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Introduction

Multiple myeloma (MM) is a malignancy of
plasma cells that produce monoclonal
immunoglobulin, and invade and destroy adjacent
bone tissue. Bone pain, kidney failure, hypercalcemia,
anemia, and recurrent infecton are common
manifestations of MM [1-3]. The incidence of MM is 3-
4/100,000 [4], the male/female ratio is 3:2, and most
patients are aged >40 vyears [5, 6]. Diffuse
osteoporosis or discrete osteolytic lesions develop,
usually in the pelvis, spine, ribs, and skull. Patients
with MM have persistent and unexplained bone pain,
especially at night or at rest; 70% of MM patients have
bone pain due to lytic bone lesions [2, 6]. These

Patients with multiple myeloma suffer from bone pain, and spontaneous spinal and appendicular
bone fractures due to osteoporosis. Osteoporosis occurs as a result of the following 2 factors: 1.
Plasma cells secrete macrophage inflammatory protein-1 alpha, which induces osteoclastic activity;
The incidence of osteoporotic fractures and other complications of
multiple myeloma are well described in the literature, but the management of cervical disc
herniation and its associated complications has not been reported to date.

Herein we present a case that we think exemplifies the management of cervical disc herniation and
its complications. Consecutive multilevel cervical discectomy and placement of PEEK cages
between the intervertebral cervical disc spaces may cause compression fracture of the vertebrae
located between the PEEK cages in osteoporotic patients under continuous corticosteroid
treatment—whether or not they have MM,; therefore, we recommend use of an anterior plate to

lesions initially affect the medullary cavity of bones,
progressively destroy the osseous cortex, and
eventually lead to pathologic fractures. A punch-out
Iytic appearance of the bone lesion is characteristic,
which occurs less frequently than diffuse osteopenia.
MM cells produce macrophage inflammatory protein-1
alpha (MIP-1a), a member of the CC chemokine
family that is responsible for cell adhesion and
migration, and directly stimulates osteoclast formation
and differentiation in patients with MM [2, 6, 7].

Spontaneous osteoporotic vertebral fractures
are commonly seen in MM patients [7]; however, to
date, the incidence of cervical disc herniation and
complications associated with its surgical treatment
have not been reported based on a search of
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PubMed. An anterior cervical approach for anterior
cervical discectomy would be more complicated due
to osteoporosis, even in patients with a stable stage of
MM [2, 3, 7]. Many researchers have reported the
effectiveness of the (polyetheretherketone) PEEK
cage—with or without plate augmentation—in patients
undergoing anterior cervical discectomy for restoration
and maintenance of disc space height [8, 9, 10].
Additionally, use of a PEEK cage prevents
neuroforaminal compression until complete osseous
fusion has occurred, as bone grafts may be resorbed
and subside, or completely collapse, leading to
neuroforaminal narrowing and possibly nerve root
compression [11, 12]. Nonetheless, use of a PEEK
cage may lead to pseudoarthrosis, kyphosis, and
subsidence of the PEEK cage into the corpus of the
vertebra [13, 14]. Use of an anterior plate could
prevent complications following discectomy and
placement of a PEEK cage [15, 16].

To the best of our knowledge the literature
does not contain any earlier reports about
compression fracture of the cervical vertebra following
cervical discectomy and placement of a PEEK cage in
patients with or without MM.

Case Report

A 68-year-old female had been treated for
MM for 2 years and received chemotherapy and
palliative therapy. She was referred by her
hematologist to our neurosurgery department due to
left arm pain. She had a 10-d history of progressive
disabling right shoulder, right arm, and right forearm
pain that was so severe that at the time of
presentation she had not slept nor performed her
usual daily activities for 8 d. Upon examination she
was pale and overweight.

Figure 1: Preoperative lateral cervical X-ray shows that there wasn't
a compression fracture in any level or lytic lesion, but does show
spondylopathic features.

Figure 2: T2-weighted sagittal and axial cervical MRI sections show
cervical disc herniation on the left side. The upper image shows C6-
7 and the lower image shows C7-T1.

Her left triceps and left intrinsic hand muscle
power was 4/5, and triceps reflex was unresponsive.
Her pain radiated from the left shoulder region to the
left arm, left forearm, and left hand. The remainder of
her systemic examination was normal. She had
normal blood chemistry and a normal complete blood
count, except for the following: hemoglobin: 11 g/dl
(normal range: 12-16 g/dl); hematocrit: 33.2% (normal
range: 35%-46%). Her erythrocyte sedimentation rate
was 55 mm h (normal range: 0-25 mm/h).

