.h.

Residual Astigmatism after LRI:  -0.11D

Figure 1: The Donnenfeld available at

http://www.lricalculator.com

Nomogram is

Surgical technique

All procedures were realized with system
LenSx (Alcon, USA) for femtosecond laser and Infiniti
machine (Alcon) for phacoemulsification. Before
surgery, all patients have cleaned the eyelashes,
eyebrow, flushing of the lacrimal drainage system,
and conjunctival sac. They were also received the
solution topical antibiotic, inflammation non-steroid,
dilated pupil, and topical anesthesia eye drops on day
surgery. We have used a speculum to fixation the
palpebral, then put the patient interface (PI) (Soffit,
Alcon) to docking and suction ocular. By observation
the screen containing the OCT imaging of patient’s
eye, we could check all steps (limbus, primary
incision, second incision, arcuate incisions, lens and
capsulotomy), then perform the laser. After the
opening the primary and second incisions by a hook,
the viscoelastic solution was injected to the anterior
chamber. Then, we used the capsulorhexis forceps to
take off the anterior capsule, which was cut by laser
before. Next, the phacoemulsification system had
been responsible for performing its functions that were
phacoemulsification of the nucleus and aspiration the
cortex. The final steps of the procedure were
implantation foldable intraocular lens in the capsular
bag, and hydration the primary and second incisions.

Data analysis

Data were analyzed by using SPSS 16.0. The
number of data was presented as X + SD, and the
percentage of data were shown in %. A P-value less
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0.05 was considered statistically significant. Student’s
t-test was used to compare corneal astigmatism,
UDVA, CDVA, MRSE preoperative, one week, one
month, and three months postoperative. We used Chi-
square test to analyze the rate of patient's
satisfaction, spectacle independence, and
complications. Fisher’'s exact test was used when the
number of data was smaller than 5 to do Chi-square
test.

St

o I
s ancure (RGN GG i

Figure 2: Screen of LenSx system shows the image OCT scan the
patient’s eye

Results

This study included 45 eyes of 33 patients (22
male and 11 female). The average of the age of the
patients was 50.15 * 16.672 years at the time of
surgery. Among them, the most common are patients
aged 40 to 60 years old.

Precperative corneal astigmatism

Subjects of the study were patients with
cataract who had corneal astigmatism before surgery
more 0.50D. Among them, mostly astigmatic eyes
were from 1.0D to 2.0D with 27 / 45 eyes accounting
for 60% (Table 1).

Table 1: Preoperative corneal astigmatism

Preoperative corneal astigmatism n %

0.50 > 1.00 (D) 8 17.8
1.00 - 2.00 (D) 27 60.0
>2.00 (D) 10 22.2

There were 10 / 45 eyes (22.2%) with corneal
astigmatism more 2.0D. In particular, there were 2
eyes of one patient with high astigmatism (3.86D and
4.97D). This patient underwent FLACS with IOL Toric
T6 (Alcon) implantation, combining two arcuate
corneal incisions 85 degrees by femtosecond laser,
resulting in postoperative astigmatism reduced to
1.0D and 1.50D. The patient was satisfied with the
visual acuity of 20 / 40 and spectacle independent.

Table 2: Preoperative and postoperative corneal astigmatism,
refraction and visual acuity outcomes

Corneal

: 3 UDVA CDVA
Astlg(r[r;;;\tlsm MRSE (D) (I0gMAR) (I0gMAR)
Preoperative 1.65+0.828 -1.95+4.987 1.44+0.714 0.72+0.456
1 week postoperative 1.18+0.761 -0.27+0.398 0.23+0.141 0.12+0.132
1 month postoperative 0.80+0.599 -0.11+0.299 0.14+0.122 0.08+0.124
3 months postoperative 0.59+0.549 -0.08+0.255 0.10+0.103 0.07 +0.104
p (pre-op and 3 months <0.001 <0.001 <0.001 <0.001

post-op)

Frequency | Percent

Walid

0.53
0.6

0.78
08

0.84
0.89
0.98

.01
1.02
1.07
112
113
1.23
1.26
131
132
1.36
1.38
1.44
1.48
181
164
1 68
1.7
171
1.78
1.76
1.89
1.94
1.97
203
.26
2.28
33
134
235
243
.86
3.86
487
Total

22
22
232
22
22
232
22
22
232
4.4
22
22
23
22
22

23
4000

1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
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Figure 3: Preoperative corneal astigmatism

Note: MRSE: Manifest refraction spherical equivalent; UDVA: Uncorrected distance visual
acuity; CDVA: Corrected distance visual acuit; P values were determined by comparison
value data preoperative with 3 months postoperative.

The Table 2 showed that the mean
preoperative corneal astigmatism was 1.65 + 0.828D,
which was significantly reduced to 0.59 + 0.549D at 3
months postoperatively (p < 0.001). Thus, surgical
induced astigmatism averaged 1.05 = 0.449D, was
lower than corneal astigmatism before surgery was
1.65 = 0.828D, the correction index of surgery was
0.64 (ratio between surgical induced astigmatism and
preoperative corneal astigmatism). This result
indicated the undercorrection in this study that was
presented in Figure 4 below.

7

o
o o O, qd
Overcorrection / 2

0 6
2 /o

1504
E S

o

) X
*J; o o ¢
© /
- 1004 o o: /5 ° 8
Q o
(@] %o
=} §0° ©
© %
C o
S 50 o &
© o
;—"D Undercorrection
o /o
= /
(%}

Preoperative corneal astigmatism

Figure 4: The scatter plot of Preoperative corneal astigmatism and

4262

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



Hiep et al. Correcting Corneal Astigmatism with Corneal Arcuate Incisions during Femtosecond Laser Assisted Cataract Surgery

surgical induced astigmatism.

The MRSE have defined the significant
increase (p < 0.001) between preoperative and
postoperative  values. Statistically  significant
improvements in UDVA and CDVA were determined
at the third month postoperative (p < 0.001). Table 1
indicated the change of MRSE and visual acuity
outcomes in detail.

Table 3: Manifest refraction spherical equivalent postoperative
within £ 0.50D and * 1.0D

Manifest refraction spherical +0.50D +1.0D
equivalent (MRSE) (%) (%)
1 week postoperative 75.6 100
1 month postoperative 93.4 100
3 months postoperative 95.6 100

One hundred percent of study eyes that
MRSE after surgery were within £ 1.0D and 95.6%
was the rate of MRSE within £ 0.50D at 3 months
follow up.

Table 4: The average length and number of arcuate incisions

Number of arcuate incisions N Length of arcuate incisions (°)
1 arcuate incision (opposite of primary incision) 16 62.81 + 13.901
2 arcuate incisions (symmetry through the central 29 48.79 + 17.761
cornea)
Total 45 53.78 + 17.683
Range 20 to 85

In the study, there were 16 eyes with

astigmatic axis according to the main incision axis, so
only using a single arcuate corneal incision had a
mean length of 62.81 + 13.901 degrees. Twenty-nine
eyes needed to create a pair of arcuate corneal
incisions symmetrically across the central cornea, at 9
mm optical zone, and the mean length of each
incision was 48.79 + 17.761 degrees. Thus, the mean
length of an arcuate corneal incision to correct
astigmatism in the FLACS in this study was 53.78 *
17,638 degrees.

Discussion

Cataract surgery has been one of the most
commonly performed refractive procedure worldwide.
The recent progress in cataract surgery has brought
excellent results as the recovery of visual acuity
quickly and stably. That has met the high
requirements of patients for both visual qualities as
well as the independence of the patient’s spectacle.
Previous studies indicated the pre-existing corneal
astigmatism is fairly popular in the patient undergoing
cataract surgery. Residual astigmatism postoperative
of 0.50D may occur due to halos, glare, monocular
diplopia, asthenopia, and other visual distortions [1].
As a result, the treatment of corneal astigmatism in
cataract surgery is indispensable.

To obtain at least postoperative astigmatism,

the surgeons may choose the different methods such
as using the limbus relaxing incisions (LRIs), toric IOL
implantation, and implementation excimer laser for
residual astigmatic treatment after cataract surgery.
Each method has its benefits and drawbacks. The
cost of Toric I0Ls is reasonably high. Furthermore,
some studies have shown that there was the relative
rotation of the IOL after surgery cause to increase
astigmatism [9], [10]. Implementation excimer laser for
residual astigmatic treatment after cataract surgery
also requires a high cost. Moreover, it may have the
complications concerned with corneal flap and not
apply for cases with thin cornea [11].

LRIs may be used in cataract surgery to treat
corneal astigmatism. Its advantage is low cost and
ability to perform in the operation room or at a slit
lamp microscopy in the examination room. However,
in the past, the creation of LRIs with a diamond knife
had a lot of potential risks such as a dislocated
incision, the ability to penetrate the cornea,
uncorrected depth that may cause to reduce the
efficacy and stability of LRIs as well as unpredictable
results [12]. Moreover, LRIs also can make irregular
troubles at the limbus. Anyway, they have less glare
and discomfort than the clear corneal incisions [13].

At this moment, we assessed the efficacy and
safety of arcuate clear corneal incisions, which were
implemented by femtosecond laser in FLACS. Many
previous articles presented about the role of
femtosecond laser in creation the arcuate incisions
with  more precision and safety by creating
reproducible incisions for the position, size, length and
depth of the arcuate incisions [8].

Depending on the amount of preoperative
corneal astigmatism and its axis, we used a single
arcuate incision (opposite of the main incision) or a
pair of arcuate incisions symmetrically across the
central cornea to correct astigmatism. The mean
length of an arcuate corneal incision to correct
astigmatism in the FLACS in this study was 53.78
17,638 degree (Table 4). Corneal astigmatism
reduced from 1.65 + 0.828D (preoperative) to 0.59 +
0.549D (at 3 months postoperatively). Surgical
induced astigmatism averaged 1.05 + 0.449D, was
lower than preoperative corneal astigmatism (1.65 +
0.828D), the correction index of surgery was 0.64
(ratio between surgical induced astigmatism and
preoperative corneal astigmatism). This result
indicated the undercorrection in this study that was
presented in Figure 4.

The study by Harry W. Roberts et al., (2018)
also had similar results with this study when it showed
that cataract surgery combined astigmatic correction
by the arcuate corneal incision made by femtosecond
laser had under correction postoperative [14]. Several
other studies also have outcomes with under
correction. It could be seen that researches have
been still very prudent in using femtosecond laser to
create the arcuate corneal incisions because of the
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worry about their great effects that may lead due to
unpredictable outcomes, overcorrection and increase
of astigmatism with axial inversion. Therefore, most
studies have remained slight residual astigmatism. In
our study, residual astigmatism after surgery 3 months
was 0.59 + 0.549D, approximately to physiological
astigmatism.

Moreover, by James S Wolffsohn et al.,
(2013), astigmatism plays a role in increasing the
depth of focus of patients with healthy corneas or
following laser refractive surgery [15]. Another
research suggested that residual against-the-rule
cylinder after cataract surgery with IOL implantation
benefits the uncorrected near vision [16]. Thereby,
undercorrection with astigmatism in cataract surgery
may be a beneficial factor for visual quality
postoperative. However, in the scope of this study, we
have not yet any conditions to evaluate this issue.

Manifest refraction spherical equivalent of
100% of study eyes after surgery were within + 1.0D,
and 95.6% was the rate of MRSE within £ 0.50D at 3
months follow up. This rate was very high, contributing
to explain the result of very good visual acuity. This
result, according to a survey by questionnaires to
evaluate the patient’s satisfaction and the glasses
dependence showed that the rate of spectacle
independence was 83.2%. 100% of patients was the
rate of patient’s satisfaction with the surgical results,
of which 81.8% of patients was high satisfaction. Most
of the patients felt comfortable because the good
vision was regardless of glasses.

The study also found that there was not any
complication related to creating arcuate incisions by
femtosecond laser such as corneal perforation,
dislocated incision, tear of incision, inadequate depth
of incision, folded edge of incision, and penetrate the
epithelium into the incision.

In  conclusion, correcting of corneal
astigmatism in femtosecond laser-assisted cataract
surgery combined with the formation of the arcuate
incisions is a new and modern method for high safety
and efficacy. Corneal astigmatism was reduced about
64.0% compared to before surgery (correction index
was 0.64). We have not yet any complications related
to creating the arcuate incisions by femtosecond
laser. Uncorrected distance visual acuity after surgery
3 months was 0.10 £ 0.103, and 83.2% of patients did
not depend on glasses. These results reinforced the
evidence of the safety and efficacy of the surgery.
However, the limitation of this study was that the
sample size was small, and the follow-up time was
short (3 months). The next task of the study is to
collect more data to achieve a larger sample size and
longer follow-up time. From that point, we could have
a comprehensive view of the role, progress and
stability of arcuate incisions in femtosecond laser-
assisted cataract surgery. The authors also would like
to find a nomogram of the arcuate corneal incision
using femtosecond laser that is intended for

Viethamese patients with specific ethnic and genetic
characteristics. Therefore, the research direction that
is reserved for femtosecond laser remains very much
and requires more time and resources in the future.

Ethical approval

Our study was accepted by the institutional
ethics committee of Vietham National Institute of
Ophthalmology. All  patients understood and
voluntarily participated in this study.
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Introduction

Abstract

BACKGROUND: Persistent corneal epithelial defect (PED) is a consequence of many ocular surface disorders.
Although many therapies have been suggested, the treatment of this disease have faced a lot of difficulties up to
now. The transplatation of cultivated amniotic epithelial cells sheets is the new promised method for PED. Cord
lining epithelial cells (CLECs) are epithelial cells of amniotic membrane of umbilical cord, so these cultivated cells
sheet may be good for treating PED

AIM: To evaluate the efficacy of the transplantation of cultivated CLECs sheets in treatment of PED and analyze
some influential factors of this therapy.

METHODS: A prospective interventional case series with transplantation of tissue-cultured human CLECs in 37
PED eyes in Vietnam National Institute of Ophthalmology.

RESULTS: Thirty four of 37 eyes were healed with the cells transplantation and 22 eyes of them healed within a
week postoperatively. There were normal corneal scars and normal corneal epithelial cell (by impression cytology
detection) on transplantation site in all 31 successful cases. The other successful eyes were done lamellar
keratoplasty (respectively in 1 month, 3 months, 6 months and 27 months postoperatively) to investigate the
histopathology of the CLECs transplant site. The histopathological images showed normal corneal scar and there
was no appearance of CLECs in transplant site.

CONCLUSION: tissue-cultured human CLECSs transplantation is a quite safe and effective treatment for persistent
corneal epithelial defect. The CLECs may help the epithelial healing at early stage but do not exist at transplant
site for a long time.

Many therapies for PED have been
suggested, such as: anti-iflammation, artificial tear,
nutritious solution for ocular surface, soft contact lens,

Persistent epithelial defect (PED) of cornea
occurs when the corneal epithelium fails to regenerate
steadily over a corneal wound within due course
(usually less than 2 weeks in normal corneas),
although the wound has been intensively treated [1].
The potential causes of PED are myriad and its
mechanisms remain unclear, related to multiple
factors and hard to determine specifically. Therefore,
no specific therapy for this disease has been available
up to now [1]

tarsorrhaphy, keratoplasty [1]. However, some PEDs
were even failed to heal and the visual functions were
threatened in spite of extensive treatments [2], [3], [4],
[5]. Amniotic membrane transplantation has been
recently employed in PED with promised result,
nonetheless the success rate were varied in many
studies (from 31.4% to 90%) [2], [6], [7]. Moverover,
using amniotic graft may reduce the corneal
transparent and visual acuity. Stem cell technologies
have been applied to treat PEDs in some special
situations, and supposed a new promised therapy for
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this disease. Cultivated epithelial autografts (limbal
stem cells, oral mucosal cells) or cultivated epithelial
allografts (amniotic epithelial cells) have been tried in
some rough cases with promised results [7], [8], [9],
[10]. Parmar DN, et al., (2006) firstly successfully
performed the trial of using tissue-cultured amniotic
epithelial cells for 3 refractory PED cases [7].

Cord lining epithelial cells (CLECs) are
epithelial cells of amniotic membrane of umbilical
cord. These cells have been isolated and proved to be
progenitor/stem cells. CLECs were differentiated to be
some type of epithelium by some invitro study [11],
[12], [13]. Zhou Y, MacAry PA, et al., have shown
many markers of corneal and limbal epithelial cells in
CLECs and the safety of CLECs human
transplantation [12], [14]. Reza HM, (2011) has
differentiated CLECs to corneal epithelial cells and
transplanted them to rabbit eyes. The results showed
that rabbits’ cornea after CLECs transplatation had no
limbal stem cells deficiency signs and remained
transparent with normal histology structures up to 10
weeks postoperatively. These studies have suggested
the CLECs application in treatment of ocular surface
diseases, especially PEDs — one of the difficult treated
corneal diseases [11]. From this hypothesis we
carried out the prospective study to evaluate the
efficacy of the transplantation of tissue-cultured
CLECs in treatment of refractory PEDs.

Materials and Methods

Subjects

In this study, 37 patients with PED in Vietnam
National Institute of Ophthalmology were enrolled
from December 2010 to May 2014. All patients were
followed up at least 36 months. All our cases had
been failed to healed with other treatment therapies.
The descemetocele or perforated ulcer, corneal ulcer
with inflammatory infitrative site or abscess in deep
stroma, the PEDs with total limbal stem cells
deficiency or the eyes with eyelid malformation were
excluded from the study.

This study was approved by the institutional
review board of Vietnam National Institute of
Ophthalmology, and informed consent was obtained
from all patients.

The tissue-cultured CLECs preparation

The cells sheets were cultured in the
laboratory of Department of surgery, National
University of Singapore. The isolated CLECs were
evaluated for the quality and expression of surface
markers, and stored in single-cell suspension on
culture dish with the density of 3-4 x 10* cells/cm” at -
196°C. Then, they were taken out of storage tanks

and thawed at 37°C in water bath. And the cells were
supplemented with PTTe-1 medium to the falcon
tissue culture inserts (12-well plates) at density
around 10000 cells/cm®. The next step, the culture
plates were put straight into 37°C/5% CO, incubator.
The fresh culture media was replaced every 2 days
until the cells grew into a continuous surface on the
scaffold (from 5 to 7 days), consists of 1-2 cell layers.
Finally, the cultured CLECs were determined the
markers of cornea-like epithelial cells (CK3, CK12).
For transportation, the Falcon tube (50ml) with
cultured fluid contained 2 wells storage in -80°C.

The tissue-cultured CLECs transplantation

The PEDs was cleaned by cresent knife to
prepare transplantation site. The cells sheet with
scaffold was cut to the shape and size of the ulcer.
Then, the sheet was placed with the epithelium side
down, and covered with soft contact lens. Two
crossed Vicryl 8/0 sutures were placed over the
contact lens to sclera for pressing and fixing the cells
sheet. In necessary case, the combined surgeries
such as hypopion lavage, pterygium excision and
conjunctival autograft were done. Second cells
transplantation was performed when the PEDs were
ameliorated but not completely healed 4 weeks after
the first surgery. The fixation sutures were removed to
check the healing of the defect 7 days after surgery.

Postoperative medications included topical
moxifloxacin 0.5% (Vigamox; Alcon Laboratories, Inc.
Fort Worth, USA) four times daily and sodium
hyaluronate 0.1% (Sanlein, Santen Pharmaceutical
Company) six times daily.

The result of cells sheet transplantation was
evaluated by two criteria; the time of healing and the
quality of the corneal transplantation site. The
treatment success meant the PED was completely
healed after one or more transplatation, the failure
meant the PED was not healed after transplatation or
the corneal epithelial defect was recurrently appeared
in 4 weeks after surgery and was not able to regraft.

The quality of the transplantation site on
cornea was clinical evaluated and catergorized into 3
grades: good - the epithelial surface was smooth, the
cornea was transparent and the anterior segment
could be seen clearly. There is no neovessel at
transplantation site; moderate-the epithelial surface
was not smooth, but there is no epithelial defect. The
cornea was mild opaque, but the pupil was able to
see. There were neovessels in anterior stroma at
transplantation site; bad-the epithelial surface was
rough and there is epithelial defect or corneal
recurrent erosion. The cornea was very opaque and
the anterior segment could not be seen. There were
many neovessles at at transplantation site, some of
them were in posterior stroma.

To detect any abnormal cells on transplatation
site, the impression cytology was done 1 month, 3
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months and 6 months postoperatively in success
cases. To know whether CLECs were stayed at
transplantation sites, as well as partially understand
the epithelial healing mechanisms of defect, some
male CLECs graft were used in female cornea. Then
we performed keratoplasty for those cases to take the
cornea for searching for CLECs. The SRY (the
specific marker of Y chromosome) were tested in the
cell-received cornea by PCR to determine the
existence of CLECs on transplanation site by
Genetics and Molecular biology laboratory of Vietham
Military Medical Universisty.

Results

The characteristics of studied patients and
PEDs before surgery

There were 37 patients (26 male, 11 female)
with the age from 21 to 86 years old (average 59.6 +
19.8 years old). All patients have unilateral corneal
ulcer.

The original causes of the corneal ulcers were
described in Table 1. Most of the causes were
infection (26/37 eyes) with 14 herpertic eyes (37.8%).

Table 1: Original causes of the corneal ulcers

Causes Quantity Percentage
Infection Herpes 14 37.8
Bacteria 11 29.7
Fungi 1 27
After surgery 3 8.1
After radiation 1 27
Eye trauma 2 5.4
Sjogren syndrome 1 2.7
Unidentified causes 4 10.9
Total 37 100

The period time of the corneal defects were
from 4 weeks to 28 weeks (9.9 + 5.2 weeks) and the
period time of the PEDs were from 2 weeks to 13
weeks (5.0 £ 2.9 weeks). All patients in our study
were refractory with medical treatment (stopping
corneal toxic eye drop, using artificial tear, using
contact lens...). There were 2 recurent PEDs after
AMT (Figure 1).
eyes
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Figure 1: The previous treatments of PEDs; (AMT: amniotic
membrane transplantation; NSAIDs: non steroid anti-inflammation
drugs).

The size of the PEDs were from 11% to 65%

corneal area (average 33.9 + 14.9 % corneal area).
The depth of PEDs were mostly less than two thirth of
corneal thickness (33/37 eyes). The combined ocular
lesions were shown in Figure 2.
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Figure 2: Combined ocular lesions; (MGD: meibomian gland
dysfuntion).

The results of tissue-cultured CLECs

transplantation

The success rate of our study was 91.9%
(34/37 eyes). There were 31 cases completely
epithelialized in 2 weeks, 2 cases in 4 weeks, only
one case with healing time more than 4 weeks and
need second surgery. In 3 cases that failed to heal
with transplantation, there was only one case recurred
epithelial defect a week after healing.

We found no association betweent healing
time and some PEDs characteritics (original causes,
the period time of the defects and the PED, the size of
defect). Hoewever, the correlation between the time of
epithelial healing and the tear secrection was 0,36 (p
< 0,05). The healing time of eyes with the reduction of
cornea sensation was longer than the healing time of
the others (p < 0.05). The healing time of eyes that
were both reduction of tear secrection and MGD (10.1
+ 5.5 days) were significant longer than the others
(7.8 £ 4.1 days) (p < 0.05).

Table 2: The quality of the transplantation sites

Transplantation site

> Good Moderate Bad Total

Follow-up time

1 month (34 eyes) 12 19 3 34
3 months (33 eyes) 20 11 2 33
6 months (32 eyes) 25 7 0 32
12 months (30 eyes) 25 5 0 30
36 months (30 eyes) 24 5 1 30
The last checked time (30 eyes) 26 4 1 30

(At the end of the study, 30 eyes were followed up from 36 to 64 months, average 45 + 7.7
months, the others were done corneal transplant as the schedule).

One eye recurred herpes keratitis at corneal
transplantation site 17 months postoperatively. After
successful treated, the corneal scar was hazy with
stroma neovascularization, so the transplanation site
was clasified as bad quality.

The number of successful cases were done
impression cytology at 1 month postoperatively was
27 cases, at 3 months was 24 cases and 6 months
was 31 cases (exception 3 keratoplasty eyes). The
pictures of cytologies showed normal epithelial cells:
cuboidal shape, quite uniform size, and round
nucleus, the same as cells on normal cornea (Figure
3B, and Figure 1D). There were no abnormal nucleus
in these cells. Some cells at the bad transplantation
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site were in grade of mild metaplasia (Figure 3F and
3G).

Figure 3: The corneal transplantation site and results of impression
cytology; A) good transplantation site 3 months postoperatively; B)
impression cytology of same patient (HE, x 100); C) moderate
transplantation site 3 months postoperatively; D) impression
cytology of same patient (HE, x 200); E) bad transplantation site 1
month postoperatively; F) and G) impression cytology of same
patient (HE, x 100 and x 400)

In 4 corneal transplanted eyes, there were 3
females, that were done keratoplasty in 1.5 months, 3
months and 27 months postoperatively, and one male
(6 months after surgery). The histology of corneal
specimens  showed normal epithelium at
transplanation sites, but the number of layers
increased (about 12-15 layers) (Figure 4). There were
no inflammation cells infiltrated beneath the
transplanation sites. The PCR test looking for SRY
were negative in all 3 female cornea, but the test
results of cells sheet and male conea were positive.

A«, Jl Q'
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Figure 4: The histology of cell-received cornea (Trichrome-Masson,
x 100); A) healthy corneal epithelium with Bowman layer; B) the
connection between the healthy cornea and transplantation site; C)
the transplantation site without Bowman layer

There were some mild complications in
surgical procedure. Thirty eyes were subconjunctival
haemorrhage without any interruption of surgical
procedure. One eye was severe haemorrhage and the
conjunctiva was inflated, so the contact lens had to
been trephined to 10 mm in diameter to be easier to

fixed.

The postoperative complications were not
severe. One contact lens was lost fixation 4 days
postoperatively, then the cells sheet was removed and
the contact lens was replaced until the cornea was
completely healed (12 days after surgery). There were
2 eyes that the cells sheets were slightly moved
inspite of good fixation contact lens. After removing
the fixation sutures, all these eye were completely
epithelial healed.

Discussion

The mechanism of PEDs were partially
specified by original causes of the corneal ulcer, the
combined ocular lesions and the previous treatments.
In our study, the original causes of two thirth eyes
were infection (26/37 eyes, Table 1) , the remarkable
combined ocular lesions were the reduction of cornea
sensation, dry eye, hypopyon (Fig. 2), so that the two
main mechanisms of PED in our patients might be
ocular inflammation and neurotropic keratopathy. The
addition mechanism was epithelial toxic from eye
drops (Fig. 1). The other mechanisms may not be
important role in our study group.

Amniotics membrane was proven to inhibit
inflammatoty reaction, scar creation, and neovascular
growth, as well as promote epithelial migration,
adhesion when overlay transplantation in PED [6],
[15]. These bilogical efficacies were suggested from
many mediator factors (such as EGF, KGF, and HGF,
macrophage inhibitory factor, Fas ligand...) inside
amniotic epithelial cells and somewhat in membrane
stroma [16], [17]. For amniotic membrane graft, these
factor may just existed on transplantation site for short
time after surgery because of nonviable amniotic
epithelial cells and dissovled stroma [15], [18]. So that
viable amniotic cells may be supposed more effective
in treating PED than amniotic membrane
transplantation. Parma (2006) showed succesful
corneal epithelial healing in 3 complicated PEDs that
had been failed with other therapies. Although the
healing mechanism of amniotic epithelial cells
transplantation in his study remains unclear, the
author presumed the trans-planted cells firstly may
provide an initial cellular means to repair the PED and
then promote epithelialization by in situ release of
anti-inflammatory and healing factors in these cells
[7]. Other mentioned mechanism was tissue-cultured
cells may also provide a mechanical scaffold
promoting subsequent epithelial healing of the cornea.
In earlier experiments, He YG had transplanted
human amniotic epithelial cells onto denuded rabbit
corneal surfaces, these cells had been re-polarized
and tightly adhered to the recipient corneal stroma
24h after transplantation. However, the transplantation
site was repopulated by host corneal epithelium after
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10 days [19].

CLECs were amniotic epithelial cells around
umbilical cord, so their microstructure was the same
as amniotic cells. They were one kind of stem cell and
were able to differentiated to corneal-liked epithelial
cells [12], [13], [20]. Moreover, CLECs also were
transplanted in rabbits’ cornea with total limbal stem
cell deficiency with good results. There were 50%
cases had no limbal stem cells deficiency signs and
the corneas remained transparent with normal
histology structures up to 10 weeks postoperatively
[11]. Therefore, transplantation tissue-cultured CLECs
on PEDs may promote healing in the similar
mechanisms of amniotic epithelial cells. In our study,
we also found that CLECs were not able to exist long
time on transplantation site after surgery. The PCR
test for Y chromosome in female corneal specimens
showed negative result as soon as 1.5 months
postoperatively. Thus, it suggested that the donor
CLECs improved the ocular surface through the
secretion of factors promoting wound healing,
stimulating repopulation of the remaining host corneal
epithelial cells. It explained the high success rate in
our studied group with most PEDs caused by
inflammation and neurotrophic keratopathy.

The most important influential factors of the
CLECs transplantation is tear film. The correlations
between the tear secrection, situation of MGD and the
quality transplantation sites as well as healing time
were statitistically significant (p < 0.05). The healing
time were statitistically significant longer in the group
of reduction of cornea sensation. These factors (tear
film, cornea sensation) also contributed to PEDs
mechanism, so the medical treatments to ameliorate
them before and after CLECs transplantation were
also played important role in the result of CLECs
surgery.

In our study, the cells sheet with scaffold was
placed on the defect with the epithelium side down
with the fixation of two Vicryl 8/0 sutures. This method
showed the good result: 22/37 eyes complete healing
after removing fixation sutures (a  week
postoperatively), 10 eyes more in 2 weeks
postoperatively and 2 eyes healed in 3 weeks. Using
directly scaffold of cells sheets instead of collagen
shield with concave shape (in Parmar method [7])
made the cultivated procedure simplier and cheaper.
However the cultured-well scaffold was flat so it was
to difficult to force adherently 100% cells sheets on
corneal surface, especilally when the defect was
larger than 50% corneal area. Our method to fix the
tissue sheet with 2 cross sutures press on soft contact
lens is quite easy and simple with good effect.
Although these sutures on sclera easily created
subconjunctival haemorrhage that made difficult to fix
contact lens. We usually used vasoconstriction eye
drops to prevent this complication (adrenaline 0.1%).

In conclusion, tissued-cultured human cord
lining epithelial cells transplantation is a safe and

effective treatment of persistent corneal epithelial
defect. This transplantation open a new method in
treatment of this complicated diseased. However,
more studies with long follow up time were need to re-
evaluate the efficacy as well as the mechanism of
corneal healing of this cells tranplantation.
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Introduction

The development history of refractive surgery
three generations.
is photorefractive keratectomy (PRK)
surgery. The second generation is LaserAssisted In
Situ Keratomileusis (LASIK) surgery that creates a

has gone through
generation

Abstract

BACKGROUND: Some studies have shown that there is a certain rotation of the eye in the sitting and lying
position of the patient. The Visumax system used for the Refractive Lenticule Extraction-Small Incision Lenticule
Extraction (ReLEx SMILE) surgery lacks the rotation of eye control function. So, is the ReLEx SMILE surgery for
patients with astigmatism safe and effective?

AIM: To evaluate the outcomes of the ReLEx SMILE surgery in cases with myopic astigmatism.

METHODS: The case series included 120 eyes with myopic astigmatism undergoing ReLEx SMILE surgery from
January 2018 to November 2018. The distribution of patients for two subgroups based on the power of
astigmatism, low astigmatic group (< 1.50D) and high astigmatic group (> 1.50D). All patients were measured
UDVA, CDVA, refractive sphere, astigmatism and sphere equivalent before and after surgery one week, one
month and three months carefully. The astigmatic correction was evaluated by the vectorial analysis Alpins.

RESULTS: The mean efficacy index of the low and high astigmatic group was 1.035 and 1.082 (respectively); the
mean safety index was 1.113 and 1.215 (respectively). 93% of eyes in the low astigmatic group had an angle of
error (AE) within + 15 degrees and 100% in high astigmatic group. There was an undercorrection in astigmatic
treatment. No complications during and after surgery were recorded.

CONCLUSION: ReLEx SMILE surgery for the myopic astigmatic treatment was safe and effective.

amount of corneal aberration were also decreased [2],
[3], [4], [5]. However, the Visumax system (Carl Zeiss
Meditec, Germany) that has been used for this
surgery lacks the rotation of eye control function. That
has made the surgeons had to control the rotational
eyes completely by hand and personal experience.
Some surgeons have worried about the capability of
this technique for the treatment of moderate or high
astigmatism compared to LASIK surgery while at

The first

corneal flap. And now with the introduction of the
femtosecond laser, in 2011, the third generation of
refractive surgery occurred and have been called
Refractive  Lenticule  Extraction-Small  Incision
Lenticule Extraction (ReLEx SMILE) with a no-flap
technique [1]. Many researches have been indicated
that the ReLEx SMILE had excellent results. This
technique was extremely safe and effect because of
avoiding the complications concerning to corneal flap.
Moreover, the studies indicated that it had excellent
predictability and stability for the correction of myopia.
Together, the rate of dry eye syndrome and the

present, many excimer laser modern machines have
cyclotorsion control function. Anyway, few papers
report the results of the astigmatic correction by vector
analysis, and very little researches have been still
concerned with those patient's relative high
astigmatism (especially > 3.0D). On the other hand,
we have not found any reports about this issue in
Vietnam. This study would like to assess the results of
the ReLEx SMILE surgery in cases with myopic
astigmatism.
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Materials and Methods

The design of the study

The study method is case series. Selection
criteria  were patients with myopic astigmatism
undergoing the ReLEx SMILE surgery from January
2018 to November 2018 at Vietham National Institute
of Ophthalmology (VNIO), Vietnam. Exclusion criteria
were patients with combined systemic diseases or
other problems of the eye. Distribution of patients for
two subgroups was based on the power of
astigmatism: low astigmatic group (astigmatism
preoperative < 1.50D) and high astigmatic group
(astigmatism preoperative > 1.50D). The study was
accepted by the institutional ethics committee of
VNIO. All patients understood and voluntarily
participated in this study.

Preoperative and

examinations

postoperative

If the patients wear contact lens, they need to
discontinue at least two weeks with the soft contact
lens or at least four weeks with the rigid contact lens
before the initial examination.

All patients were examined carefully before
surgery, including slit-lamp biomicroscopy, tonometry,
uncorrected and corrected distance visual acuity
(UDVA and CDVA), fundus evaluation, keratometry,
non-contact specular microscopy, and corneal
topography. Automated refraction was implemented
before and after instiling cycloplegic solution
(Cyclogyl 1%). Refractive indices were carefully
measured several separated times before surgery to
indicate the final refractive result for the treatment
program.

After surgery one week, one month and three
months, the UDVA and CDVA, tonometry, slit-lamp
biomicroscopy and measurement of corneal
topography were repeated. The refractive sphere,
refractive astigmatism, the axis of astigmatism,
manifest refraction spherical equivalent (MRSE) were
also measured. The complications were recorded.

Astigmatic correction

The astigmatic correction was based on the
method of Alpins, which allowed to analyze astigmatic
vectors. Through the amount of astigmatic treatment,
they could evaluate the efficacy of astigmatic
correction. The first vector had been determined was
the target induced astigmatism vector (TIA), which
was manifest initial astigmatism, and needed to treat.
The second vector had been known was the surgically
induced astigmatism vector (SIA), which was the
amount of astigmatic correction caused by surgery.
The third vector was the difference between the TIA
and the SIA, called the difference vector (DV) [6], [7].

Based on these above three vectors, many other
indices have been identified to evaluate the
characteristics of astigmatic correction further. The
index of success (I0S) [8] would like to indicate the
proportion of residual astigmatism, and was the value
obtained by the DV division for the TIA; the ideal value
was zero. The correction index (Cl) was the ratio
achieved by the SIA division for the TIA. If the CI was
higher than 1.0, the treatment had shown
overcorrection, while ClI was lower than 1.0, the
procedure had been under correction. The magnitude
of error (ME) was the arithmetic difference between
the magnitude of the SIA and the TIA. If the ME was
positive the treatment had been an overcorrection,
and if the ME was negative, the treatment had
occurred under correction. The angle of error (AE)
was the arithmetic difference between the angle of the
SIA and the TIA. If the TIA was positive, the correction
had shown counter clockwise with the initial astigmatic
axis, and if the TIA was negative, the treatment had
defined clockwise with the initial astigmatic axis.

Surgical technique

The procedure was performed by using the
VisuMax system (Carl Zeiss Meditec, Germany) which
emits femtosecond laser beam with near-infrared
wavelengths in an extremely short time (10™°
seconds). The diameter of lenticule was set between
6.3 and 7.0 mm; the thickness of cap that was
established 110 ym or 120 um depends on the power
of spherical refraction equivalent. The length of the
incision was set 2 mm. In all cases, the patient was
lying on the operation bed and align the head and the
body. It was necessary to avoid head tilt. Topical
anesthesia was achieved with one drop proparacaine
hydrochloride (Alcaine, Alcon) every three minutes for
three times before surgery. The time of treatment
laser was 23 seconds. Then, a hook was used to
separate two planes of the lenticule. The first, the
surgeon delineated the upper interface and then was
the lower interface. When both interfaces had been
completely separated, the lenticule was extracted
through the small incision. Finally, one drop antibiotic
solution (Ofloxacin 0.3%, Santen) was instilled.

Statistical analysis

Data were analyzed using SPSS 16.0. The
number of data was presented as X £ SD, and the
percentage of data were shown in %. A p-value less
0.05 was considered statistically significant. Student’s
t-test was used to compare refractive indices, UDVA,
CDVA, MRSE, corneal thickness, average
keratometry, TIA, SIA, DV, ME, AE, ClI, I0S...between
two groups (low and high astigmatism). To compare
proportions, using Fisher’s exact test if the number of
data was too small to do the Chi-square test.
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Results

The Table 1 showed the characteristics of
patients were presented, and no significant
differences about the patient's age as well as the
MRSE, refractive sphere, corneal thickness and
average keratometry were found in both groups (low
and high astigmatism) with p > 0.05.

astigmatic group (p < 0.001). The Cl and IOS [9] were
also significantly lower in the low astigmatic group
than in the high astigmatic group with p = 0.026.

Table 3: Comparison of refractive outcomes between low and
high astigmatic groups

Low Astigmatism High Astigmatism

Table 1: Preoperative patient characteristics

Characteristics Total Low Astigmatism High Astigmatism P
(74 patients) (<-1.50D) (>-1.50D)

Female/male sex (n) 50/24 40/20 10 /4

Patients (n) 74 60 14

Eyes (n) 120 97 23

Age (X £ SD) 21.21+3.84 21.30 +3.66 20.83 +4.56 0.648

CDVA (X + SD) 0.02 £ 0.06 0.004 +0.019 0.08 £0.12 <0.001

MRSE (D) -4.31+£1.74 -4.20 £ 1.59 -4.77 £2.25 0.262

Refractive Sphere (D) -3.75+1.68 -3.77 £ 1.59 -3.66 + 2.07 0.826

[9] (-0.50t0-8.00)  (-0.50t0-6.50)  (-0.50 to -8.00)

Refractive -1.14 £ 0.67 -0.88 £ 0.33 -2.22+£0.64 <0.001

Astigmatism (D) (-0.50 to -4.50) (-0.50t0-1.50)  (-1.75to -4.50)

[9]

Corneal Thickness 544.10 + 24.47 544.45 +23.73  542.61 +27.89 0.771

(um)

Average Keratometry 43.74 £1.15 43.73£1.15 43.75+1.18 0.957

()

Characteristics (<-1.50D) (> -1.50D) P
Mean SD Mean SD
UDVA LogMar 0.004 0.105 0.057 0.099 0.031
CDVA LogMar -0.03 0.093 0.004 0.098 0.136
Sphere (D) 0.214 0.317 0.087 0.298 0.078
Cylinder (D) 0.271 0.548 -0.207 0.209 0.366
MRSE (D) 0.093 0.313 -0.015 0.312 0.145
Efficacy index 1.035 0.264 1.082 0.219 0.384
Safety index 1.113 0.235 1.215 0.221 0.057
TIA 0.879 0.335 2.217 0.641 <0.001
SIA 0.608 0.615 2.011 0.725 <0.001
DV 0.271 0.548 0.207 0.209 0.366
Cl 0.656 0.504 0.896 0.116 0.026
ME -0.271 0.548 -0.207 0.209 0.366
AE -2.99 7.265 -1.087 6.735 0.238
10S 0.344 0.504 0.104 0.116 0.026

Note: CDVA = corrected distance visual acuity; MRSE = manifest refraction spherical
equivalent.

The corrected distance visual acuity (CDVA)
in the group of patients with low astigmatic myopia
was worse than that in the group of patients with high
astigmatic myopia (p < 0.001). The average refractive
astigmatism preoperative was -0.88 £ 0.33D in the low
astigmatic group and -2.22 * 0.64D in the high
astigmatic group. The significant difference was less
than 0.001. The minimum astigmatic value was -
0.05D and maximum was -4.50D.

Table 2: Parameters during surgery

Parameter Value
Thickness of cap (%)

120 ym 97
110 um 3
Central thickness of lenticule (um) 70 £ 36
Minimum lenticule thickness (um) 133
Optical zone (mm) 6403
[9] (6.3t07.0)

Some technical parameters during surgery
were showed in table 2. The popular cap thickness
was 120 ym in 97% of cases. The mean of the
lenticule central thickness was 70 £ 36 uym. The
average of the optical zone was 6.4 + 0.3 mm with
ranged from 6.3 mm to 7.0 mm.

The refractive outcomes of both groups were
presented in Table 3. A significant difference was
found in the UDVA logMar postoperative between the
low astigmatic group and high astigmatic group (0.004
+ 0.105; 0.057 = 0.099, respectively, p = 0.031).
However, the CDVA logMar postoperative in both
groups had no significant difference with p = 0.136.
Most of the refractive outcomes had not statistic
significant between 2 groups (p > 0.05), such as the
sphere, cylinder, MRSE, efficacy index, safety index,
DV [10], MA, and AE. The TIA and the SIA in the low
astigmatic group were less than those in the high

Note: UDVA = uncorrected distance visual acuity; CDVA = corrected distance visual
acuity; MRSE = manifest refractive spherical equivalent; TIA = target induced astigmatism;
SIA = surgically induced astigmatism; DV = difference vector; Cl = correction index; ME =
magnitude of error; AE = angle of error; 10S = index of success

Figure 1 illustrated the UDVA postoperative in
both groups. The UDVA postoperative was better than
or equal to 20/20 Snellen in 75.3% (with the low
astigmatic group) and in 69.6% (with the high
astigmatic group). The UDVA of 20/30 or less in the
low astigmatic group was approximately half of that in

the high astigmatic group (8.3% and 17.4%,
respectively).