Figure 3: T2-weighted sagittal thoracolumbar MRI section shows
that there wasn’t an osteolytic lesion.
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Figure 4: Lateral cervical X-ray shows the PEEK cage’s titanium
pins. The upper image shows no compression fracture 2 d post
surgery; the lower image shows a compression fracture at the C7
vertebral level 3 d post surgery.

Imaging studies, including cervicothoracic
vertebral MRI, left shoulder MRI, left shoulder X-ray,
and left scapula X-ray did not show osteolytic lesions,
but she had an osteophytic spur and herniated disc on
the left side at the level of C6-7 and C7-T1, according
to cervicothoracic MRI. EMG studies regarding
cervical radiculopathy were normal, but her pain
persisted and was unresponsive to narcotic analgesic.

Thus, we suggested surgical treatment. We
consulted the hematologist that was responsible for
her treatment, who agreed with our decision to
perform anterior cervical discectomy, as the patient
was in a stable period (inactive myeloma).

We performed anterior cervical discectomy at
the C6-7 and C7-T1 vertebral levels, and placed a
PEEK cage with crumbling homologue bone for fusion
on these levels . The patient reported experiencing no
pain in her left upper extremity and her muscle power
increased the first 2 d post surgery; she was
discharged on postoperative d 3. Follow-up cervical
vertebral X-ray showed that the PEEK cages placed in
the intervertebral spaces remained in the proper
location on 2™ postoperative days. She presented to
our service again with severe left shoulder, left arm,
and left forearm pain 3 d after discharge.

Figure 5: Schematic representation of the lateral X-ray. The left
image represents no compression fracture 2 d post surgery; the
right image represents the compression fracture at the C7 vertebral
level 3 d post surgery. Arrows show vertical loading on the corpus
of the C7 vertebra. Grey boxes represent PEEK cages.

Cervical vertebral X-ray showed the almost
total collapse of the seventh vertebral body. We
promptly performed another surgical procedure. We
extirpated the PEEK cages and performed
corpectomy of the seventh vertebral body. Then, we
placed a retractable titanium cage with crumbling
homologue bone for fusion between the C6 and T1
vertebrae. Following placement of the retractable
titanium cage, we implanted an anterior plate on the
C6 and T1 vertebrae. Following the second surgery
the patient did not have any pain and she was
discharged 4 days later of the second operation. At
the 9 month post-surgery follow-up the patient was in
good condition and pain free.

Figure 6: Anterior and lateral cervical X-rays show the anterior plate
and retractable titanium cage following the second operation.
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Discussion

Osteoporosis is one of the most important
consequences of MM, which occurs because of
multiple factors, including immobilization due to bone
pain, corticosteroid treatment for hypercalcemia, and
bone invasion by plasma cells [2, 3, 7]. Pathologic
fractures are common, and vertebral collapse may
cause spinal cord compression and hemiplegia or
qguadriplegia [8]. Primary treatment of active MM is
high-dose chemotherapy and autologous progenitor
stem cell transplantation [3, 7]. Secondary treatment
is supportive treatment and includes kyphoplasty or
vertebroplasty for vertebral compression fracture. In
addition, radiation treatment for non-vertebral bone
lesions or vertebral fractures for which kyphoplasty
and vertebroplasty are contraindicated. Also,
bisphosphonate treatment for diminishing the risk of
skeletal complications; intravenous fluids, steroids,
and biphosphonates for hypercalcemia; calcitonin
injections and gallium nitrate for refractory
hypercalcemia cases; erythropoietin for anemia;
antiviral and antibiotics for infections are part of
secondary treatment. Lastly, intravenous
immunoglobulin for recurrent severe infection [2, 3, 7]
are needed.

The case described herein presented to our
clinic with severe and disabling pain, and loss of
muscle power due to C6-7 and C7-T1 level disc
herniation, and osteophytic spur impingement on the
left C7 and C8 roots. As the patient did not respond to
narcotic  analgesic, we  performed  surgical
treatment—discectomy to these levels and scraping
the osteophytic spurs on each level with a bone
curette rather than extruding the disc fragments,
because the intervertebral disc in each intervertebral
space was calcified and unified with the osseous
structure, and placing PEEK cages at each level. The
patient experienced no pain in her left upper extremity
during the first 2 d post surgery, but she had severe
pain again in her left upper extremity 3 d after
discharge from hospital (6 d post surgery). Cervical X-
ray at that time showed complete compression of the
seventh cervical vertebra. We removed the PEEK
cages and performed corpectomy on the level of the
C7 vertebra. Then, we placed titanium retractable
cages with an anterior plate for fixation.