80.0%

69.6%
70.0%
60.0%
50.5%

50.0%

40.0%

30.0

20.0% 15.5% L5%

10.0% 8.2% E.Z%g'?% 8.7%

0.0% 0.0% 21%
0.0%
20/12.5 20/16 20/20 20/25 20/30 20/40

Low astigmatism High astigmatism

Figure 1: Uncorrected distance visual acuity postoperative

Result of comparison of UDVA between the
low astigmatic group and the high astigmatic group
was indicated in Table 4. Value of Pearson Chi-
Square with 0.575 which meaned that the
percentages of UDVA (= 20/20 and < 20/20) between
two groups were similar.

Table 4: Comparison of Uncorrected distance visual acuity
between two groups

Low astigmatism High astigmatism

UDVA (< 1.50D) (> 1.50D) Pearson Chi-Square
>20/20 73 (75.3%) 16 (69.6%) 0.575
<20/20 24 (24.7%) 7 (30.4%) )

The correlation between the TIA and the SIA
were indicated in Figure 2. This was a high positive
correlation. We could see that most of the values were
in undercorrection area that suggested the SIA was
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less than TIA, and there was an undercorrection in
astigmatic treatment.

4.00 Qvercarrection

3.00

2.00

Undercarrection

1.00

Surgically induced astigmatism vector (D)

y=1.014x-0.275

T T T T
i) 1.00 200 300 400 5.00

Target induced astigmatism vector (D)

Figure 2: Target induced astigmatism and surgically induced
astigmatism

Angle of Error (AE) was showed in Figure 3
and Table 5. The average absolute AE was 6.227 %
4758 and 5.348 * 4.086 degrees (in the low
astigmatic and the high astigmatic group). The result
was not statistically different with p = 0.375.

Table 5: Average of Angle of Error

Angle of Error
(degrees)

Low astigmatism
(<1.50D)

High astigmatism
(> 1.50D) P

Arithmetic
Absolute

-2.99 +7.265
6.227 + 4.758

-1.08 £6.73 0.238
5.348 + 4.086 0.375

In the low astigmatic group, 93% of eyes had
the AE within + 15 degrees, and 100% was the rate of
the AE within £ 15 degrees in the high astigmatic
group. The difference in arithmetic and the absolute
mean of the AE were not significantly (p = 0.238 and
0.375, respectively) (Figure 3).

70%
61%
0%
50% 45%
40% 5%
30% 26%
20% 13% 13%

10% 6%
0% 1% 0%
0%

<-15 -15to-5 -5to5 5to 15 >15

Angle of Error (degrees)

Low astigmatism = High astigmatism

Figure 3: Refractive Astigmatism Angle of Error

There were not any cases which occurred a
suction loss or other complications (such as an
incomplete lenticule extraction) during the procedure.
No eyes of corneal ectasia postoperative were
recorded. This study did not also find keratitis after
surgery.

Discussion

Some studies indicated that there was a
certain rotation of the eye in the sitting and lying
position. With the patients undergoing refractive
surgery, the preoperative measurement refraction in
the sitting position and the surgical intervention in the
lying position may exist the rotational eye motions
which could lead to reducing the efficacy of laser
procedure, especially the eyes with high astigmatism
[6]. Nowadays, many modern excimer laser systems
have cyclotorsional control function that helps to
increase the quality of treatment significantly by
LASIK surgery [7]. Through the comparison between
the iris images in the sitting and lying position, the
laser system automatically analyzes to define the
rotational eye. Then, the machine calculates and
compensates for cyclotorsional eye motions. In the
ReLEx SMILE surgery, Visumax machine has not the
cyclotorsional control function that is considered the
main limitation of this method. As a result, we would
like to evaluate the outcomes of the ReLEx SMILE
surgery for the eyes with myopic astigmatism (power
of astigmatism = 0.50D). In our study, we distributed
the patients to two groups based on the power of
astigmatism, which were the low astigmatic group (=
1.50D) and the high astigmatic group (> 1.50D). To
minimizing the cyclotorsional eyes motions, we
attempted to put the patients straight on the bed so
that the patient’s head aligns with his body, avoiding
head tilt.

The outcomes of the ReLEx SMILE in this
study was generally very good. In particular, the
UDVA postoperative was better than or equal to 20/20
Snellen in 75.3% (with the low astigmatic group) and
in 69.6% (with the high astigmatic group). The UDVA
of 20/30 or less in the low astigmatic group was
approximately half of that in the high astigmatic group
(8.3% and 17.4%, respectively). However, when we
compared the percentages of UDVA (= 20/20 and <
20/20) between the low astigmatic group and the high
astigmatic group, we recognized that there was no
difference between two groups (p = 0.575). It that
means ReLEx SMILE surgery provided good
outcomes of UDVA in both two groups which did not
depend on the power of astigmatism preoperative.
This result was consistent with the study of Zhang et
al., who presented the UDVA postoperative of 20/20
Snellen or more was in 79.6% [8]. One another
research also showed the UDVA after the ReLEx
SMILE surgery two years was better than or equal to
20/20 in 90% [9]. The authors all confirmed that
ReLEx SMILE surgery gave good result of visual
acuity in patient with astigmatic myopia.

To assess whether this surgery was effective
and safe, we based on the efficacy index and the
safety index. The efficacy index was the proportion
between the UDVA decimal postoperative and the
CDVA decimal preoperative, and the safety index was

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4272-4277.
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the proportion between the CDVA decimal
postoperative and CDVA decimal preoperative. In our
study, the efficacy index was basically 1.035 + 0.264
with the low astigmatic group and 1.082 + 0.219 with
the high astigmatic group. There was no significant
difference in the efficacy index between the two
groups (p = 0.384). This index was similar with the
result of Lin et al. (1.04 + 0.20) [5]. Similarly, the
safety index of this study was 1.113 + 0.235 and
1.215 £ 0.221 in the low astigmatic group and the high
astigmatic group, respectively, with no significant
difference (0.057). This index was also approximately
to result of Lin et al., (1.01 £ 0.05) [5]. Another study
of Chan et al., showed the efficacy of ReLEx SMILE
surgery with 79.6% of eyes had a UDVA of 20/20 or
better, and the safety with 57.1% of eyes gained one
line of visual acuity, only one eye lost one line, no
case lost two or more lines [10]. The outcomes
provided evidence to the consideration that ReLEx
SMILE surgery was extremely effective and safe in
correcting low to moderate astigmatism [10].

The MRSE postoperative was generally good
and no statistic difference between two groups (Table
3). Residual astigmatism postoperative (equal to the
difference of vector) in the low astigmatic group and
the high astigmatic group was 0.271 + 0.548 and
0.207 + 0.209D, respectively, with no significant
difference (0.366). However, the correction index (Cl)
and index of success (I10S) [11] were 0.896 and 0.104
(respectively) in the high astigmatic group and
significantly higher than those in the low astigmatic
group (p = 0.026). This difference may be correlated
with the results of the angle of error (AE). In the low
astigmatic group, the AE within £ 5 degrees was only
accounted in 45%, and 61% in the high astigmatic
group. Moreover, 93% of eyes had an AE within £ 15
degrees in the low astigmatism group, and 100% was
the rate of the AE within + 15 degrees in the high
astigmatic group (Figure 3). In our results (Table 5),
although the difference of the AE was not statistically
significant, the lower value of high astigmatic group
may occur due to pay special attention to aligning that
was occupied less than in the low astigmatic group.

We observed the undercorrection in this study
(Figure 2). Several previous researches also showed
a trend toward undercorrection [8], [11]. There was a
study that compared the astigmatic treatment between
two methods (the LASIK and the ReLEx SMILE)
indicated excellent results with both technigques.
However, an undercorrection postoperative was found
in both surgeries in the eyes with high astigmatism (>
2.25 D) that agreed with our results. The high AE
values might be the reason for those undercorrections
[12].

To compensate for the rotational eye
movements, Ganesh introduced a manual technique
[13]. They used a pen to mark the horizontal axis of
the limbal cornea when the patient sat up straight.
After the patient lay down on the operation bed, the
docking and suction progress were implemented

through the contact glass. The surgeon looked in the
microscope eyepiece and corrected the horizontal
axis of the centering grid (inside of the microscope
eyepiece) to coincide with the marked axis on the
patient’s eye by manual rotation contact glass. The
authors of this study indicated the average
cyclotorsion was 5.64 + 2.55 degrees in 82% of eyes
and the rotational contact glass technique
compensated well for it. However, this method still
existed some drawbacks. The first, the initial marking
might be not incorrect. The second, the marking might
lead the damage of the cornea, which could make the
patients uncomfortable during and after surgery. The
third, loss of suction might occur because of the
above discomfort or the manual rotation contact glass.
The final, the ink marks or the lesions could appear on
the cornea might result due to the black spots after
laser performance.

However, we did not implement corneal
marking before surgery because we had only four
eyes with real high astigmatism (= 2.50D) in this
study. Therefore, we have just aligned exactly the
patient’s body and head, central fixation of eyes, we
have achieved good astigmatic correction.

In conclusion, although the Visumax machine
has not any modern eye-tracking systems as well as
the cyclotortional control function, the ReLEx SMILE
surgery still has had high safety and efficacy index.
The most important in treatment for myopic
astigmatism undergoing SMILE surgery is to carefully
align the patient's body and head, central fixation of
eyes during the procedure.

Results of the ReLEx SMILE surgery might be
improved with cyclotorsional control systems in the
newer generations in the future.

Ethical approval

Our study was accepted by the institutional
ethics committee of the Vietham National Institute of
Ophthalmology. All  patients understood and
voluntarily participated in this study.
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Introduction

Abstract

BACKGROUND: Glaucoma is a common cause of blindness in the world as well as in Vietnam. It is treated by
many different methods but trabeculectomy is still the most popular and highly effective surgical method to treat
this condition.

AIM: To analyze the status of 5 years filtering blebs following trabeculectomy and to explore multiple factors
associated with filtering blebs.

METHODS: This is a retrospective, cross-sectional descriptive study. Eyes had been performed trabeculectomy
for 5 years were included in these results. The filtering blebs were assessed using slit lamp and OCT. the OCT
captured bleb area to evaluate fluid subconjunctival spaces, thickness and height of bleb and to evaluate the
related factors

RESULTS: A group of 106 primary glaucoma eyes of 97 patients (88 patients with 1 eye, 9 patients 2 eyes) had
been performed trabeculectomy for 5 years were taken OCT anterior image. The proportion of female patients is
1.5 times that of male patients. IOP was controlled with or without topical medication in all eyes. The filtering bleb
had a high echo reflection, which accounted for 42.5%, the average echo reflection was 38.6%, the low echo
reflection response of 18.9%. 66% of the eyes had the aqueous space under the conjunctiva, 65.1% have the
aqueous space under sclera flap, the average height of the bleb on OCT was 0.4 mm + 0.3 mm. Young patients
often have a higher rate of bleb fibrosis and loss of function than older patients

CONCLUSION: OCT is capable of assessing the function of bleb. After 5 years of trabeculectomy, on the OCT
image, most cases of blebs are maintaining drainage function.

conjunctiva where it creates a filtering bleb and
subsequently absorbed into the conjunctival capillary
system. However, with time, the effect of lowering

Glaucoma is a common cause of blindness in
the world as well as in Vietham. In most countries,
glaucoma is the second-leading cause of blindness
and a dangerous threat to public health. The disease
has many different pathogenesis and pathophysiology
mechanisms and is treated with many different
methods but trabeculectomy is still the most popular
and highly effective surgical method to treat glaucoma
[1], [2]. The aim of the surgery is to create a pathway
which allows the aqueous humor to drain from the
anterior chamber into an area underneath the

pressure of the surgery tends to decrease. According
to Ehrnooth P, the rate of IOP below 21mmHg after 1
year of trabeculectomy is 82%, after 2 years is 70%,
after 3 years is 64%, after 4 years is 52% [3]. Studies
by many authors show that the cause of failure of PT
has many reasons, but mainly the increase in fibrosis
after surgery causes failure of filtering bleb. The
structural manifestations of bleb indicate the ability of
fluid to pass through the fistula. So that assessment of
bleb manifestations can predict its drainage function.
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Beside of clinical assessment, OCT images of
anterior part of the eyeball allows to accurately record
and measure the internal structures of bleb such as:
the thickness of the bleb wall, the echo reflection
inside of the bleb, the aqueous space subconjunctival
or under the sclera flap, the scleral flap thickness,
aqueous pathway under the sclera flap and the fistula.
This is a non-invasive examination that can help
doctors clearly assess the condition of bleb as well as
determine the cause of failure of filtration surgery.
There are many filtrating bleb classification system but
Zang Yi ‘one is a clear, complete and easy to use in
practice [4], [5].

According to Zhang Yi, there are 4 types of
filtering bleb [4]: 1). Diffuse bleb: bleb function. There
are several microcapsules under the conjunctiva with
low or moderate echogenicity gaps. These blebs have
a thick conjunctiva, a fluid space above sclera flap, an
aqueous pathway under sclera flap and a visible
fistula; 2) Cystic bleb: also a bleb with function. The
walls of the scar are relatively thin (usually below 0.2
mm), varying in height and are composed of a wide
aqueous cavity or some small or medium space
above sclera flap, some of which are fused with the
space subconjunctiva. The fluid fistula under sclera
flap is clearly visible; 3) Encapsulated bleb: is a non-
functional bleb in which the fluid space above sclera
flap is surrounded by tissues with high echogenicity.
The tissue of the sclera and conjunctiva is not clearly
distinguished, may even stick (the entire scar wall is
thickened). The fluid cavity on the sclera is
surrounded by dense connective tissue with high
echogenicity, aqueous pathway under the sclera flap
and fistula are usually very thin; and 4) Flattened bleb:
is a non-functional bleb. Flat blebs are similar to an
encapsulated bleb but there is no aqueous space
under the conjunctiva or above the sclera flap. The
whole scar is low, the wall is thick. Conjunctiva and
sclera are intertwined, with high echogenicity, similar
to the echogenicity of the sclera. The aqueous
pathway under the sclera flap is often not visible,
although openings are visible.

Therefore, we conducted the study to
investigate the bleb of trabeculectomy on the OCT
image taken 5 years after surgery.

Materials and Methods

A retrospective, cross-sectional descriptive
study was conducted on 106 eyes of 97 patients
diagnosed with primary glaucoma who had been
performed trabeculectomy at the Glaucoma
department — Vietnam National Institute of
Ophthalmology from September 2008 to March 2009.
Among them, 97 patients had unilateral
trabeculectomy and 9 patients had bilateral
trabeculectomy.

Selection criteria

Primary glaucoma eyes which were
performed trabeculectomy with or without anti-
metabolic drugs. The study ruled out the patients who
had trabeculectomy more than one-time, combined
phaco-trabeculectomy, patients with a history of
trauma or other pathological treatment surgery of the
eye.

The protocol included

Gathering all medical records of patients in
the selected subjects, inviting the patients to re-
examine, assessing the functional and physical
condition, then all patients will be taken OCT to
assess filtering blebs. During OCT images were
taken, the patients were asked to look down, the
photographer gently pulled the upper eye lash to
reveal the limbus, filtering bleb and conjunctival area,
avoiding pressing on the eyeball and the bleb. The
first slice was directly taken through the bleb center,
the second horizontal slice was taken passed through
the center of the bleb, parallel to the cornea limbus

(61, [71.

Capturing and observing filtering blebs

The echogenicity within filtering blebs, the sub
conjunctiva aqueous space, the fluid cavity and
pathway under sclera flap, the fistula were recorded.
Measuring the height, width, the wall thickness of the
blebs was calculated on OCT images.

Clinical bleb assessment is performed by slit
lamp examination: - Height of blebs was recorded with
flattened, low, medium and high performance; - The
diffuse of blebs were recorded and classified to less
than 1 hour, from 1 hour to 2 hours, from 2 hours to 4
hours, over 4 hours; - Blood vessels were observed
on the surface of bleb and were classified to no blood
vessels, little blood vessels, average blood vessels,
many blood vessels and whether there is congestion
or not; - Seidel test: The rate of Seidel negative (blebs
had no drainage fluid), Seidel positive within 5
seconds, Seidel positive after 5 seconds (those had
drainage fluid); and - In addition, we noted the cases
with excessively large filtering blebs, blebs with thin
walls with a risk of wound leakage.

General clinical assessment based on
classification of Buskirk (1992) [8]: - Good bleb:
diffuse and avascular blebs with the presence of small
micro- cysts intra conjunctival epithelium; - Moderate
bleb: diffuse blebs with many blood vessels on the
surface or tend to stick at the bleb margin; and - Bad
bleb: Excessively large filtering blebs, bleb fibrosis,
conjunctiva lacks mobility, presence of many blood
vessels on the surface of the blebs.
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The OCT images were taken and filtering
blebs were evaluated

The height of bleb measured at highest axis
and recorded with less than 1 mm, from 1 — 2 mm and
over 2 mm. The echogenicity of blebs was divided to
low, medium high echo reflection. Status of fluid
space under the conjunctiva or under sclera flap was
recoded as visible or invisible. The fluid pathway
below the sclera flap and the fistula of sclerectomy
was also recorded as visible or invisible. In overall, the
blebs were classified into Type D, Type C, Type E,
Type F according to Zhang Yi [4].

Results

Demographic characteristics

The average age of the study group is 60.27 +
9.13, majority of patients aged 55 and over. Of the 97
patients in the study group, there were 39 males and
58 females.

The average intraocular pressure before
surgery was 30.3 + 4.1 mmHg, the IOP level from 26
— 32 mmHg accounted for the highest rate (62.3%). At
the time of re-examination, the average intraocular
pressure was 19.97 * 3.3 mmHg with/without
glaucoma eye drops, none of which had IOP above 32
mmHg.

In 106 primary glaucoma eyes, there were 89
angle-closure glaucoma (83.9%) and 17 open-angle
glaucoma eyes (16.1%). Only 18 (PACG and POAG)
eyes were at the primary stage with no glaucomatous
optic damages or glaucomatous visual field damages
identified. 21/106 eyes were applied 5FU or MMC
during the operation. 81.1% had more than 1 anti-
glaucoma drop before surgery.

Filtering bleb status after
surgery

5 years of

Most of cases had medium size bleb. The
proportion of flat blebs was 23.6% and very high blebs
accounted for 11.3%. The width of the blebs is mainly
2 to 4 hours (79/106 eyes). The number of eyes with a
width of bleb smaller than 1 hour or larger more than 4
hours was very low. 23.6% of eyes had moderate
vessels on the bleb surface, 58.5% had few, 6.6% had
many blood vessels and 11.3% avascular on the bleb
surface. All eyes in the study resulted in a negative
Seidel test.

Clinically, the number of eyes with flat fibrous
blebs accounted for 44.3% (Figure 1), followed by
diffuse blebs and those with small microcysts,
accounting for the lowest percentage was capsule-
shaped bleb. Besides, we have recorded 7
excessively large blebs, these blebs have thin walls,

high roughness, great width.

44.3
45
40 -
35 -
30
25 A
20
15 5.7
10
5] -
0 -+ . -~
Type 1 (Bleb Type 2 Type 3 Type 4
with small  (Diffused bleb)  (Flattented (Capsule- like
microcysts) bleb) bleb)

Figure 1: Clinical classification of filtering blebs

Assessing filtering bleb status on OCT

In our study, the rate of bleb with high
echogenicity accounted for the highest rate (42.5%),
then the bleb had an average echogenicity (38.6%),
the lowest was the blebs with the least echo-genecity
(18.9%). There were 66% of the eyes which showed
visible subconjunctival agueous spaces, 34% of the
eyes showed no aqueous accumulation. 82.1% of
cases had aqueous space under sclera flap, 17.9%
had blebs without aqueous cavity under the sclera
flap.

Fluid pathway under the sclera flap was
visible in 69 eyes (accounting for 65.1%), 85/106 of
cases had visible fistula while the fistula was not
observed in 21eyes (accounting for 34.9%). 61.3% of
the eyes had bleb height less than 1 mm; 38.7% were
1 to 2 mm and none of eyes had big bleb with the
height more than 2 mm

38.7

40
35
30 217 23.6
25
20
15
10

p .

0«

Type D Type C (cyst Type E Type F (flat
(Effusion bleb) bleb) (encapsular bleb)
bleb)

Figure 2: Classification of filtering bleb on OCT

The bleb classification on OCT according to
Zhang Yi is described according to the above chart
[4]. Type D is the diffuse bleb, which accounts for the
highest rate of 38.7%, type C is the bleb with small
microcysts that accounts for 21.7%, type E is capsule-
like bleb, accounting for 23.6%, type F is the flat bleb,
accounting for 16%.

Factors related to blebs

At the age more than or equal to 55, the
percentage of eyes with type D was 47.3%, much
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higher than the age less than 55, which was 18.8%.
Meanwhile, the percentage of eyes with type E blebs
at age less than 55 is 40.6%, much higher than those
with type E which is 16.2%.

Table 1: IOP at the time of re-examination and bleb status
IOP/re- examination

Type C Type D Type E Type F Total
Noof Rate Noof Rats Noof Rate Noof Rate Noof Rate
eyes (%) eyes (%) eyes (%) eyes (%) eyes (%)
14 - 25 mmHg 23 232 41 41.4 22 222 13 131 99 100
26 - 32 mmHg 0 0 0 0 3 42.9 4 571 7 100
Total 23 217 41 387 25 236 17 160 106 100

P <0.01

P value were determined by Chi-square test.

At the time of re-examination, there were
99/106 eyes with IOP from 14 mmHg to 25 mmHg and
7 eyes with IOP from 26 mmHg to 32 mmHg
(Maclakov tonometer). In IOP controlled group, the
rate of type D accounted for the highest rate (41/99
eyes), then the eye had type C (23/99 eyes), followed
by the eyes in type E (22/99 eyes), finally the eyes of
type F had the lowest rate (13/99 eyes) (Table 1).

On the contrary, uncontrolled IOP group, the
rate of type F accounted for the highest proportion
(4/7 eyes), followed by those with type E (3/7 eyes),
whereas no eye in this group had blebs of type C and
type D.

Table 2: Anti-metabolite application and blebs status

The bleb classification on OCT Total
Anti- Type C Type D Type E Type F
metabolic  Number Rate Number Rate Number Rate Number Rate Number Rate
application  ofeyes (%) ofeyes (%) ofeyes (%) ofeyes (%) ofeyes (%)
Yes 13 61.9 4 19.0 4 19.0 0 0 21 100
No 10 11.8 37 435 21 24.7 17 20.0 85 100
Total 23 21.7 41 38.7 25 23.6 17 16.0 106 100

p<0.01

P values were determined by Chi-square test.

5FU or MMC had been applied during
operation in 21 eyes, in which the number of type C
blebs accounted for the highest percentage of 61.9%
(13/21), followed by the number of type D and type E
all accounted for the proportion 19% (4/21), no eye
has bleb in type F. 85 eyes were not applied anti-
metabolic drugs. In this group, the number of eyes
with type D had the highest rate of 43.5% (37/85),
followed by the type E 24.7% (21/85), type F
accounted for 20% (17/85), the lowest was Type C
accounted for 11.8% (10/85) (Table 2).

Discussion

Most blebs can spread from 2-4 hours,
number of blebs which spread under 1 hour is less,
usually only seen on very fibrous, flattened eyes,
sometimes with these eyes must be examined
carefully to find out conjunctival wound. The blebs
spread > 4 hours, which is more common in patients

with anti-metabolic drugs, is also very small number.
In our study, there were 7 cases of excessively large
blebs causing discomfort for patients and sometimes
spreading over the edge of the upper limbus, leading
a risk of leakage and being ruptured. Good functional
blebs often spread, flattened, not too stretch, no
vessels on the surface, many microcapsules are
adjacent to the conjunctival epithelium. In contrast,
poorly functioning blebs are located blebs, many
blood vessels, conjunctival fibrosis anchored to sclera
underneath or over stretch. In fact, the blebs that
function are not necessarily complete avascular but
still have a few blood vessels on the surface of the
bleb, but these blood vessels are small and not
dense. That is why the number of blebs with blood
vessels is the lowest, not the avascular blebs [6], [7].

With the Visante-OCT machine, the image
inside the bleb will be clearly observed thanks to the
high resolution. In OCT image, type D blebs (diffuse
blebs) and type C (blebs with microcysts) usually have
low or moderate echogenicity found in homogeneous
tissue as a liquid, E-type blebs (capsule-like blebs)
and F-type blebs (flat blebs) often have high
echogenicity. In this study, of the 61 blebs with low
and medium echogenicity, up to 43 blebs in type D
and type C, accounting for 70.5% are functional blebs.
The rate of low echogenicity was less than those in
studies of Leung CK, Nghiem Thi Hong Hanh (2010)
due to longer follow up (Leung CK study in 12 months,
Nghiem Thi Hong Hanh's study in 26 months) [6], [9].
The longer the time after surgery, the more fibrosis
the bleb, so the higher echogenicity inside the bleb.

Besides, in the functional blebs, which means
that the pathway for aqueous humor is created, IOP
were well controlled, a good bleb was usually highly
visible to see the fluid pathway below the sclera flap
[10], [11]. In 106 research eyes, 69 eyes have bleb
seeing the fluid under the sclera flap, accounting for
65.1%, of which 58/69 eyes are blebs in type D and
type C (accounting for 84%), 11/69 eyes are blebs
belonging to type E (accounting for 16%), no bleb of
type F, p < 0.01. In our study, there was a significant
higher rate of the eye with visible fluid pathway under
the scleral flap than the Leung CK study [9] probably
because this author used the Stratus-OCT which is
more limited about depth penetration than the Visante
OCT machine we used in the study. Thus, the age
group = 55 has the rate of blebs of type D and type C
(the blebs that were still functional), accounting for a
high proportion (67.6%). On the contrary, at the age of
< 55, the rate of type E blebs and type F blebs (which
were not functional) is higher than the rate of type D
and type C (functional blebs). This difference has
statistical significance with p < 0.05. This is also
understandable because in the elderly, the fibrosis
after surgery is always reduced compared to young
people.

In the study group, Of the 21 eyes had anti-
metabolic application up to 17/21 eyes had blebs of
type D and type C accounted for 81%, only 19% type

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4278-4282.

4281



Basic and Clinical Medical Researches in Vietnam

E and type F. Meanwhile, in the eyes that do not use
anti-metabolite, the rate of type D and type C is
55.3%. This difference is statistically significant with p
< 0.01. Thus, anti-metabolic application with
trabeculectomy increased markedly the rate of bleb
function (type D and type C). In histopathological
studies, it has also been shown that anti-metabolite
has the effect of inhibiting fibroblast proliferation, thus
improving the hydrological drainage efficiency of bleb
after trabeculectomy [12], [13], [14].

At the time of re-examination, in IOP
controlled group, 64.6% of cases had blebs belonged
to type D and type C and 35.4% type E and type F
was statistically significant difference (p < 0.01)
comparing to 100% blebs belonged to type E and type
F in uncontrolled IOP group. Our results are similar to
Zhang Yi's study, with 72% eyes was Type F in goup
IOP uncontrolled [4], this result is similar to the study
by Weizer JS [15].

In conclusion, five years after trabeculectomy
for primary glaucoma treatment, 93% of blebs in these
cases were maintaining the function of lowering 10P,
65.1% blebs had low and medium echogenicity,
74.5% bleb with a width of 2 to 4 hours zones and a
few blood vessels, most of these blebs on OCT
examination still observe the cavity under the
conjunctiva, the fluid pathway under the sclera flap.

Young patients often have a higher rate of
bleb fibrosis and loss of function than older patients.
Anti-metabolite application increase I0P controlled but
also increase the the excessively large blebs. The
uncontrolled IOP eyes use to have its bleb belong to
type E or type F on OCT.
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myopia can be 80 — 90% in the population aged 17 — 18.

AIM: To analyze the correlation between ocular biometric indices and refraction status in Vietnamese young
myopes.

METHODS: A prospective cross — section study was conducted in young myopes. Data on axial length, central
cornea thickness, corneal topography & anterior chamber depth and spherical equivalent were collected.
Independent Sample T Test and ANOVA test were used to compare between groups. The correlations between
ocular biometry and myopic spherical equivalent refraction were examined by Pearson Correlation with the level
of significance p < 0.05.

RESULTS: Totally, 418 eyes from 209 patients were recruited. The average axial length, central cornea
thickness, cornea refraction & anterior chamber depth were 25.68 + 1.09 mm, 539.78 + 32.665 ym, 43.16 + 1.369
D, 3.30 £ 0.243 mm, respectively. The correlation between axial length and spherical equivalent refraction (SER)
was high (r = - 0.742, p < 0.0001) while those between central cornea thickness and cornea refraction were
negligible (r = - 0.107, p = 0.029; r = -0.123, p = 0.012; respectively). There was no correlation between anterior
chamber depth and spherical equivalent refraction (r = 0.019, p = 0.697).

CONCLUSION: Among ocular biometric indices, axial length was significantly correlated with spherical equivalent
of young adult patients.

Introduction

Refraction error is one among leading
preventable blindness causes all over the world [1]. In
“VISION 2020: The Right to Sight: A Global Initiative
to Eliminate Avoidable Blindness”, according to World
Health Organization, refraction errors ranks among
top five avoidable blindness causes globally [2].
Myopia is most prevalent type of refraction error, and
it is anticipated that myopia will account for 50% of the
world population by 2050 [3]. In some Asian countries,
the prevalence of myopia can be 80 — 90% in the
population aged 17 — 18 [4].

Ocular biometric indices including axial length
(AL), anterior chamber depth (ACD), central cornea
thickness (CCT) and cornea refraction (CR) are
crucial in evaluating and treating myopia. There have

had some studies concerning the correlation between
these indices and the refraction status [5], [6].
However, ocular biometry can vary among ethnic
groups [7], [8], [9], which may make an impact on this
relation. For understanding of ocular biometry in Asia
and around the world, we conducted this study to
examine the correlation between ocular biometric
indices and the refraction status in a Vietnamese
young population with myopia.

Materials and Methods

This was a prospective cross — section study
carried out in DND International Eye Hospital from
October, 2016 to September, 2017. In the current
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study, we recruited 418 eyes from 209 participants
aged from 18 to 30 and diagnosed with myopia (> 0.5
D). Myopia severity was classified in three stages: low
(> 3D), moderate (3D - 6D) and high (> 6D) [10].
Patients with any anterior or posterior segments
abnormalities, ocular motility disorders and lid
diseases were excluded from the study.

Each patient underwent a through history
taking and comprehensive examination process. Auto-
refraction measurement (Nidek autorefractor),
Cyclogyl 1% retinoscopy and subjective refraction
assessment  were performed by  qualified
refractionists. Slit — lamp, fundus examination and B —
ultrasound investigation were carried out by registered
ophthalmologists to rule out any ocular diseases. IOL
master 500 from Zeiss and SCHWIND Sirius -
Topography with Scheimpflug camera were employed
to evaluate the AL ACD, CCT and CR.

Independent Sample T Test and ANOVA test
were used to compare means of groups. Pearson
correlation was applied to analyze the correlation
between AL, ACD, CCT and CRand myopic spherical
equivalent refraction (level of significance, p < 0.05).
Data was analyzed by SPSS version 20.0.

Results

We recruited 418 eyes from 209 patients for
the current study. Table 1 gives information on some
main features of the study population. The majority of
participants were female (56%). 77% of patients were
in the 18 — 23 age group (undergraduated). The
number of patients with moderate myopia accounted
for 58.1 % of the study population (58.1%). Nearly
95% of participants had used spectacles before
whereas approximately 15% of them worn soft contact
lens.

Table 1: Demographic characteristics of study population

significantly higher than that of the high myopia group
(p < 0.05). There was no difference among three
groups in terms of ACD (p > 0.05).

Table 2: Ocular biometric indices and myopia classification

Myopia severity

Index Low Moderate High
n=_82 n =243 n=93

AL 24,61 +0,85 mm 25,63 +0.78 mm 26,79 + 0,93 mm

CCT 530,24 + 35,56 pm 541,76 + 32,30 ym 539,78 + 32,67 ym

CR 43.46+1.51D 43.15+1.38D 42,93+1.15D

ACD 3.34 +0.27 mm 3.29+0.22 mm 3.31+0.28 mm

Charateristics Mean # Standard deviation

No. Gender (men/women) 92/117

Age 21.33+3.196
No. Age group (18 — 23 /24 — 30) 161/48
SER -4.85+1.99

82/243/93
198/32/11

No. Myopia severity (low / moderate / high)
No. Treatment (spectacle / soft contact lens / none)

Table 2 shows the calculation of different
ocular biometric indices by myopia classification. The
average AL, CCT, CR and ACD were 25.68 + 1.09
mm, 539.78 + 32.665 ym, 43.16 + 1.369D and 3.30
0.243 mm, respectively. The AL of low myopia group
was significantly shorter than that of moderate group
(p < 0.0001), and the AL of high group was
significantly higher than that of moderate group (p <
0.0001). Central cornea of low myopia group was
significantly thinner than that of the moderate group (p
< 0.05). CR of the group with low myopia was

The correlation between myopic SER and a
variety of ocular biometric indices was studied (Figure
1). There was a significant correlation between the
refraction status and AL (r = - 0.742, p < 0.001), which
implies the equation SER = - 1.358 * AL + 30.042.
The correlation between the refraction status and CCT
& CR was negligible (r = -0.107, p < 0.05; r = 0.123, p
< 0.05; respectively) while there was no correlation
between the refraction status and ACD (r = 0.019, p >
0.05) (Figure 1).

o

e o
4,\:;‘ o %

SER
SER

AL CCT

SER
SER

CR ACD

Figure 1: The correlation between ocular biometric indices and
refraction status

Table 3 gives information about the
correlation between myopic SER and the ocular
biometry by myopia classification. AL significantly
correlated with the refraction status across all stages
of myopia. CCT only significantly correlated with the
refraction status in the group with low myopia. There
was no significant correlation between the refraction
status and remains.

Table 3: The correlation between the ocular biometry and
myopia severity

. . Low Moderate High
Myopia severity n=82 n =243 n :993
r=-0.380 r=-0428 r=-05095
SER & AL p =0.000 p =0.000 p = 0.000
r=-0.240 r=0.019 r=0.116
SER & CCT p=0.030 p=0.770 p=0226
r = 0.006 r=0.001 r=0.129
SER&CR p = 0.960 p =0.987 p=0218
r=-0.189 r=-0063 r=0.120
SER & ACD p = 0.090 p=0.329 p = 0.250
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Discussion

The current study examined the correlation
between ocular biometric indices and the refraction
status. To the best of our knowledge, the present
study provides the first comprehensive assessment of
the ocular biometry in Viethamese young patients with
myopia.

In this study, we found that the average AL
was 25.68 + 1.09 mm, which was similar to other
studies in myopic population. [11], [12], [13]. There
was the significant difference in AL among stages of
myopia, and this was consistent with previous
researches [12], [13], [14]. AL strongly affects the
refraction status because its elongation leads to the
progression of myopia. CCT in our study was 539 %
36.74 pm, which was higher than that of Chang et al.,
(533 + 29 ym) [15] and tied with those of Kadhim and
Farhood [16] (543.95 £ 32.58 ym) and Kawesch (548
+ 33 um) [17]. CCT plays a key role in the surgical
plan or refractive surgeons. Any candidate without
enough residual stromal bed will be eligible for other
approaches such as Ortho — keratology or Phakic ICL.
In the current study, CR was 43.16 = 1.369 D, which
was consistent with other authors [16, 18]. Cornea
holds two — third of the refraction power of the whole
eye globe; hence appropriate interventions on CR can
be supportive to myopia treatment. ACD is very critical
in Phakic ICL surgery for patients with high myopia or
thin cornea. Phakic ICL is contraindicated in any
candidates with shallow anterior chamber (ACD < 3
mm). In the present study, ACD was shorter than
findings of other studies [5], [12], [19], [20].

Not surprisingly, there was the significance
correlation between the refraction status and AL in
general (r = -0.742, p < 0.001) and in each stage of
myopia progression. This means that the higher AL is,
the worse myopia gets and is consistent with other
studies [6], [11], [12], [15], [21], [22]. Some researches
indicated that AL = 26.5 mm was a risk factor of

pathological changes in myopia such as lattice
degeneration, retinal detachment, choroidal
neovascularization, and retinal atrophy [23], [24].

Hence, because of the predictive value, identifying AL
in examining myopic patients is very important to the
prevention of high myopia complications.

Our result that the correlation between CCT
and the refraction status was negligible (r = - 0.107, p
< 0.05) was similar to that of male patients in the
study of Suzuki et al., (right eye: r = - 0.080, p <
0.001; left eye: r = -0.039, p = 0.036; no correlation in
female participants) [25]. This can be inferred that
CCT is an independent factor and not correlated with
myopic status [6], [26], [27].

Our analysis demonstrated that the
correlation between CR and the refraction status was
negligible (r = 0.123, p < 0.05). This was consistent
with studies of Chen in 2009 [6] and Zeng in 2015

[28]. We also found no correlation between ACD and
the refraction status (r = 0.019, p > 0.05) while other
studies [5], [6], [21] revealed that this correlation was
significant.

There are certain strong and weak points of
our study. The time for data collection was limited, so
we could not increase the sample size. However, we

used modern equipment with cutting — edge
technologies; hence, our findings were reliable.
In conclusion, among 4 ocular biometric

indices examined, AL significantly correlated with
myopia status. This factor plays a vital role in the
diagnosis, management and prediction of myopia.

Ethics Approval

This prospective study strictly obeys the
tenets of Declaration of Helsinki and was approved by
Hanoi Medical University Ethics Committee.

Informed Consent

Infformed consents were collected from
participating  patient(s) for their anonymized
information to be reported in the study.

References

1. Flaxman SR, et al. Global causes of blindness and distance
vision impairment 1990-2020: a systematic review and meta-
analysis. Lancet Glob Health. 2017; 5(12):e1221-e1234.

2. Pizzarello L, et al. VISION 2020: The Right to Sight: A Global
Initiative to Eliminate Avoidable Blindness. Archives of
Ophthalmology. 2004; 122(4):615-620.
https://doi.org/10.1001/archopht.122.4.615 PMid:15078680

3. Holden BA, et al. Global Prevalence of Myopia and High Myopia
and Temporal Trends from 2000 through 2050. Ophthalmology.
2016; 123(5):1036-1042.
https://doi.org/10.1016/j.ophtha.2016.01.006 PMid:26875007

4. Dayan YB, et al. The Changing Prevalence of Myopia in Young
Adults: A 13-Year Series of Population-Based Prevalence Surveys.
Investigative Ophthalmology & Visual Science. 2005; 46(8):2760-
2765. https://doi.org/10.1167/iovs.04-0260 PMid:16043848

5. Hosny M, Alié JL, Claramonte P, Attia WH, Pérez-Santonja JJ.
Relationship between anterior chamber depth, refractive state,
corneal diameter, and axial length. Journal of Refractive Surgery.
2000; 16(3):336-40.

6. Chen MJ, et al. Relationship between central corneal thickness,
refractive error, corneal curvature, anterior chamber depth and
axial length. Journal of the Chinese Medical Association. 2009;
72(3):133-137. https://doi.org/10.1016/S1726-4901(09)70038-3

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4283-4286.

4285


https://doi.org/10.1001/archopht.122.4.615
https://doi.org/10.1016/j.ophtha.2016.01.006
https://doi.org/10.1167/iovs.04-0260
https://doi.org/10.1016/S1726-4901(09)70038-3

Basic and Clinical Medical Researches in Vietnam

7. Ip IM, et al. Ethnic differences in refraction and ocular biometry
in a population-based sample of 11-15-year-old Australian children.
Eye. 2008. 22(5):649-56. https://doi.org/10.1038/sj.eye.6702701
PMid:17277756

8. Chua J, et al. Ethnic differences of intraocular pressure and
central corneal thickness: the Singapore Epidemiology of Eye
Diseases study. Ophthalmology. 2014; 121(10):2013-2022.
https://doi.org/10.1016/j.ophtha.2014.04.041 PMid:24950592

9. Wang, D., et al., Ethnic differences in lens parameters measured
by ocular biometry in a cataract surgery population. PloS one.
2017; 12(6):e0179836-e0179836.
https://doi.org/10.1371/journal.pone.0179836 PMid:28654694
PMCid:PMC5487046

10. Flitcroft DI, et al. IMI - Defining and Classifying Myopia: A
Proposed Set of Standards for Clinical and Epidemiologic Studies.
Invest Ophthalmol Vis Sci. 2019; 60(3):M20-m30.
https://doi.org/10.1167/iovs.18-25957 PMid:30817826
PMCid:PMC6735818

11. Llorente L, et al. Myopic versus hyperopic eyes: axial length,
corneal shape and optical aberrations. Journal of Vision. 2004;
4(4):5-5. https://doi.org/10.1167/4.4.5 PMid:15134476

12. Carney LG, Mainstone JC, Henderson BA. Corneal topography
and myopia. A cross-sectional study. Investigative Ophthalmology
& Visual Science. 1997; 38(2):311-320.

13. Tekiele BC, Semes L. The relationship among axial length,
corneal curvature, and ocular fundus changes at the posterior pole
and in the peripheral retina. Optometry (St. Louis, Mo.). 2002;
73(4):231-6.

14. Cegarra MJ, et al. Consolidating the anatomical relationship
between ocular axial length and spherical equivalent refraction.
European Journal of anatomy. 2014; 5(3):145-150.

15. Chang SW, et al. The cornea in young myopic adults. The
British Journal of Ophthalmology. 2001; 85(8):916-920.
https://doi.org/10.1136/bj0.85.8.916 PMid:11466244
PMCid:PMC1724084

16. Kadhim YJ, Farhood QK. Central corneal thickness of Iraqi
population in relation to age, gender, refractive errors, and corneal
curvature: a hospital-based cross-sectional study. Clinical
Ophthalmology (Auckland, N.Z.). 2016; 10:2369-2376.
https://doi.org/10.2147/OPTH.S116743 PMid:27932859
PMCid:PMC5135410

17. Kawesch GM, Kezirian GM. Laser in situ keratomileusis for
high myopia with the VISX star laser. Ophthalmology. 2000;
107(4):653-61. https://doi.org/10.1016/S0161-6420(99)00148-7

18. Baradaran-Rafii A, et al. Accuracy of Different Topographic
Instruments in Calculating Corneal Power after Myopic
Photorefractive Keratectomy. Journal of Ophthalmic & Vision
Research. 2017; 12(3):254-259.
https://doi.org/10.4103/jovr.jovr 74 16 PMid:28791056

19. McBrien NA, Adams DW. A longitudinal investigation of adult-
onset and adult-progression of myopia in an occupational group.
Refractive and biometric findings. Investigative ophthalmology &
visual science. 1997; 38(2):321-33.