A PEEK cage is made of
polyetheretherketone, a semi-crystalline polyaromatic
linear polymer with biomechanical properties very
similar to those of bone [8, 9]. It provides a good
combination of rigitidy, strength, and toughness; it is
corrosion-resistant and resistant to the environment,
and it is biocompatible and non-absorbable [8, 9]. In
addition, the PEEK cage is radiolucent and does not
cause radiographic artifacts. PEEK cage-assisted
anterior cervical discectomy and fusion is very
effective for the treatment of degenerative cervical
disc disease, because it prevents graft collapse and
provides indirect foraminal decompression via

restoration and preservation of intervertebral height
and lordosis [8-11].

We think that the presented patient’s clinical
situation, together with use of PEEK cages, caused
compression fracture, because the biomechanical
properties of the PEEK cage are similar to those of
normal bone, but not those of severe osteoporotic
bone [6)]. Some complications have been reported in
the literature, such as cage subsidence, Ilocal
kyphosis, and pseudoarthrosis, but none were related
to compression fracture of cervical vertebrae [9, 11,
13, 15]. We have used the PEEK cage in our patients
for years, but until the presented case had not
encountered such a complication. In addition, to the
best of knowledge there are no reported cases of
cervical compression fracture related to the PEEK
cage following anterior cervical discectomy. This
compression fracture would ensue due to different
factors in our case. MM patients experience
spontaneous osteoporotic fractures in the spinal
column and other bones due to the effect of myeloma-
derived MIP-1a, which activates osteoclasts via
nuclear factor kappa B [2, 7]. The biomechanical
properties of the peek cage are similar to those of
normal bone, but not those of severe osteoporotic
bone; hence, many patients with MM have more
severe osteoporosis than those without MM. For
example, the duration of the MM would be a
contributing factor for the fracture risk due to
osteoporosis.

A retrospective study that included 488 MM
patients (52% male; mean age: 71.4 years) reported
that 385 fractures occurred in 200 (41%) of the
patients [17]. Compared to the expected fracture rate
in the general population, the risk of vertebral
fractures was higher (relative risk: 2.7), whereas the
risk of appendicular fractures was not (relative risk:
1.1). We think that those findings were due to the
effect of MIP-1a. Furthermore, MM is a disease that
affects the elderly, with a peak incidence between 65
and 70 years [4, 17], and osteoporosis frequently
occurs in postmenopausal women [18]. Finally, we
have sufficient evidence/data to explain the presented
patient’s compression fractures: her age (68 years),
pre-existing osteoporosis associated with her age,
corticosteroid treatment for MM, and, lastly and most
importantly, the effect and infiltration of plasma cells
on bone tissues [2, 5-7].

We scraped the presented patient’s
intervertebral spaces and osteophytic spurs with a
bone curette to relieve the nerve roots. Had we
scraped the end plate and uninvolved parts of the
vertebrae (which we did not) it would have caused
deterioration of the limited vertical loading capacity of
the bone. Furthermore, PEEK cages have similar
biomechanical properties as normal bone, but are
much harder than the vertebrae affected by MM. We
think that if the presented patient had been
osteoporotic and MM negative, or we had we
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performed 1-level discectomy, she would have had
only embedding of the PEEK cage into the vertebrae,
not the compression fracture that did occur. A few
factors can lead to the complication observed in the
presented case. These factors are severe
osteoporosis due to MM and continuous corticosteroid
treatment for MM, and infiltration of the bone with
plasma cells. In addition, the cervical vertebrae
exposed under pressure from the top and bottom—the
pressure on both sides can induce compression
fracture. In contrast, anterior plate augmentation
would distribute the weight by maintaining the cervical
lordosis, enhancing the stability of the fusion sites and
preventing the peek cages from embedding into the
vertebral bones following cervical discectomy.

We think that when performing multilevel
cervical discectomy and placement of PEEK cages in
a patient with MM, an anterior plate should be used to
lower the risk of compression of the vertebrae located
between 2 PEEK cages. In patients with compression
fracture of the cervical vertebrae following anterior
cervical discectomy, we recommend corpectomy and
placement of a retractable titanium cage with an
anterior plate to prevent further complications. In
summary, consecutive multilevel cervical discectomy
and placement of PEEK cages between intervertebral
cervical disc spaces can cause compression fracture
of the vertebrae located between the PEEK cages in
osteoporotic patients under continuous corticosteroid
treatment, whether or not they have MM. Additionally,
use of an anterior plate to prevent this complication is
suggested.
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