20. Hashemi H, et al. Anterior Chamber Depth Measurement With
A-Scan Ultrasonography, Orbscan Il, and IOLMaster. Optometry
and Vision Science. 2005; 82(10):900-904.

21. Touzeau O, et al. Correlation between refraction and ocular
biometry. Journal francais d'ophtalmologie. 2003; 26(4):355-363.

22. Olsen T, et al. On the ocular refractive components: the
Reykjavik Eye Study. Acta Ophthalmologica Scandinavica. 2007;
85(4):361-366. https://doi.org/10.1111/j.1600-0420.2006.00847.x
PMid:17286626

23. Xu L, et al. Definition of high myopia by parapapillary atrophy.
The Beijing Eye Study. Acta Ophthalmol. 2010; 88(8):e350-1.

https://doi.org/10.1111/].1755-3768.2009.01770.x PMid:19900199

24. Jonas JB, Xu L. Histological changes of high axial myopia. Eye
(London, England). 2014; 28(2):113-117.
https://doi.org/10.1038/eye.2013.223 PMid:24113300
PMCid:PMC3930258

25. Suzuki S, et al. Corneal Thickness in an Ophthalmologically
Normal Japanese Population. Ophthalmology. 2005; 112(8):1327-
1336. https://doi.org/10.1016/j.ophtha.2005.03.022 PMid:15964631

26. Ortiz S, et al. Relationships between central and peripheral
corneal thickness in different degrees of myopia. Journal of
Optometry. 2014; 7(1):44-50.
https://doi.org/10.1016/j.0ptom.2013.03.005 PMid:24646900
PMCid:PMC3938742

27. Fam HB, et al. Central corneal thickness and its relationship to
myopia in Chinese adults. Br J Ophthalmol. 2006; 90(12):1451-3.
https://doi.org/10.1136/bj0.2006.101170 PMid:16916878
PMCid:PMC1857527

28. Zeng J, et al. Correlation of axial length and corneal curvature
with diopter in eyes of adults with anisometropia. International
Journal of Clinical and Experimental Medicine. 2015; 8(8):13639-
13643.

4286

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


https://doi.org/10.1038/sj.eye.6702701
https://doi.org/10.1016/j.ophtha.2014.04.041
https://doi.org/10.1371/journal.pone.0179836
https://doi.org/10.1167/iovs.18-25957
https://doi.org/10.1167/4.4.5
https://doi.org/10.1136/bjo.85.8.916
https://doi.org/10.2147/OPTH.S116743
https://doi.org/10.1016/S0161-6420(99)00148-7
https://doi.org/10.4103/jovr.jovr_74_16
https://doi.org/10.1111/j.1600-0420.2006.00847.x
https://doi.org/10.1111/j.1755-3768.2009.01770.x
https://doi.org/10.1038/eye.2013.223
https://doi.org/10.1016/j.ophtha.2005.03.022
https://doi.org/10.1016/j.optom.2013.03.005
https://doi.org/10.1136/bjo.2006.101170

ID Design Press, Skopje, Republic of Macedonia
Open Access Macedonian Journal of Medical Sciences. 2019 Dec 30; 7(24):4287-4291.

https://doi.org/10.3889/0amjms.2019.376
elSSN: 1857-9655

Basic and Clinical Medical Researches in Vietnam

ID Design
Press

Penetrating Keratoplasty for Keratoconus in Viethamese Patients

Le Xuan Cung Duong Mai Nga Nguyen Dinh Ngan Nguyen Xuan Hlep Do Quyet

Chu Dinh®, Nguyen Duy Bac?

lvietnam Natlonal Institute of Ophthalmology, Hanoi,
Vietnam; *NTT Hi-tech Institute, Nguyen Tat Thanh University, Ho Chi Mlnh City, Vietnam;

Than Van Thai®, Vu Thi Nga*, Toi

Vietnam; *Vietnam Military Medical UnlverS|ty (VMMU), Hanoi,
“Institute for Research and

Development, Duy Tan University, 03 Quang Trung, Danang, Vietnam; “Department of Human and Animal Physiology,
Faculty of Biology, Hanoi National University of Education, Hanoi, Vietnam

Citation: Cung LX, Nga DM, Ngan ND, Hiep NX, Quyet
D, Thai TV, Nga VT, Dinh TC, Bac ND. Penetrating
Keratoplasty for Keratoconus in Vietnamese Patients.
Open Access Maced J Med Sci. 2019 Dec 30;
7(24):4287-4291.
https://doi.org/10.3889/0amjms.2019.376

Keywords:  Keratoconus;
Donor-recipient disparity

Penetrating  keratoplasty;

*Correspondence: Nguyen Duy Bac. 108 Military Central
Hospital, 1 Tran Hung Dao, Hai Ba Trung, Ha Noi,
Vietnam. E-mail: nguyenduybac@vmmu.edu.vn

Received: 02-Jul-2019; Revised: 20-Nov-2019;
Accepted: 21-Nov-2019; Online first: 20-Dec-2019

Copyright: © 2019 Le Xuan Cung, Duong Mai Nga,
Nguyen Dinh Ngan, Nguyen Xuan Hiep, Do Quyet, Than
Van Thai, Vu Thi Nga, Toi Chu Dinh, Nguyen Duy Bac.
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)

Funding: This research did not receive any financial
support

Abstract

BACKGROUND: Keratoconus is an ectatic corneal disorder that can impair the visual acuity. Up to now,
penetrating keratoplasty (PK) remains the most common surgical procedure to treat severe keratoconus. In
Vietnam, most keratoconus patients come to visit doctor at severe stage and were treated by PK, so we conduct
this study.

AIM: To evaluate the results of PK for keratoconus in Viethamese patients.

METHODS: This was a retrospective study of 31 eyes with keratoconus who underwent PK in VNIO from January
2005 to December 2014.

RESULTS: The average visual acuity was 0.86 + 0.37 logMAR (20/145). In the group of patients without
amblyopia, best spectacle-corrected visual acuity of 20/60 or better was recorded in 75.9% of eyes and 93.1% of
eyes achieved a best corrected visual acuity with hard contact lenses of 20/40 or better. Mean postoperative
corneal power was 43.8 = 4.5D. Mean corneal astigmatism was 5.9 + 2.7D. 94.6% of grafts remained clear.
Posterior subcapsular cataract developed in 22.6% of eyes. Graft rejection was recognized in 12.9% of eyes.

CONCLUSION: PK is an effective procedure with high rate of graft survival for keratoconus patients. However,
patients should be aware of the necessary of optical correction to gain the best VA after surgery.

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

Introduction

Keratoconus is a noninflammatory ectatic
corneal disorder characterized by localized cornical
protrusion owing to thinning of the corneal stroma.
This condition can lead to high myopia, irregular
astigmatism, and impairment of visual acuity (VA) [1].
The treatment of keratoconus depends on its severity,
including spectacle, contact lens, intracorneal rings,
collagen cross-linking and keratoplasty [2]. In recent
years, deep anterior lamellar keratoplasty (DALK) has
been selected to treat this disease as an alternative to
PK by some surgeons [3], [4]. However, DALK is a
difficult and long-time surgery, especially in patients
with acute hydrops or corneal scar. Therefore, PK
remains the most popular surgical procedure in the
severe stage.

About 10-20% of keratoconus patients require
PK for corneal scar, contact lens intolerance, or
unsatisfaction with best-corrected visual acuity
(BCVA) [1], [5]. Previous studies have noted that
keratoconus is one of the common indications for
corneal transplantation all over the world. The
successful rate of PK for keratoconus is higher than
other diseases. After 5 to 12 years, the graft survival
rate is more than 90% [6], [7], [8].

In Vietham, keratoconus is a rare disease and
was well described in 2014 [9]. PK has been
performed to treat patients with advanced
keratoconus over the past fifteen years. This condition
accounts for 1.4% of all PK operations [10]. This study
was conducted to evaluate the outcomes of PK in
Viethamese patients with keratoconus.

Open Access Maced J Med Sci.
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Materials and Methods

All keratoconus patients who underwent PK at
Vietham National Institute of Ophthalmology (VNIO)
between January 2005 and December 2014 were
enrolled in this retrospective study.

PK surgeries were done under general
anaesthesia. We used hand-held trephine to punch in
the corneas. The host diameter ranged from 7.0 to 8.0
mm, and the donor diameter was same-size or 0.5
mm larger. The PK technique was 16-bite interrupted
suture or a combined 8-bite interrupted suture and a
16-bite running suture. Postoperative treatment
consisted of topical antibiotic and steroids 4 times per
day. Steroids were tapered after one month and
discontinued after 1 year.

Medical records were reviewed for
demographic data, pre-and postoperative VA,
keratometry, ocular conditions and general diseases
associated with keratoconus, surgical technique,
intraoperative and postporative complications such as
graft rejection episodes, infection, trauma, and the
requirement of glaucoma surgery or cataract surgery.
After that, patients were recalled for the last follow-up
examination. Patients who did not come for the last
examination were excluded.

At the last follow-up examination, VA,
BSCVA, and BCVA with hard contact lens were noted.
The Icare tonometer was utilized to mesure the
intraocular pressure. Patients were examined on the
slit lamp to evaluate the graft clarity and other ocular
conditions. Corneal topography was measured with
the OPD-Scan Il topographer. Two topographic
indices were calculated and registered: average K-
value and corneal astigmatism.

Statistical analysis

SPSS 16.0 was utilized to analysed the data.
Chi-square test was applied to compare the difference
of grouping variables. Fisher's exact test was the
alternative algorithm to Chi-square test when the
number of data was small. We used t-test to compare
continous variables.

Results

From January 2005 to December 2014, there
were 31 eyes of 28 keratoconus patients underwent
PK. Mean age at the time of surgery was 20.4 + 8.4
(range 8-58 yrs). There were 24 males (85.7%) and 4
females (14.3%) (p < 0.001). Preoperative VA of all
patients was less than 20/200. Of all 31 eyes, 28 eyes
(90.3%) had the VA less than count finger (CF) 3 m.

Indications for PK involved corneal scar (54.8%),
corneal hydrops (25.8%), unsatisfactory best
corrected visual acuity (19.4%).

Recipient trephine size ranged from 7.0 to 8.0
mm. The most common host diameter was 7.0 mm
(15 eyes). Donor-recipient disparity was 0.5 mm in 17
eyes (54,8%) and 0 mm in 14 eyes (45.2%). Suture
technigue was interrupted sutures in 28 eyes (90.3%)
and combined sutures in 3 eyes (9.7%).

Visual Outcome

Of all 31 eyes, 2 eyes had amblyopia with
the BCVA less than 20/200. The first patient was
diagnosed keratoconus at the age of 2 years and
underwent PK at 8 years old. His post-op BCVA
was 20/160. The second patient had congenital
cataract combined with nystagmus. He had
undergone ECCE combined with IOL implantation 6
years before PK. At the last examination, the VA
was CF 2.5 m and didn’t improve with pinhole. In
the group of 29 eyes without amblyopia, mean
UCVA and BSCVA at the last examination was 0.86
+ 0.37 logMAR (20/145) and 0.43 + 0.18 logMAR
(20/54) (p = 0.024), respectively. Hard contact
lenses were fitted in 27 eyes, and the average
BCVA was 0.09 £ 0.1 (20/25).

Table 1: Visual outcome at the last visit

VA UCVA BSCVA BCVA with HCL*

<CF 3m n 2 0 0
% 6.9 0 0
CF 3m - < 20/200 n 5 0 0
% 17.2 0 0
20/200 - < 20/60 n 15 7 0
% 51.7 24.1 0
20/60 - < 20/40 n 7 12 0
% 24.1 41.4 0
>20/40 n 0 10 27
% 0 345 93.1
Total n 29 29 29

*BCVA with HCL was not performed in 2 eyes of the non-amblyopia group, including
1 eye had corneal scar and 1 eye was being performed suture removal.

Table 1 show that the majority of patients had
UCVA ranged from 20/200 to 20/60 (51.7%). Mean
BSCVA at the final follow-up was at least 20/60 in
75.9% of the group without amblyopia. BCVA with
hard contact lens of 20/40 or better was recorded in
27 eyes (93.1%) of this group including 14 eyes had
BCVA of 20/25 or better.

Refractive outcome

Corneal topography could not be measured in
2 eyes due to nystagmus and corneal scar. Mean
keratometry of the remaining 29 eyes at the last visit
was 43.8 + 4.5D (range 32-52.25D). Of 29 eyes,
51.7% (15 eyes) had the keratometry in the normal
range (40-44D). Corneal astigmatism was high with
the average result of 5.9D (SD 2.7D, range 1-11.5D),
and overall, 75.9% (22 eyes) had the corneal
astigmatism more than 4D. There were 2 eyes had
corneal astigmatism more than 10D. There were only 3
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eyes (10.3%) had corneal astigmatism less than 2D.

Graft survival outcome

The rate of clear graft after PK was very high.
A total of 94.6% (29 of 31 grafts) of the examined
eyes had a clear graft. 1 eye had opaque graft after
PK 43 months. 1 eye had corneal scar due to keratitis
1 month postoperatively.

Figure 1: Clear grafts after PK (a.8.8yrs; b.27months)

Complications

Graft rejection was recorded in 4 eyes
(12.9%). However, there was no case of graft
rejection cause graft failure. Secondary glaucoma
occurred in 2 eyes (6.5%) due to prolonged topical
corticosteroid therapy to treat graft rejection.

Table 2: Complications after PK

Complication Percentage (%)

29.0
25.8
226
12.9
6.5
3.2

Loose suture

Corneal neovascularization
Posterior subcapsular cataract
Graft rejection

Secondary glaucoma

Keratitis

PN A~N©O|IS

Of the 2 glaucoma eyes, 1 eye required
trabeculetomy 10 months after PK because the 10P
had not been controlled by 4 types of topical
antiglaucoma eyedrops. There was 1 eye developed
bacterial keratitis on the graft 1 month postoperatively,
leading to graft failure due to corneal scar.

Figure 2: Complications after PK; A) Corneal scar; B) Posterior
subcapsular cataract

Discussion

Keratoconus is a progressive disease
characterized by paracentral or central thinning, and
ectasia of the cornea. This disease often appears in
the second decade of life and progresses at a variable
rate. It causes severe myopia and irregular
astigmatism. Keratoconus patients who underwent
keratoplasty are very young because this disease
often occurs at puberty.

In our study, most patients were male, which
is similar to the results of some other authors [11],
[12], [13]. The recent studies indicate that keratoconus
is more common in men than women due to the
combination of this disease and vernal conjunctivitis, a
common disease in men [14]. Furthermore, this
disease also progresses faster in men [15]. These
findings contribute to explain that male patients tend
to have to undergo keratoplasty than women.

Corneal scar was the leading indication for
keratoplasty in our study, which account for the
proportion of 54.8%. However, the main indication of
surgery in Lim's study was contact lens intolerance
(51.6%) [8]. The indications for PK in patients with
keratoconus vary greatly in different studies. In
Vietham, almost keratoconus patients were
discovered in severe stage, and most of them have
corneal scars [9]. Therefore, they could not be treated
by hard contact lens, collagen -cross-linking or
intrastromal ring implantation. Penetrating
keratoplasty was a good treatment for them.

Postoperative VA is the most important
criteria when assessing the success of PK in terms of
eye function. Before surgery, almost patients had VA
less than CF 1 m. The average VA was 1.94 = 0.14
logMAR. Postoperatively, the patients’ VA was
improved significantly. The average UCVA was 0.86 +
0.37 logMAR (20/145). The BCVA with hard contact
lens of 29 eyes without amblyopia in our study was
20/27. This result is similar to the results of previous
studies, with the BCVA ranged from 20/25 to 20/32
[71, [8], [11], [13].

For patients with PK, postoperative corneal
astigmatism is still a big problem to overcome.
Although the postoperative VA is improved
significantly, most patients need to wear glasses or
hard contact lens to gain the best VA. Wearing a hard
contact lens is a non-surgical method, which is often
selected to help patients achieve good VA after
keratoplasty. It helps to correct corneal astigmatism
and refractive deflection. In our study, the BSCVA of
22 non-amblyopia eyes (75.9%) was at least 20/60.
93.1% (27 eyes) of the non-amblyopia group had the
BCVA of 20/40 or better with hard contact lens,
including 14 eyes had BCVA of 20/25 or better.

Preoperative corneal refraction could not be
measured in 26 eyes due to corneal scars, corneal
hydrops and over-refraction. After surgery, there were
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29 eyes which could be measured corneal topography
with the average keratometry of 43.8 + 4.5 D (range
32-52.25 D). Similar results were found in some
previous studies [11], [16]. We could not measure
topography in one eye with nystagmus and one eye
with corneal scar.

With an average postoperative follow-up of
49.5 months, the rate of clear grafts was 94.6%. PK
remains the main surgical procedure to treat severe
keratoconus. The result of the other studies has
shown that this is a high successful treatment method
with the rate of clear grafts is about 95% after 2-5
years [8], [11], [17]. Although the cause of graft failure
varies in different studies, the overall survival rate of
the graft is still very high because the surgery is
performed on the eye without inflammation and neo-
vessel. In our study, the rate of graft rejection was
12.9% (4 eyes). Some studies of other authors shown
the same result, which had the rate of graft rejection
ranging from 4.3-31% [6], [18], [19], [20]. However, all
cases of graft rejection were detected and treated
promptly with topical and oral corticosteroids, so none
of them led to graft failure.

In conclusion, keratoconus is a rare corneal
degeneration that causes severe visual impairment. It
usually occurs in young patients. In the severe stage,
patients with keratoconus will require keratoplasty. PK
is indicated for not only optical purpose for restoring
VA, but also tectonic purpose for restoring the corneal
integrity in terms of corneal thickness and shape.
Patients with keratoconus can achieve good VA and a
high rate of survival graft postoperatively. We propose
that PK should be indicated in keratoconus patients
with corneal scars. In some developing countries
where advanced techniques as DALK or intracorneal
ring implantation are not available, PK also should be
considered in patients who have poor vision with
spectacles or contact lens intolerance. However,
some patients need to wear spectacles or hard
contact lens to gain the best VA after PK.
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Introduction

Dry eye (DE) is an increasing public health
the discomfort
disturbance and which affects the quality of life,
including physical, psychological and social aspects,
daily activities and labor productivity.

issue which causes

“Dry eye is a multifactorial disease of the
ocular surface characterized by a loss of homeostasis

Abstract

BACKGROUND: Dry eye (DE) can effect on quality of life by pain, inability to perform certain activities that
require prolonged attention (driving, reading,...) and productivity at work and finally effect to QOL associated with
DE. OSDI is scale questionnaire is created team to measure the quality of life related to ocular surface disease.

AIM: To describe the dry eye disease according to OSDI scale and related factors of this disease.

METHODS: A cross-sectional descriptive study was carried out on outpatients (= 16-year-old) who were
examined and diagnosed with dry eyes at Vietnam National Institute Of Ophthalmology from April to July 2018.
Data was collected using the OSDI questionnaire.

RESULTS: The average age of participants was 44.6 years; 80.9% of patients were female; 39.9% were
identified having mild dry eye. The related factors have been identified that associated with severe dry eye,
including age OR = 1.03 (95%CI: 1.01-1.05, p = 0.005), binocular good vision OR = 0.11 (95%CI: 0.05-0.23; p <
0.0001), medical history OR = 17.09 (95%CI: 2.24-130.25; p < 0.0001), chronic conjunctivitis OR = 0.36 (95%Cl:
0.14-0.91; p = 0.027), refractive errors OR = 0.14 (95%CI: 0.04-0.48; p < 0.0001), Sjogren's syndrome OR =
31.13 (95%CI: 7.08-136.76; p < 0.0001).

CONCLUSION: Several related factors have been identified associated with severe dry eye, including: age,
binocular good vision, medical history, chronic conjunctivitis, refractive errors, Sjogren's syndrome.

shown that this disease “is a major cause of visual
disturbance which can degrade the quality of daily life
and affect health status” [5], [6]. On the other hand,
the prevalence of DE is increasing due to the growing
demands of modern life styles such as using
computers, air conditioning and longevity in the last
few years, which are considered as causes of dry eye.
Many studies have shown that dry eye can effect on
quality of life by pain, uneasy to perform certain
activities that require prolonged attention (driving,
reading, ...) and reducing productivity at work.

and visual

of the tear film, and accompanied by ocular cyrrently, therefore, the main goal of treating dry eyes
symptoms, in which tear film instability and s to improve eye comfort and maintain the quality of
hyperosmolarity, ocular surface inflammation and |ife for patients [7]. This is the main motivation for both

damage, and
etiological roles” [1].

neurosensory abnormalities
It is the most common ocular
surface disease over the world with the prevalence

play patients and society in general and raising awareness
about dry eyes in society through educational

activities

from 4.4% to 50% in the older and middle-aged

patients [2], [3]. In the US, it is estimated from the ~Inrecent years, there are many
largest studies that dry eye can affect around 5 million ~ guestionnaires used to assess the condition of
people over 50 years old [4]. Many studies have Patients with dry eyes. The tools to measure QoL help
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to prove scientifically about the impact of health on
QoL. Some tools are widely used such as and SF-36
(Medical Outcomes Study Short Forms) and QOWBS
(Quiality of Well-Being Scale)... However, each of the
different diseases has different characteristics, so that
the questionnaire for measurement quality of life in
different diseases is often developed by researchers
with special tools. OSDI is the most commonly tool for
frequency and severity assessment of DE in clinical.
The scale consists of 12 questions divide into three
categories: ocular symptoms, visual function
disturbances, and environmental factors. The severity
of symptoms on Likert scale is recorded on a 4-point
from 1 to 4 points, the higher the score, the higher the
QoL effect. If the frequency scale is zero, the scale
score is also 0. We believe the score represents the
burden of patients and is more exact to evaluate the
severity of the disease [7], [8], [9].

In the world, there have been many studies
on the quality of life on people with dry eye disease in
different aspects. However, there are very few studies
about this issue in Vietham until now. We think that
this issue is very important because it provides
information related to DE in the aspect of quality of
life. It also provides reccommendations for
ophthalmologists to pay more attention to the
complaints in patients with dry eye and enables
doctors to understand the patient's needs and offer a
better treatment. Therefore, we carried out this study.

Materials and methods

Patient

Subjects included 175 DE outpatients who
were examined in Vietham National Institute of
Ophthalmology (VNIO) from April 2018 to July 2018.

Selection criteria: Participants included DE
outpatients with the age from 16 to 72 of years.
Criteria of dry eye diagnosing include: OSDI > 12
points; 2 out of 3 positive dry eye tests (BUT test < 5
s, Schirmer test < 5 mm, Fluorescein or Rose Bengal
staning).

Exclusion criteria: Patients who do not agree
to participate in the study or are unable to respond
(mental patients, language problems).

Research design

A cross-sectional descriptive study was
conducted. Data were collected by direct interview
with patients using OSDI questionaires. OSDI (Ocular
surface Disease Index) questionaire was used to
evaluate and diagnose dry eye status. The questions
in scale were grouped into 3 groups: ocular symptoms
(Eyes that are sensitive to ligh, Eyes that feel gritty,

Painful or sore eyes, Blurred vision, Poor vision),
visual disturbance (reading, driving at night, working
with a computer or banking machine (ATM), watching
TV), and environmental factors (windy condition,
Places or areas with low humidity (very dry), Areas
that are air conditioned). OSDI score was calculated
and classified into Normal: (0-12 points); Mild (13-22
points); Moderate (23-32 points); Severe (33-100
points) (Figure 1) [7].

OSDI (Ocular Surface Disease Index)

Patient name: Date of birth: Patient ID:

Have you experienced any of the following during the last week?

All of the |Most of the | Half of the [Some of the|None of the
time time time time time
1. Eyes that are sensitive to light? jum | =) O O O
2. Eyes that feel gritty? = } =) O O O
3. Painful or sore eyes? | ] [ O O
4. Blurred vision? o } O O O O
5. Poor vision? O ] ] [} [}
Have you problems with your eyes limited you in performance any of the following during the last week?
All of the |Most of the | Half of the [Some of the|Nane of the
ime time time time time No Answer
8. Reading? o | ] ] o [} ]
7. Driving at night? jm | O O O O O
8. Working with a computer or
bank machine (ATM)? = b L b H b
9. Watching TV? jmm | =) O O O =8|
Have your eyes felt uncomfortable in any of the following situations during last week?
Allof the |Most of the | Half of the [Some of the|None of the
time time: time time time No Answer
10. Windy conditions? i i - | O =]
11. Places or areas with low
humidity (very dry}? = = = = Il =
12. Areas that are air conditioned?| [ O ] ] [mm} ]
Figure 1: https://lwww.collinsoptometrists.com.au/wp-

content/uploads/2016/01/OSDI-questionaire.pdf;
analysis using Epidata 3.0 and SPSS 16.0

Data entry and

Results

General information of research subjects

The study was conducted on 178 subjects
and the average age of participants was 44.6 years,
standard deviation was 14.65 years with a range
between 16 and 72 years of age.

A number of demographic information was
collected in our study including educational level,
ethnic, occupation, geography and monthly average
income. The majority of subjects have professional
education of high school or lower (61.8%); 98.3% of
subjects were Kinh people. The occupation of the
subjects was distributed unevenly: the highest
proportion in the farmer group (37.6%), followed by
the office staff (25.3%); other occupations (19.7%),
business (13.5%) and lowest proportion in worker
group (3.9%). There was no stastically significant
difference between geography groups. The majority of

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4292-4296.
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research subjects had monthly average income per
capita less than 5 million VND (63.5%).

Table 1: Social — demographic information (n = 178)

Characteristics Number Proportion
(n) (%)
Age 16-39 62 38.4
40-59 78 43.7
=60 38 21.3
Sex Male 34 19.1
Female 144 80.9
Highest professional/ Secondary school 14 7.9
educational level High school 96 53.9
College 28 15.7
University 36 20.2
Postgraduate 4 2.2
Ethnic Kinh 175 98.3
Others 3 1.7
Ocupation Officer 45 25.3
Worker 7 3.9
Farmer 67 37.6
Business 24 135
Others 35 19.7
Geography Rural 89 50
Mountain region 01 0.6
Urban 88 49.4
Monthly average < 5 millions VND 113 63.5
income per capita 2 5 million VND 65 36.5

In our study, the majority of patients had good
visual acuity with pinhole or glasses (50% of right
eyes and 52.2% of left eyes), followed by morderate
vision (25.8% of right eyes and 27.5% of left eyes)
and low and blind vision (24.2% of right eyes and
20.3% of left eyes).

Characteristic of medical history

Among 178 of research subjects, 87.6% had
at least one type of medical history Types of medical
history included arthritis (30.3%), allergic diseases
(25.8%), Sjogrens’s syndrome (20.5%), chronic
conjunctivitis (17.4%), refractive errors (15.5%),
hypertension (5.2%), diabetes (1.3%) and other
autoimmune diseases (1.9%), (Table 2).

Table 2: Medical history of patients (n = 178)

Medical history Nu(nr:)ber Prog;u;uon
Medical history ves P A
Chronic conjunctivitis T\‘eos 12273 é;g
Refractive error T\je; 12341 éig
Allergic diseases T\,e; flo5 5:512
Diabetes T\je; 1;2 91837
Hypertension T\‘e; 127 954.28
Sjogren’s syndrome T\,e; 13223 ggi
Athritis Tos A 7
Other autoimmune diseases T\‘e; 122 91391
Chronic conjunctivitis T\‘eos 132]:5 égi

Description of quality of life related vision
according OSDI

According to Figure 1, regarding to the
discomfort of ocular surface symptom the majority of
patients complained of light sensitivity (41.1%), gritty
sensation (31.5%), eye pain (43.3%), blurred vision
and poor vision (29.8%).

60 Allof the time

a1 433 Most of the time
40
315 31 f of the time
. 3 298 Half of the time
0 219 225 23
191 202 17.4 191 7.4 s A Some of the time
20 14,6 14388 15y 119
9  the time
10 5.1 I s mNone of the time
0 L =

Sensitive tolight  Gritty sensation Sare eyes Blurred wision alind vision

Figure 1: Symptoms of discomfort of ocular surface

On the other hand, most of patients with the
symptoms of blurred vision and poor vision
experienced this condition all of the time (73.0%). The
mean OSDI score of discomfort of ocular surface
symptom group was 48.6 + 26.15.

303 298 All of the time

30
25 236 242 Most of the time
- 1977 20. 213
0 174 191 g5 - Half of the time
) 15246 154 a6
= 07 Some of the time
10

5.1 55 mNone of the time
5 28

| E 0 mNoanswer
0 |

Reading Driving at night Working with computer Watching TV

Figure 2: Symptoms of visual disturbance

According to Figure 2, regarding to visual
disturbance, among patients had discomfort feeling
when reading and watching TV, these symptoms
occurred occasionally with the rate of 36% and 29.8%
respectively. The majority of participants were farmer,
therefore most of them had no answer for the question
“when working with a computer or bank machine
(30.3%). In patients with discomfort when driving at
night, the proportion of disturbance frequency level
seemed to be equal. The mean OSDI score of visual
disturbance symptom group was 43.64 + 25.29.

287, 29.2
0 . 275 57
=8 242 All of the time
2 23
Mast of the time
20
152 Half of the time
15
Some of the time
* 6.2 m None of the time
5 5.1
45 2
EX) 19
4 No answer
| E | |
Windy conditions Law humidity Alr conditioned

Figure 3: Symptoms of dry eyes related environmental condition

Most of participants answered that they felt
uncomfortable at the frequency “half of time” in the
windy conditions (31.5%) and areas that are air
conditioned (29.2%). In the condition of low humidity
(very dry), the prevalence of participants felt
uncomfortable at the frequency “all of the time”, “most
of the time” and “half of the time” was 30.3%, 28.7%
and 27.5% respectively. The mean OSDI in the goup
of activated symptoms due to environmental factors
was 53.37 + 28.81.
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Table 3: Dry eye severity according OSDI scale

Severity Number (n) Proportion (%)
Mild (13-22 points) 14 7.9
Morderate (23-32 points) 93 52.2
Severe (33 — 100 points) 71 39.9
Total 178 100

In our study, moderate dry eye accounted for
the highest proportion in 3 groups (52.2%), followed
by severe dry eye (39.9%) and the lowest was mild
dry eye (7.9%), (Table 3).

The relationship between some social-
demographic factors and severe dry eye

Age was one of related factors of dry eye (OR
1.03 (95%CI 1.01 — 1.05). The prevalence of dry eye
in the group having higher educational level (above
high school) was 58.8%, lower than that of the group
having lower educations level (60.9%).

Table 4: The relationship between some social-demographic
factors and severe DE

Yes No OR
Factors n % n % 95%Cl P
Age 1.03(1.01-1.05) 0.005*
Male 12 35.3 22 64.7

Sex Female 59 41 85 59 1.27(0.59 - 2.77) 0.543
Educational
level higher Yes 28 412 40 588 09 (059-2.02) 0.782
than high
school No 43 391 67 609

Others 24 364 42 636 _ _
Occupation Officer 21 46.7 24 53.3 1.53(0.71-3.31) 0.279

Farmer 26 38.8 41 61.2 1.11(0.55-0.24) 0.771
Binocular Yes 13 15.3 72 84.7
good vision No 58 62.4 35 37.6 0.11(0.05-0.23) 0.0001*

OR: odds ratio; 95% CI: confident interval; *: p < 0.05; P values were determined by Anova
test.

The highest prevalence of severe dry eye by
occupation was in farmer group (46.7%), followed by
the farmer group (38.8%) and the lowest in other
occupations (36.4%), (Table 4).

Table 5: The relationship between severe dry eye and medical
history

Yes No OR

Risk factors N % P % 95%ClI p

" . Yes 70 449 86 55.1 17.09 %
Medical history 1 45 21 955 224-13025 00001
Chronic Yes 7 25.9 20 74.4 0.36 0.027*
conjunctivitis No 0.14-0.91 .
Refractive Yes 3 125 51 87.5 0,14 0.0001*
error No 67 511 64 48.9 0.04 -0.48 .
Allergic Yes 13 325 27 67.5 0.49 0.062
diseases No 57 49.6 58 50.4 0.23-1.04 .
Diabetes Yes 1 50 1 50 1.2 1

No 69 454 83 54.6 0.07-19.59
. Yes 5 62.5 3 375 2.1

Hypertension o' 65 142 82 558  0480.3 0.47
Sjogren’s Yes 30 93.8 2 6.3 31.13 0.0001*
syndrome No 40 325 83 67.5 7.08-136.76 ’

- Yes 22 46.8 25 53.2 11
Athritis No 48 444 60 556  0552.19 0.786
Other Yes 3 100 0 0
autoimmune 0.44 0.09
di No 67 44.1 85 55.9 0.37-0.53

OR: odds ratio; 95% CI: confident interval; *: p < 0.05; P values were determined by Anova
test.

We did not find any statistically significant
relationship between severe DE disease and group of
medical  history including allergy, diabetes,
hypertension, arthritis and other autoimmune diseases

(Lupus) (p > 0.05). On the other hand, medical history
of chronic conjunctivitis, refractive errors, Sjogren's
syndrome was shown to be statistically significant
association with severe dry eye disease (p < 0.05)
(Table 5).

Discussion

General information of research subjects

The mean age of participants was 44.6 years
and the 40-59 age group comprised the most patients
among the 3 age groups (43.7%). This characteristic
is similar to a study of Alyscia Cheema [8]. DE
disease can occur at any age. This study revealed the
significant and important effects of dry eye disease on
individual health as a public health problem. The
prevalence of dry eye symptoms increased with age
(p < 0.05); it is consistent with the research of BOSS
[9]. The proportion of female participated in our study
(80.9%) was higher than of male (19.1%). It is similar
to the results of previous epidemiological studies of
this disease [10], [11], [12].

Among the dry eye patients, the ratio of low
education, low income was higher than the others
rest. In fact, people with low educational level, low
average income often work in bitter environmental
conditions such as overheat, cold or outdoor sunny
windy conditions. That is the cause for faster
evaporation of tear film, more susceptible blepharitis
which affects the adhesion forces of tear film on the
corneal surface leads to DE disease. The percentage
of mountainous patients who suffer from DE is very
low. This may be due to not only the difficulty of
mountainous people to seek medical care but also
cool moist environment in the living area. Fresh
climate in mountainous areas may significantly reduce
the rate of DE in people living here.

More than half of our patients had good
correction vision. This seems to be suitable because
DE disease often insignificantly reduces the visual
acuity by altering the tear film layer, not impairing the
transparent environment such as cornea, lens.

Description of quality of life (QoL)related
vision according OSDI

The symptoms of ocular surface with high
scores and frequent occurrences make a significant
impact on the QoL of patients with DE. The mean
OSDI score of discomfort of ocular surface symptom
group was 48.6 + 26.15 and 73% of patients felt
uncomfortable all the time. The visual disturbance was
observed with 4 activities: reading, driving, working
with  computer and watching TV. OSDI score
regarding to these categories was also less than half
of the normal person (43.64). The average score of
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DE increased under the influence of dry, windy and
low humidity environments. Therefore, to reduce the
effects of DE on the QoL of patients, it is necessary to
limit dry, low humidity and windy conditions in living
environment (Figure 3).

Related factors with severe DE

In logistic regression analysis with univariate
model, we found an association between age and
severe dry eye condition (p < 0.05). When the age
increased by one year, the risk of severe dry eye
increased by 1.03 times. This can be explained by
hormonal changes at older age which leads to
hyposecretion of many exocrine glands of the body
(including glands responsible for tear film secretion).
This condition can cause the symptoms of dry eyes.
Also, the effect of hormonal factors on women also
makes the prevalence of severe dry eye in women
higher than that of men in our study (64.7% in women
compared to 59% in men) (Table 5).

There is a stastically difference in the
prevalence of severe dry eye between education
levels and occupations (p < 0.05).

On the other hand, the variations of age and
binocular good vision were shown to have a
statistically significant with severe dry eye disease (p
< 0.05). The group with binocular good vision had
lower risk (0.11 times) of dry eye disease than the
group without binocular good vision.

People with a history of refractive errors are at
lower risk of DE than other people due to regular
examination and appropriate treatment. Sjogren's
syndrome is an autoimmune disease characterized by
dry mouth and signs of dry eyes due to functional
impairment of exocrine glands [13]. This syndrome is
the second most common autoimmune disease after
rheumatoid arthritis [11]. In our study, we have not
found an association with allergic diseases, arthritis.
This result is similar to the study of Biljana and
colleagues [6]. We also have not found the
association between dry eyes and contact lenses
wearees, other autoimmune diseases (Lupus), thyroid
disease because the number of each type of medical
history in our study was only 1-2 people [14], [15].

In conclusion, this is one of the first studies on
the quality of life of patients with dry eye in Vietnam.
The main result includes: dry eyes have a significant
impact on visual function and it reduces the quality of
daily life of patients. The factors that have been
shown to be associated with severe dry eye include
age, binocular good vision, medical history, chronic
conjunctivitis, refractive errors, Sjogren's syndrome.
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Introduction

Abstract

BACKGROUND: Phacoemulsification surgery has the ability to deeply alter the segment anterior morphology,
especially in eye with shallow anterior chamber (AC), narrow anterior chamber angle (ACA). However, the
changes of anterior chamber depth (ACD) and ACA on the close angle suspect eyes after phacoemulsification
have not been mentioned in many studies. So, we conduct this research.

AIM: To evaluate the alteration in the ACA and ACD after phacoemulsification in the close angle suspect eyes.

METHODS: Interventional study with no control group. Subjects were the primary angle closure suspect (PACS)
eyes, that were operated by phacoemulsification with intraocular lens (IOL) at Glaucoma Department of VNIO
from December 2017 to October 2018.

RESULTS: 29 PACS eyes with cataract were operated by phacoemulsification with intraocular lens. After 3
months of monitoring, the average ACD augmented from 2.082 + 0.244 to 3.673 = 0.222 mm. AOD500 increase
from 0.183 + 0.088 to 0.388 + 0.132 ym, AOD750 increased from 0.278 + 0.105 to 0.576 + 0.149 ym. The
TISA500 enlarged from 0.068 + 0.033 to 0.140 + 0.052 mm?, TISA750 enlarged from 0.125 + 0.052 to 0.256 +
0.089 mm? at the third month (p < 0.01).

CONCLUSION: Phacoemulsification surgery increases the ACD and enlarged the angle in the PACS eyes.

tomography (AS-OCT) is a non-contact and non-
invasive imaging technique that provides high quality
images and it offers rapid and easy calculable of

There have been many studies showing that
lens extraction and intraocular lens implantation,
especially phacoemulsification surgery in cataract
patients can increase the ACD, widening the angle
and solving the pupil blockade to increase the
aqueous humour outflow [1], [2], [3]. Therefore,
phacoemulsification surgery is considered an angle-
closure glaucoma treatment method and has a
preventive effect on the eyes with narrow AC [4].

Anterior segment optical coherence

anterior segment, especially angle irido-corneal and
AC [5].

There have been many studies on images of
anterior segment by AS-OCT have shown that after
phacoemulsification surgery AC was deeper, ACA
was wider on the normal eye group, primary angle
closure glaucoma (PACG) group and primery open
angle glaucoma (POAG) group.

Altan (2004) studied 53 nonglaucomatous
eyes, the results showed that before surgery the
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average IOP was 15.1 + 2.8 mmHg decreased to 13.3
+ 2.7 mmHg after surgery 3 months; Preoperative
ACD mean was 3.06 + 0.49 mm, increased to 3.70
0.36 mm 3 months postoperative (P < 0.05) [1].

The study by Martha Kim (2012) [6]
performed phacoemulsification surgery on both PACG
and POAG, which showed mean ACD results of
PACG groups enlarged from 1.63 £ 0.23 mm to 3.65 £
0.19; ACD of POAG also enlarged from 2.62 + 0.47
mm to 3.93 + 0.26 mm on the second day after
surgery (p < 0.001). The ACA in the nasal and
temporal quadrants both increased twice in PACG
and 1.5 times in POAG.

However, the changes of AC and ACA on the
close angle suspect eyes after phacoemulsification
have not been mentioned in many studies. So, we
conducted this research with the aim to evaluate
changes in the ACA and ACD after
phacoemulsification surgery in PACS eyes using AS-
OCT.

Materials and Methods

This interventional study was performed in the
Glaucoma Department of Vietnam institute of
ophthalmology, between December 2017 and October
2018. The research was carried out in accordance
with the tenets of the Declaration of Helsinki.

We conducted the research on 29 eyes of 25
cataract patients with close angle suspect (The eye
has at least 3 quadrants angles at grade 2 according
to the Shaffer classification on gonioscopy without
indentation and eye in the primary position, with
normal intraocular pressure (IOP), normal optic disc
and visual fields and ACA under 25° on both nasal
and temporal angle quadrants on AS-OCT images).
All patients underwent preoperative evaluation
including visual acuity testing, slit lamp examination,
gonioscopy, Goldmann applanation tonometry and
indirect fundoscopy. IOL was calculated by IOLMaster
500 (Zeiss Meditec, Dublin, CA, USA).

Surgeries were performed by one surgeon

(ATV). Surgical technique involving
phacoemulsification and aspiration through a 2.2 mm
temporal clear corneal incision then acrylic

hydrophobic IOL was implanted in the capsular bag.
Patients with surgical complication which required
other surgical approaches were excluded.

AS-OCT (Visante, Zeiss Meditec, Dublin, CA,
USA) was carried out 1 day before surgery, and 1 and
3 months after surgery. One examiner achieved all
images under indistinguishable lighting conditions.
The following parameters were measured: - Central
ACD, described the distance from the back surface of
the cornea to the front of the lens in the center; -

Angle opening distance at 500 ym or 750 um
(AOD500/750) — measured by the length of the line
perpendicular between a point 500um or 750 ym from
the scleral spur and the opposing iris; and -
Trabecular iris space area (in mmz) up to 500 ym or
750 um (TISA500/750) — the area of the quadrilateral
define by the AOD 500 or 750, the corneal
endothelium, trabecular meshwork and anterior iris
surface.

Data are presented as mean values =
standard deviation of the mean. Differences between
preoperative and postoperative measurements were
evaluated using Friedman test. All results were well
thought out significant at p < 0.05.

Results

Ours study include 29 eyes of 25 patients; 4
male (16%) and 21 females (84%). The mean age
was 70.28 *+ 8.95 years, from 47 to 88 years old. All
patients were making a diagnosis with senile cataract
and narrow angle.

Table 1: Alterations of anterior chamber depht (ACD)

ACD (mm) X +SD p*
Preoperative 2.082 +0.244

1 months postoperative 3.620 £ 0.307

3 months postoperative 3.673 +£0.222

ACD difference after surgery 1 month 1.538 £0.312 0.000
ACD difference after surgery 3 month 1.592 +0.293 0.000
ACD difference between 1 month and 3 months 0.054 + 0.186 0.131

* Friedman test, comparing before and after surgery.

After surgery, the AC was notably profounder
in all postoperative periods. The mean expansion in
ACD postoperative was 1.538 + 0.312 mm after 1
month, and was 1.592 + 0.293 mm after 3 months,
about 73% profounder than before surgery. But the
difference of ACD between 1 month and 3 months
postoperative is not statistically significant (p = 0.131)
(Table 1).

Table 2: Changes in angle opening distance (AOD)

AOD (um) AOD500 p* AOD750 p*
Before surgery 0.183 + 0.088 0.278 £ 0.105

1 months after surgery 0.370 + 0.090 0.569 +0.108

3 months after surgery 0.388 +0.132 0.576 + 0.149

AOD difference after surgery 1 month 0.187 £0.080 0.00 0.291+0.127 0.00
AOD difference after surgery 3 month 0.205+0.108 0.00 0.298+0.149 0.00

ggﬁﬁ;ﬁerence between 1monthand3 4 o184 0074 0.204 0.007+0.083 0.654

*Friedman test.

Angle opening distance were also significantly
augmented. AOD500 average was 0.183 + 0.088 um
before surgery. One month after surgery mean
AOD500 was 0.370 £ 0.090 ym and 0.388 + 0.132 ym
at the third month. AOD750 also augmented from
0.278 £ 0.105 pm to 0.569 + 0.108 pm at the first
month and 0.576 £ 0.149 pm at the third month.
However, the change in AOD500 and AOD750 at 1
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month and 3 months postoperative is not statistically
significant (p > 0.05) (Table 2).

Table 3: Changes in trabecular iris space area (TISA)

TISA (mm?) TISA500 p*___ TISA750 p*

0.125+0.053
0.248 +0.058
0.256 + 0.089

Before surgery

1 months after surgery

3 months after surgery

TISA difference after surgery 1 month
TISA difference after surgery 3 month
TISA difference between 1 month and 3
months

0.068 + 0,033
0.132+0,038
0.140 + 0,052
0.064 £0,023 0.00 0.123 +£0.042 0.00
0.072+0,040 0.00 0.132+0.07 0.00

0.009 £ 0,026 0.087 0.008 +0.049 0.373

*Friedman test.

Trabecular iris space area increased roughly
2 times after surgery 1 month in both the temporal and
nasal angle (p < 0.001). But the difference of TISA500
and TISA750 at 1 month and 3 months postoperative
is not statistically significant (p > 0.05) (Table 3).

Discussion

Recent developments in  morphological
evaluation of angle irido-cornean, specifically by
means of AS-OCT, have exposed that all indicators of
the width of angle are increased after lens extraction
on all subjects, especially in Asians patients [3].

Lens volume expansions when age increases
and the anterior lens surface move toward the cornea
[7]. Therefore, almost cataractous lenses are thicker
than normal lenses [8]. After cataract extraction and
replaced the thinner intraocular lens the iris to back
out, extending the anterior chamber and angle irido-
cornean.

In this study, we only selected patients at risk
of angle closure, so ACD was lower than other studies
[9]. The average of ACD before surgery only was
2.082 £ 0.244 mm, but 1 month after surgery ACD
was measured at 3.620 + 0.307 mm. This depth is
equivalent to the postoperative ACD value on the
senile cataract in normal eye [10], [11].

Among 25 study patients, the rate of women
was 5.25 times higher than men. This ratio is also
consistent with epidemiology of closed angle
glaucoma because the anterior chamber in women
are shallower than men, and the average life
expectancy for women is higher than for men.

Similar to ACD, the indicators of the AC width
are significantly increased at first and third
postoperative month, statistically significance with p <
0.001. Many researches have shown that the lens
plays an important role in primary angle closure [7].
ACA closure is generally established in eyes with a
shallow AC, narrow angle. Studies have revealed an
important lens participation in these eyes [12], [13].
One of the mechanisms of angle closure is said to be
an augmented lens volume. Also, it has been
proclaimed that lens curvature might have a bigger

role in angle closure than an enlarged diameter of the
lens. A continuous increase in lens volume and lens
curvature are suspected to be related to the
pathogenesis of angle closure particularly in women in
the 3rd or 4th decade.

Therefore, lens removal has special effects on
the treatment and prevention of PACG [6]. There are
studies that demonstration a diminution in the IOP up
to 8,5 mmHg [4] after phacoemulsification. In close
angle and close angle suspect eyes, lens removal can
enlarge the angle, extend the anterior chamber, and
reduce the irido-trabecular contact. This attribute has
been related with a stable reduction in the IOP. Some
studies have also displayed a diminution in peripheral
anterior synechiae after phacoemulsification surgery
[14].

Pereira [2] found significant intensify in the
ACA opening after cataract extraction. There was a
exceptional correlation between the ACA preoperative
values and after surgery alterations: "the shallower the
preoperative AC, the greater the postoperative
deepening; the narrower the preoperative angle, the
greater the postoperative opening of the angle”.

In ours study, the indicators of anterior
chamber angle AOD500, AOD750, TISA500, TISA750
all increased approximate 2 times after surgery. This
result is completely consistent with the others studies,
the change of the ACA after cataract extraction on
angle-closure glaucomatous eyes [9], [10]. Even on
normal eyes and open-angle glaucoma,
phacoemulsification surgery also extends the ACA but
with a smaller margin compare with closed-angle
glaucoma [4]. Amount alteration on these parameters
was always lesser in the open angle glaucoma
against angle close group [6]. The study of Nonaka
(2005) on 13 eyes were taken phacoemulsification in
27 eyes residual angle closure after laser peripheral
iridotomy. Before surgery, all eyes are positive or
suspected positive responses to the prone position
test in the dark room. After surgery all eyes becames
negative with that test and IOP lowered 4.5 mmHg
compared to before surgery.

In conclusion, through studying 29 eyes on 25
PACS patients by AS-OCT machine, we found that
phacoemulsification surgery and foldable intraocular
lens increases the ACD and widens the ACA of the
PACS eyes. Results of this research suggest that
phacoemulsification might be considered as an
effective treatment option for patients at risk of angle-
closure glaucoma.

Acknowledgement

We would like to acknowledge the support of
many colleagues from Glaucoma Departments of
Vietham Institute of Ophthalmology. We gratefully

Open Access Maced J Med Sci. 2019 Dec 30; 7(24):4297-4300.

4299



Basic and Clinical Medical Researches in Vietnam

acknowledge the help of the statisticians from Hanoi

Medical University.

References

1. Altan C, et al. Anterior chamber depth, iridocorneal angle width,
and intraocular pressure changes after uneventful
phacoemulsification in eyes without glaucoma and with open
iridocorneal angles. J Cataract Refract Surg. 2004; 30(4):832-8.
https://doi.org/10.1016/].jcrs.2003.08.023 PMid:15093646

2. Pereira FA, Cronemberger S. Ultrasound biomicroscopic study
of anterior segment changes after phacoemulsification and foldable
intraocular lens implantation. Ophthalmology. 2003; 110(9):1799-
806. https://doi.org/10.1016/S0161-6420(03)00623-7

3. Garudadri CS, Chelerkar V, Nutheti R. Nutheti, An ultrasound
biomicroscopic study of the anterior segment in Indian eyes with
primary angle-closure glaucoma. J Glaucoma. 2002; 11(6):502-7.
https://doi.org/10.1097/00061198-200212000-00009
PMid:12483095

4. Poley BJ, et al. Intraocular pressure reduction after
phacoemulsification with intraocular lens implantation in
glaucomatous and nonglaucomatous eyes: evaluation of a causal
relationship between the natural lens and open-angle glaucoma. J
Cataract Refract Surg. 2009; 35(11):1946-55.
https://doi.org/10.1016/j.jcrs.2009.05.061 PMid:19878828

5. Leung CK, Weinreb RN. Anterior chamber angle imaging with
optical coherence tomography. Eye. 2011; 25(3):261-7.
https://doi.org/10.1038/eye.2010.201 PMid:21242985
PMCid:PMC3178313

6. Kim M, et al. Anterior chamber configuration changes after
cataract surgery in eyes with glaucoma. Korean J Ophthalmol.
2012; 26(2):97-103. https://doi.org/10.3341/kj0.2012.26.2.97
PMid:22511835 PMCid:PMC3325628

7. Dubbelman M, Van der Heijde GL, Weeber HA. The thickness of
the aging human lens obtained from corrected Scheimpflug

images. Optom Vis Sci. 2001; 78(6):411-6.
https://doi.org/10.1097/00006324-200106000-00013
PMid:11444630

8. Williams DL. Lens morphometry determined by B-mode
ultrasonography of the normal and cataractous canine lens. Vet
Ophthalmol. 2004; 7(2):91-5. https://doi.org/10.1111/].1463-
5224.2004.04005.x PMid:14982588

9. Kim M, et al. Changes in anterior chamber configuration after
cataract surgery as measured by anterior segment optical
coherence tomography. Korean J Ophthalmol. 2011; 25(2):77-83.
https://doi.org/10.3341/kj0.2011.25.2.77 PMid:21461218
PMCid:PMC3060397

10. Nolan WP, et al. Changes in angle configuration after
phacoemulsification measured by anterior segment optical
coherence tomography. J Glaucoma. 2008; 17(6):455-9.
https://doi.org/10.1097/1JG.0b013e3181650f31 PMid:18794679

11. Chang DH, Lee SC, Jin KH. Changes of Anterior Chamber
Depth and Angle After Cataract Surgery Measured by Anterior
Segment OCT. J Korean Ophthalmol Soc. 2008; 49(9):1443-1452.
https://doi.org/10.3341/jkos.2008.49.9.1443

12. Nonaka A, et al. Angle widening and alteration of ciliary
process configuration after cataract surgery for primary angle
closure. Ophthalmology. 2006; 113(3):437-41.
https://doi.org/10.1016/j.0phtha.2005.11.018 PMid:16513457

13. Zhuo YH, et al. Phacoemulsification treatment of subjects with
acute primary angle closure and chronic primary angle-closure
glaucoma. J Glaucoma. 2009; 18(9):646-51.
https://doi.org/10.1097/1JG.0b013e31819¢4322 PMid:20010241

14. Lai JS, Tham CC, Chan JC. The clinical outcomes of cataract
extraction by phacoemulsification in eyes with primary angle-
closure glaucoma (PACG) and co-existing cataract: a prospective
case series. J Glaucoma. 2006; 15(1):47-52.
https://doi.org/10.1097/01.ijg.0000196619.34368.0a
PMid:16378018

15. Nonaka A, et al. Cataract surgery for residual angle closure
after peripheral laser iridotomy. Ophthalmology. 2005; 112(6):974-
9. https://doi.org/10.1016/j.0phtha.2004.12.042 PMid:15885784

4300

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


https://doi.org/10.1016/j.jcrs.2003.08.023
https://doi.org/10.1016/S0161-6420(03)00623-7
https://doi.org/10.1097/00061198-200212000-00009
https://doi.org/10.1016/j.jcrs.2009.05.061
https://doi.org/10.1038/eye.2010.201
https://doi.org/10.3341/kjo.2012.26.2.97
https://doi.org/10.1097/00006324-200106000-00013
https://doi.org/10.1111/j.1463-5224.2004.04005.x
https://doi.org/10.1111/j.1463-5224.2004.04005.x
https://doi.org/10.3341/kjo.2011.25.2.77
https://doi.org/10.1097/IJG.0b013e3181650f31
https://doi.org/10.3341/jkos.2008.49.9.1443
https://doi.org/10.1016/j.ophtha.2005.11.018
https://doi.org/10.1097/IJG.0b013e31819c4322
https://doi.org/10.1097/01.ijg.0000196619.34368.0a
https://doi.org/10.1016/j.ophtha.2004.12.042

ID Design Press, Skopje, Republic of Macedonia

Open Access Macedonian Journal of Medical Sciences. 2019 Dec 30; 7(24):4301-4305.

https://doi.org/10.3889/0amjms.2019.379
elSSN: 1857-9655

Basic and Clinical Medical Researches in Vietnam

ID Design
Press

Evaluation of Phacoemulsification Cataract Surgery Outcomes
After Penetrating Keratoplasty

e Xuan Cung-, Do Thi Thuy Hang~, Nguyen Xuan Hiep~, Do Quyet®, Than Van Thai”, Vu Thi Nga~, Nguyen Duy Bac*, Din
Le Xuan C %fD Thi Thuy Hang®, Nguyen Xuan Hiep®, Do Quyet?, Than Van Thai®, Vu Thi Nga*, Nguyen Duy Bac?, Dinh

Ngan Nguyen

vietnam National Institute of Ophthalmology, Hanoi, Vietnam; \/ietnam Military Medical University (VMMU), Hanoi,
Vietnam; 3NTT Hi-tech Institute, Nguyen Tat Thanh University, Ho Chi Minh City, Vietnam; “Institute for Research and
Development, Duy Tan University, 03 Quang Trung, Danang, Vietnam

Citation: Cung LX, Hang DTT, Hiep NX, Quyet D, Thai
TV, Nga VT, Bac ND, Nguyen DN. Evaluation of
Phacoemulsification Cataract Surgery Outcomes After
Penetrating Keratoplasty. Open Access Maced J Med Sci.
2019 Dec 30; 7(24):4301-4305.
https://doi.org/10.3889/0amjms.2019.379

Keywords: Complicated Cataract; Corneal graft;
Penetrating Keratoplasty; Phacoemulsification

*Correspondence: Dinh Ngan Nguyen. Vietnam Military
Medical University (VMMU), Hanoi, Viethnam. E-mail:
ngan.ophthal@gmail.com

Received: 10-Jul-2019; Revised: 20-Nov-2019;
Accepted: 21-Nov-2019; Online first: 20-Dec-2019

Copyright: © 2019 Le Xuan Cung, Do Thi Thuy Hang,
Nguyen Xuan Hiep, Do Quyet, Than Van Thai, Vu Thi
Nga, Nguyen Duy Bac, Dinh Ngan Nguyen. 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)

Funding: This research did not receive any financial
support

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

Introduction

Cataract is considered as one of the reasons
that cause impaired VA of the eyes after penetrating

Abstract

BACKGROUND: Cataract is one of the reasons which causes impaired visual acuity (VA) of the eyes after
penetrating keratoplasy (PK), which can be treated by cataract surgery after PK or triple procedure. Cataract
surgery after PK has advantages that parameters of the eyes such as axial length, anterior chamber depth (ACD)
as well as corneal curvature are stabilized after removing all sutures postoperatively, and intraocular lens (IOL)
power can be calculated correctly. Therefore, postoperative VA will be improved significantly. In Vietham, there
have not been any study about cataract surgery after PK, therefore we conduct this research.

AIM: To evaluate the outcomes of phacoemulsification cataract surgery following primary PK.

METHODS: Non-randomized controlled intervention study. Ninteen eyes (19 patients) that underwent
phacoemulsification plus IOL insertion after initial PK in Cornea department, Vietham National Institute of
Ophthalmology, from December 2013 to September 2014.

RESULTS: All patients presented with reduced VA, including 17 eyes (89.9%) with VA < 20/200, mean
astigmatism was 7.9 + 1.0 D. Clear corneal grafts in 16 eyes while corneal opacity was seen in 3 eyes. All eyes
with cataract were diagnosed from grade 2. After cataract surgery, improved VA > 20/200 was achieved in
72.22% of cases. There was a markable reduce of postoperative astigmatism with 1.8 + 0.8 D (p < 0.05).
However, the immunologic graft reaction was presented in one eye, and two edematous corneas also reported
after cataract surgery. After treatment, there was one cornea achieved its clarity.

CONCLUSION: Phacoemulsification cataract surgery following initial PK showed good outcomes with improved
postoperative VA, reduced astigmatism, and the ultimate graft survival rate was high.

subsequent cataract surgery and faster visual
improvement [4], [5]. However, a triple procedure has
some potential intraoperative complications that
encountered during the open-sky technique, for
example, expulsive hemorrhage, IOL implantation
failure due to posterior capsule rupture, prolapse of

keratoplasy (PK). It could be occurred before or after
the initial PK. There are several reasons which cause
postoperative cataract, that is an accelerated pre-
existing cataract, steroid-induced cataract or corneal
graft rejection [1], [2]. However, whenever penetrating
keratoplasty is considered and cataract is present,
one must decide whether to remove the cataract at
the same time as corneal transplantation. The
arguments suggested that an advantage of a triple
procedure (which performing PK, extracapsular
cataract extraction as well as intraocular lens (IOL)
implantation as one-stage surgery) are less expense
for one combined procedure [3], less damage to the
endothelium of the transplanted cornea from

the vitreous body [6], [7]. Particullarly, the main
drawback of this procedure is that intraocular lens
(IOL) power calculation could not performed
accurately, resulting in a high degree of myopia or
hyperopia postoperatively [8], [10]. The reason is that
axial length, ACD and corneal curvature could be
considerably changed after keratoplasty, affecting the
accurate biometric information. Therefore, the
postoperative keratometric readings can only be
estimated, and estimates can be quite inaccurate.
This drawback will be fixed by cataract surgery after
PK when all these parameters have been stabilized
after removing all sutures, and IOL power can be
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calculated correctly. Corneal astigmatism can be
reduced with corneal incisions placed in the steepest
meridian in cataract surgery. Therefore, postoperative
VA will be improved significantly. However, cataract
surgery after initial PK is a difficult surgical procedure
which requires experienced surgeons to do. The aim
of our study is to assess the phacoemulsification
cataract surgery outcomes after primary PK in
Corneal Department — VNIO.

Patients and Methods

Patients

This study got an approvement from the
Scientific  Board of VNIO. Patients received
phacoemulsification and [OL implantation who
underwent a primary PK were included. 19 eyes (19
patients) were included in this study and they all
signed an informed consent forms before surgeries.
All  phacoemulsification cataract surgeries were
performed from December 2013 to September 2014
at the Cornea department, VNIO.

Methods

It was a non-randomized controlled
intervention study. Patients were asked about their
medical records and medical history was collected as
well. Patients were examined by a complete
ophthalmic examination, such as VA by the standard
Snellen chart, IOP measurement with applanation
tonometry, slit-lamp biomicroscopy, fundus
examination after dilating pupil, A-scan ultrasound for
axial length, and keratometric readings measured by
topography. Preoperative evaluations including the
status of the corneal graft (clear, edema, endothelial
decompensation, endothelial immunological rejection,
corneal incision), anterior chamber, iris, pupil shape,
and the grades of cataract. IOL power calculation
used the SRK/T formula and targeted emmetropia.

Keratoplasty

All PKs were performed under general
anesthesia. The donor corneas for the PKs taken from
our eye bank and imported from CorneaGens eye
bank. We used the endothelial punch to prepare the
corneal donors and Teflon block with a diameter of
0.50 mm that greater than the recipient bed. Recipient
corneas were trephined using handle corneal
trephines. 16-bite interrupted sutures using 10-0 nylon
were placed. Then we made the suture adjustment to
reduce the corneal astigmatism post operation.

Cataract Surgery

Nuclear hardness was defined using the
Emery-Little lens opacities classification system.
Topical anesthesia with 2% Alcain was administered
three times before performing the surgery. Making
main corneal incision by using a 2.8 mm knife, and the
position of corneal incision was in the steepest
meridian to reduce astigmatism. Then, the next step is
to put a viscoelastic agent into anterior chamber,
followed by making the second incision in a position of
90 degrees away from the main incision on cornea. A
continuous curvilinear capsulorhexis is made about 6
mm using a rhexis forceps and after that, injecting
BSS during hydro dissection to isolate the lens cortex
from the capsule. After that, to sculpt the nucleus
using Phaco tip, and the energy using for
phacoemulsification is often low not to cause
endothelial damage. Then, IOL implantation in the
capsular bag will be done, followed by hydration of the
corneal incision with BSS or 10-0 nylon suture, if
needed. Topical antibacterial and steroid eyedrop
were administered four times per day, then it was
tapered over several months.

Postoperative examination

Patients will be evaluated on the first
postoperative day, one week, one, three and six-
month postoperation. At each follow-up visit, operated
eyes were examined: VA, 0P, refractive error,
astigmatism, corneal graft clarity, graft rejection signs,
infection, IOL centeration in the capsular bag and
posterior capsule’s status. Good results will be
corneal graft clarity, stable in-the-bag IOL, posterior
capsule clarity, improved VA. Moderate results are
blurry graft, stable in-the-bag IOL, posterior capsule
clarity or light posterior capsular opacity, little
increased VA or unchanged VA. Bad results are graft
edema, IOL dislocation, severe posterior capsular
opacity, reduced vision compared with pre-op VA.

Results

There were 19 eyes of 19 patients had
phacoemulsification plus IOL implantation after
original PK. The mean age in our study group was
493 + 17.4 years old, patients aged over 50
accounted for the highest rate (57.95) and the ratio of
male/female was the same.

Table 1 shows the preoperative VA. Of 19
eyes included in the study, VA < 20/200 accounted for
89.9%.

Table 1: Preoperative VA

VA Countfinger (CF) < 3m CF 3 m —20/200 > 20/200

Eye 13 4 2
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Preoperative IOP was all normal, ranged
from 12.05 + 1.6 mmHg, using Icare tonometer. The
mean keratometric was highest at 41.67 D and lowest
at 29.48 D. The mean preoperative astigmatism was
7.9 £ 1.0 D with the highest was 12 D, and the lowest
was 2.2 D. Characteristics of cataract in pre-op
examination showed 4 eyes had complete cataract
due to herpes simplex keratitis and 3 eyes had
therapeutic keratoplasty.

Table 2: Postoperative VA

VA CF<3m CF3m-< 207200~ > 20100 (0, o001 (0 05
Time (n,%)  20/200 (n, %) 20/100 (n, %) %) o
Pre-op 13 (68.42%) 4 (21.05%) 2 (10.53%) 0(0%) 19 (100%)

1% pre-op day
1-week post-op

6 (31.58%)
3 (15.79%)

3 (15.79%)
4(21.05%)

6 (31.58%)
9 (47.37%)

4(21.05%)
3 (15.79%)

19 (100%)
19 (100%)

1-month post-op 6 (31.58%)  1(5.26%)  7(36.84%)  5(26.32%) 19 (100%)
3months post-op 2 (11.11%) 3 (16.67%) 7 (38.89%)  6(33.33%) 18 (100%)
6 months post-op 2 (25%) 1 (12.5%) 4 (50%) 1(12.5%) 8 (100%)

Besides, a majority of eyes identified nuclear
sclerosis cataract (57.9%). This suggests that age-
related cataract also plays a vital role in cataract
development after keratoplasty. Regarding
postoperative VA, all data showed in Table 2. It is
clear in the table 2, VA showed improvement
gradually and reached the best vision after 3 months
(72.22% cases had VA = 20/200) (Table 2 and Table
3).

Table 3: Corneal graft status

1 week 1 month 3 months 6 months
post-operation post-operation post-operation post-operation
(n, %) (n, %) (n, %) (n, %)

Time
Graft

Corneal clarity 17 (89.47%) 16 (84.21%) 16 (88.88%) 8 (100%)

Edema 2 (10.53%) 2 (10.53%) 1 (5.56%) 0
Immunological rejection 0 1 (5.26%) 1 (5.56%) 0
Infection 0 0 0 0

Total (%) 19 (100%) 19 (100%) 18 (100%) 8 (100%)

corneal clarity, improved vision, while the other eye
had endothelial decompensation. IOL position in all
examinations was in the capsular bag.

Figure 2: Corneal graft rejection after cataract surgery

We reported 2 of 19 eyes, 4 of 19 eyes and 3
eyes had the posterior capsular opaque in the first-
month post-operation, 3 months post-operation and 6
months post-operation, respectively. However, the
posterior capsular opaque only happened slightly, and
it is no need to do YAG laser posterior capsulotomy.
The reduced astigmatism was 1.8 * 0.8 D
postoperatively, and it shows statistically significant
difference.

Table 4: Comparison of astigmatism

The first week post-operation, 1-month post-
operation and 3 months post-operation, corneal clarity
was noted in 17 eyes, 16 eyes, 16 eyes, respectively
(Figure 1).

Figure 1: Cataract in PK eye; A) before cataract surgery; B) after
cataract surgery

After 6 months post-operation, there were 8
eyes remaining the corneal clarity. According to Table
3, at the presentation of the first postoperative week,
there was one eye had endothelial immunological
rejection because the patient could not follow the
treatment, stop using steroid eyedrop for one week
(Figure 2). There were two edematous corneas from
the 1st post-op day to 3 months follow-up visit. Then,
after treatment, the graft status of this eye was back to

Astigmatism X +SD p
Pre-op Astigmatism 79+1.0 <0.05
Post-op Astigmatism 6.1+0.6 )

Note: P values were determined by T-test.

The Table 4 shows the post-operative
astigmatism was decreased to 1.8 + 0.8D. The result
was statistically significant difference with p < 0.05.

Discussion

Cataract is an age-related disease considered
as a leading cause of blindness worldwide. Apart from
age-related factor, corneal transplantation can also
cause the cataract formation significantly after
surgery. Rathi VM studied on 184 eyes underwent PK
as the first surgery, reported that 45 eyes developing
cataract a few years later, accounted for 24.45% of
cases. Particularly, of 45 eyes, 31 had cataract in their
first corneal transplantation year [1]. Therefore,
cataract surgery is an essential requirement to provide
better vision for transplanted eyes.

Regarding cataract surgery outcomes, final
VA is an important criterion. In our preoperative
evaluation, there were 17 of 19 eyes (89.47%) had the
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VA < 20/200, 13 of which considered profound visual
impairment with VA of counting fingers lower than the
distance at 3 meters. These data showed remarkably
very inferior vision of all patients before cataract
surgery.

After compared with the high rate of
postoperative refractive error in a triple procedure, we
performed cataract surgery after PK to achieve better
refraction outcomes. In our findings, with the
stabilization of keratometric readings after removing
all sutures, we had a reliable calculation of IOL
powers. The mean keratometric reading was 41.76 D.
However, there were only two eyes had keratometric
readings ranged from 40 — 44 D. Given the majority of
keratometric readings in transplanted eyes were not
identified in the normal range (40 — 44 D), our study
showed similar findings with a study of Dietrich T,
Duran JA [11], [12]. These findings support the
benefits of phacoemulsification cataract surgery after
initial PK (2-stage procedure), compared with PK
combined with extracapsular cataract extraction and
IOL insertion (a triple procedure). In previous studies,
there was a high astigmatism generally observed after
a triple procedure [9], [13] up to 17.0 D in a study of
Mohammad-Ali Javadi [14].

Because of the accurate IOL powers
calculation using keratometric readings of the
transplanted clear cornea in a 2-stage procedure, this
technique is preferred in terms of better postoperative
refraction. This is also the main drawback of a triple
procedure in an attempt to achieve optimal
postoperative target refraction. Additionally, in our
study, the mean astigmatism was 6.35 D (ranged from
2.2 D to 12 D). Based on corneal topography, we
reduced corneal curvature by placing a corneal
incision in phacoemulsification surgery at the highest
refractive meridian, thereby reducing astigmatism.
This is a significant benefit of a 2-step procedure
compared with a triple procedure.

In our study, there was no dislocation of the
inserted 10L or endophthalmitis was documented. At
the first postoperative day, the uncorrected VA was
20/200 or even better that noted in 10 of 19 eyes
(52.6%). This VA increased gradually over time. VA in
13 of 18 eyes stabilized completely after 3 months
follow-up, in which 6 eyes had VA of above 20/100.
Binder’s study reported the similar result of VA, that is
VA in 19 of 33 eyes (57%) was 20/100 or better [15].
Hsiao CH showed the similar result in 22/24 eyes
(81%) [16]. Some authors reported higher results such
as Nagra PK with 13/29 eyes achieving 20/70 VA or
better, Geggel HS ‘s study with 91% (20/22) eyes was
20/100 or better. The explanation for the difference
between our results and other studies is that the
majority of corneal grafts in other studies was optical
transplantation, while our PKs were therapeutic
keratoplasty.

Postoperative astigmatism reduced 1.8 + 0.8
D in comparison with preoperative values, and this

indicated statistically significant difference (p < 0.05).
Our finding of astigmatism is similar to other reports,
that are HsiaoC (1.55 +1.3 D) [16], Shi WY (1,0D)
[17], Geggel HS (1.96 D) [18], FeiziS (3.03 D) (P <
0.05) [19], Nagra PK (2.77 + 2.36 D), Dietrich T (3.3 £
2.1 D) [11]. The reduced postoperative astigmatism in
our study was partly due to the selection of the
corneal incision at the steepest meridian, and the
removal of sutures at the time of follow-up visits as
well. The study of Kamal A. M. Solaiman conducted
from 2014 — 2017 also reported the similar result to
our study with better visual outcomes. Therefore, even
though a triple approach using a standard keratometry
value, or keratometry values in the fellow normal eye
still has the major drawback of refraction [4], [5], [20].

In postoperative evaluation, we found 17 eyes
(89.47%) had clear corneal grafts, while two eyes
presented graft edema. There were two edematous
corneas experienced difficulties during cataract
surgery due to scarring, vascularization and pupil
posterior synechia, causing a prolonged time of
surgery. After treatment, these two eyes were stable
without any presence of endothelial decompensation.
Unfortunately, one eye had graft rejection episodes
resulting in corneal opacity, while other grafts showed
graft transparency at the last visit.

To control postoperative intraocular
inflammation after corneal transplantation is essential
to maintain the graft clarity and prepare well for the
cataract surgery later. Once  postoperative
inflammation is controlled well, the situation of
capsular adhesions and pupillary membranes hardly
happens. Phacoemulsification cataract surgery had
some difficulties due to the tough observation through
scarring  transplanted eyes, irregular corneal
astigmatism or unstable anterior chamber, pupil
posterior synechia or even contracted pupil. The
phacoemulsification cataract surgery with I10L
implantation was successfully done with no
complications in all our patients. A study of Binder P.S
also presented a similar outcome with 100% cases
that in-the-bag IOL successfully inserted. posterior
capsular Opaque presented in 4 of 19 eyes (21.05%),
2 of which showed early opaque in 1-month post-op.
However, there were no cases needed YAG laser
posterior capsulotomy.

In summary, the findings in our study showed
the remarkable safety and efficacy of
phacoemulsification cataract surgery after initial PK.
IOL stayed safely in the capsular bag, and the rate of
posterior capsular opaque was not significant.
Reduced astigmatism leads to significant visual
improvement, and the ultimate graft survival rate was
good. However, we need to do long-term follow-up
examinations for patients to identify more accurate
long-term outcome.
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Introduction

Abstract

BACKGROUND: Pediatric endophthalmitis after open-globe injury had its clinical features, microbiological profile
different from those in aldults. In Viet Nam, there was no report on the clinical and microbiological characteristics
of pediatric posttraumatic endophthalmitis. Therefore, we conduct this study.

AIM: To describe clinical features, ultrasound results, gram stain and culture results of endophthalmitis in
pediatric open globe injuries.

METHODS: Prospective non-controlled study. Case series of 30 eyes presenting with post-traumatic
endophthalmitis between 2015 and 2016 were reviewed.

RESULTS: Mean age was 8.03 + 3.99 years. Metallic and organic etiologies were the most common causes for
injuries (n = 11). 27 cases had penetrating corneal trauma. Dense opaque vitreous was seen in 25 eyes. Retinal
necrosis < 1 quadrant and chorioretinal abscess > 1 quadrant were the most common fundus lesions. Dense
vitreous opacity on ultrasound was most common (n = 28). Gram stain bacteria positivity was 93.3%, gram-
positive was isolated in 63.3%. Vitreous samples were more often positive than aqueous (P = 0,002).

CONCLUSION: Posttraumatic endophthalmitis in children is more common in boys aged 6-10 years and most
often caused by injury with metallic and organic matters. Culture results were very low. Vitreous samples were
more often positive than aqueous. Gram-positive bacteria were the most common causative organism.

much higher. The prevalence of post-traumatic
endophthalmitis in children could increase up to
54.1% of all open globe injury cases [3]. In a study by

Post-traumatic endophthalmitis is one of the
severe complications of open globe injuries. It is the
infection of the intraocular tissues and intraocular
fluids, including hypopyon, vitreous cavity, retina, and
the uvea. The pathogens enter intraocular cavities
through a corneal wound and/or scleral wound. Post-
traumatic endophthalmitis is usually acute with clinical
manifestations mainly with symptoms: hypopyon, loss
of red pupil reflex, and progressive Vvitritis. The
disease causes intraocular structure damages leading
to visual impairment, and severe cases may even
require enucleation. Endophthalmitis was estimated at
5%-14% of cases of open globe injuries [1], [2]. In
children, according to some recent studies, this rate is

Thordsen et al., post-traumatic endophthalmitis was
the most common cause of pediatric endophthalmitis
[4]. Regarding pediatric open globe injury,
endophthalmitis is considered as the most severe
complications. It can occur in very diverse
circumstances and causes sight-threatening leading
to blindness in many children. On the other hand,
because of the physiological characteristic of the age
group, the disease situation is complicated with the
strong inflammation reaction, the diagnosis and
treatment are much difficult with a high sequelae rate.
Early diagnosis and treatment can improve prognosis,
but it is often delayed because the children do not
cooperate well during the examination, the symptoms
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of endophthalmitis were covered by signs of open
globe injury, and their parents/ guardian do not notice
a pain, red eye or visual loss. There are many reports
of post-traumatic endophthalmitis, but few reports on
the pediatric group. Most of these reports focus on the
outcome and factors that influenced it. In Viet Nam,
there are some studies of post-traumatic
endophthalmitis, but all of them have executed on
both adults and children [1], [5], [6], [7]. However,
pediatric endophthalmitis after open-globe injury had
its clinical features, microbiological profile such as the
late hospital presentation leading to delayed primary
repair, lack of information about the nature of injury.
The spectrum of pathogens seems different from
those in adults. Staphylococcus epidermis and
Bacillus species are the two most common organisms
which cause post-traumatic endophthalmitis, whereas
Streptococci are the preference pathogen in children
[2], [8]. It is necessary to conduct a separate research
on children to understand further accurate clinical data
and microbiological characteristics. Therefore, this
study aims to identify the clinical and microbiological
features of post-traumatic endophthalmitis in children.

Material and Methods

It is a descriptive prospective, single-center,
interventional case series analysis on 30 eyes of 30
patients under 16 years, diagnosed and treated
endophthalmitis following open globe injuries in
Vietnam National Institute of Ophthalmology from
August 2015 to August 2016. The exclusion criteria
were a history of any ocular surgeries up to 3 months
prior to trauma, sepsis, or any systemic sources of
infection. Informed consents were obtained from
parents or guardians of all participating subjects, the
epidemiological data of each patient was documented
including age, gender, type and mode of trauma, initial
visual acuity, the interval between the trauma and the
closure of the wound. Regarding pre-school children,
visual acuity was evaluated with Allen card test. All
patient underwent comprehensive  ophthalmic
examinations in which some cases needed to be
examined under general anesthesia if they were
unable to cooperate with the examination. Clinical
examination will detect the following lesions: location
and size of the wound, corneal edema, hypopyon,
lens the rupture of lens, vitreous opacity grade and
retinal lesions such as vessel occlusion, retinal
necrosis, retinal abscess through microscopic
examination or observation during surgery. Ultrasound
was only performed in case an initial surgery was
done to close the wound. Plain-film radiology or orbit
CT scan should be done when suspected of
intraocular foreign body (IOFB). An aqueous or/and
the vitreous tap was carried out in all patients, then
Gram stain or wet mount preliminarily identifies the
microorganisms and culture isolated into appropriate

environments to identify the causative agents.

Evaluation criteria: Wound locations were
cornea, sclera, and corneosclera. There were three
wound sizes including < 5 mm, 5-10 mm, > 10 mm.
Associated lesions consisted of lens rupture, IOFB,
retinal detachment, retinal tear, and choroidal
detachment. The fundus lesions such as vessel
occlusion, retinal necrosis, and retinal abscess were
documented in quadrants. Vitreous opacity had five
grades clinically based on the visibility of retinal
details: 1. All the retinal blood vessels are well visible;
2. Only are observed the retinal blood vessels in the
2nd division or above; 3. Only is still observed the
large root vessels; 4. All the retinal blood vessels are
not visible but the red reflex; and 5. Absent reflex due
to dense pus on the vitreous cavity. On ultrasound,
the vitreous opacity had three grades: 1. Scatter small
dots opacities < 2 mm small; 2. Spreading opacity with
dots/ areas, in which a large turbid glass with 3-8 mm,
spreading; and 3. Dense opacity.

Microbiological results are divided into groups
of microorganisms: Gram (+) bacteria, Gram (-) and
fungi.

The statistical analysis of our data was
analysed with the SPSS program version 20.0 (SPSS
Inc, Chicago, IL, USA).

Results

The mean age of our patients was 8.03 + 3.99
(ranging from 2 years to 15 years). Children aged 1-3
years old, 3-6 years old, and 10-15 years old
accounted for 10%, 20% and 26.7% of cases,
respectively. Notably, primary school-aged 6-10 years
is the most common age group in the study, with
43.3% of cases. The number of male children is
higher than that of female children with a ratio of 6.5 /
1 (P =0.000).

Rural trauma is one of the common risk
factors causing endophthalmitis after open-globe
injuries. The proportion of injuries occurring in rural
areas accounts for the majority (76.7% of cases), only
23.3% of injuries occur in urban areas; the difference
is statistically significant (P = 0.003) (Table 1).

Table 1: Baseline characteristics

The mean age 8.03 + 3.99

The most common age group
Male/Female children ratio
Rural trauma / Urban trauma

6-8 years old (43.4%)
6.5/1
76.7% [ 23.3%

Corneal wounds occupy the highest rate, with
90%. 80% of injuries are less than 5 mm in size
(Table 2). Five children had a wound length of 5-10
mm (16.7%) and one child with a corneal wound over
10 mm (3.3%). There is no perforating and rupture
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wound in our study. 50% of the eyes had the iris
prolapse; only 26.7% of eyes did not have intraocular
tissue incarceration.

Table 2: Clinical characteristic lesions

- Number of eyes Ratio
Characteristics (n = 30) (100%)
Cornea Edema 27 90

Abscess 3 10

Hypopyon 28 93,3
Vitreous opacity Grade 4 5 16.7
Grade 5 25 83.3

Vessel occlusion < 1 quadrant 2l 70
> 1 quadrant 9 30

No 3 10

Retinal necrosis <1 quadrant 26 86.7
> 1 quadrant 1 33

No 2 6.7

Retinal abscess <1 quadrant 12 40
> 1 quadrant 16 53.3

Retinal detachment 6 20

The leading cause was sharp metal objects
(36.7%) such as knives, scissors, nails ... and wood
(36.7%) such as wooden sticks, tree branches ...
Other causes included animals (fish and stork) bites
(10%), plastic toy (6.6%). The remaining three
children (10%) could not identify traumatic cause
because the children did not remember, and the
family members were not present when the child was
injured.

The average interval between injury and
closure repair was 31.88 = 30.96 hours (ranging from
3 hours to 120 hours). 60% of the wound was repaired
early in the first 24 hours, 30% were closed within 24-
72 hours, 10% were delayed after 72 hours.

Visual acuity at presentation was very low:
70% of eyes had VA of LP (+) to HM, VA better than
HM accounted for only 6.6% (n = 2). There was no
eye with no light perception and only 1 eye with VA
better than 20 / 200. Visual acuity could not be tested
in 23.4% of eyes due to children’s non-cooperation.

Penetrating wound without IOFB accounted
for the highest percentage of 93.4% (28 eyes). The
IOFB was detected in 2 cases, in which there was one
case of metal located in the anterior segment, causing
cataract rupture (3.3%). In the other case, the wooden
piece was in the vitreous cavity (3.3%).

The infection in anterior chamber expressed
by corneal edema and abscess. 90% of eyes
presented corneal edema, 10% of eyes (n = 3)
appeared corneal abscess. 93.3% of the children in
the study had hypopyon with different levels from a
little to filling all anterior chamber.

We recorded \vitreoretinal lesions and
associated lesions by microscopic examination or
observation  during surgery with intraocular
endocamera. Our research has 83.3% of children with
vitreous opacity of grade 5. Vascular occlusive
inflammation was seen in all patients; retinal necrosis
occurs in 90% of cases. However, the area of
vascular occlusive inflammation and retinal necrosis is
usually less than a quadrant (70% and 86.7%). 10%
of cases do not suffer from retinal necrosis. In

contrast, retinal abscesses tend to spread over one
quadrant in 53.3% of cases. The difference between
retinal necrosis and the retinal abscess was
statistically significant (p = 0.006). Retinal tears and
retinal dialysis were seen in 12 cases (40%).

Endophthalmitis after open globe injury is
mostly accompanied by lens rupture with the rate of
63.3% of cases (n = 19), 13.3% of cases (n = 4) had
cataract with intact anterior capsule, 23.3 % (n = 7) of
cases had clear lens.

Evaluating during surgery and on ultrasound,
we also reported that 20% of cases (n = 6) had a
retinal detachment.

Some associated factors have been reported
to have a greater risk of post-traumatic
endophthalmitis. They are retained I0OFB, the rupture
of lens, delayed timing of initial repair surgeries more
than 24 hours, large wound sized over 10 mm and
rural trauma. The number of patients with two risk
factors accounted for the highest proportion of 46.7%,
followed by the case of 1 risk factor (33.3%). There is
one eye with all five risk factors. Two children had
endophthalmitis without any risk factors.

Microbiological characteristics

In all cases, we collected aqueous or/and
vitreous sample for direct wet mount and direct
microscopic then a culture to isolate bacteria/ fungi
(Table 3). The microorganism was found in 93.3% (n
= 28) of eyes with direct wet mount or direct
microscopic. Two eyes (6.7%) had negative
microbiological results, but the clinical manifestations
of acute infections as well as dense vitreous opaque
on ultrasound B helped diagnose endophthalmitis.

Table 3: Microbiological results

Microbiological results Number of eyes (n) Ratio (%)

Gram-positive Cocci 8 26.7
Gram-positive Bacilli 11 36.7
Gram-negative Bacilli 9 30
Fungii 5 16.7
Negative 2 6.7

Gram-positive was accounted for 63.3% (n =
19) of cases, followed by Gram-negative bacteria with
30%. Fungii was identified in 16.7%. In the bacteria
group, Bacilli got the highest rate (66.7%) followed by
Cocci at 26.7%. In which, 16.7% had multiple
organisms found.

Our study has only 1 case (3.3%) that
successfully cultured, isolated Pneumococci from both
aqueous and vitreous samples.

In our study, only 13 cases were tested for
microbiology from both aqueous and vitreous
samples. The positive rate in aqueous and vitreous
samples were 92.3% and 100% respectively.
Statistical tests showed that the ability to detect
mi