Case Report

The repair using a fibular graft of cervical vertebral collapse
due to renal cell carcinoma: Late results with a case report

ABSTRACT

The most common cause of spinal tumors is metastases, but the cervical vertebra is the least common region of spinal metastasis, and relatively,
little is published about surgery in metastasis to the cervical vertebra. While spinal metastasis is most often caused by neoplasms originating
from the lung, breast, and prostate, renal cell carcinoma (RCC) metastasis is very rare. A 47-year-old patient introduced here presented with
severe pain spontaneously on his neck and in his arm. In the radiology of the patient without neurological deficit, a pathologic vertebral collapse
was detected in the C6 vertebral corpus. The patient underwent anterior cervical corpectomy. The fibula graft taken from his right leg was
implanted in the emptied area and supported by an anterior plaque, and restoration of physiological cervical lordosis was established. From
the pathological tissue that was taken, it was determined that the cause of the lysis was an RCC metastasis. After surgical repair of the cervical
spine, a primary pathology with a diameter of 10 cm was detected in the patient’s kidney, and a radical nephrectomy was performed. After
6 years of follow-up, there was no recurrence, and the patient continued his normal daily life. Radiologically between the autologous fibula graft
and its own vertebral body was observed to achieve very good fusion. In this study, we emphasized the importance of resection of metastasis
together with a primary tumor in a metastatic RCC case to cure the patient and provide the desired quality of life.
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INTRODUCTION

Renal cell carcinoma (RCC) accounts for 2%-3% of adult
cancers."'In adults, they are responsible for about 80%-85% of
primary renal tumors and about 90%-95% of malignant renal
tumors. The incidence increases in the fifth and sixth decades
and is 1.5 times more common in men than in women. RCC
most commonly causes lung metastasis (50%) and second
commonly causes bone metastasis (25%-50%). Apart from
these, metastasis to the liver, brain, and skin is rare.l' The
manifestation of the symptoms depends on the mass effect of
tumors, metastatic lesions, hemorrhage, and paraneoplastic
syndromes.* It has been reported that the primer tumor
may be identified after metastasis in about 30% of patients
with RCC, and in these cases, the primary presentation often
involves a pathological fracture.” The rate of RCC metastasis
to the head-and-neck region is reported as 15%.1° RCC has
been shown to metastasize to the parotid gland, tonsillar,
thyroid gland, paranasal sinuses, nasal cavity, and tongue
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in the head-and-neck region.*>” However, no pathological
fractures due to cervical spine metastasis have been reported.
In addition, it is a very rare cause of spontaneous severe
radicular arm pain. Our case was presented after surgical
treatment with late period results.

CASE REPORT

A 47-year-old male presented with severe pain characterized
with radicular behavior spreading on the neck and right arm
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and an onset of numbness in the first and second fingers of
the right hand. It was learned that the patient had slipped
and fallen down on his back about 20 days before but had no
complaints afterward, and 10 days after the minor trauma, he
suddenly started to have very severe pain in the neck root. His
pain had gradually grown progressively and begun to spread
to the right arm. Radiological findings showed compression
on the spinal canal and deterioration of the cervical lordosis
due to height loss in the C6 vertebra corpus [Figure 1a-c|.

In the present case, it was thought that the pathological
compression fracture (collapse) in C6 corpus may be
secondary to infection or due to metastasis. In the
examination for a primary etiologic cause, a large mass with a
diameter of 10 cm was found in the left kidney in abdominal
computed tomography (CT) images. Due to his severe pain, a
cervical sixth vertebrae corpectomy was performed through
the anterior without delay. A 7-8 cm bone autograft was
taken from the middle section of his own right leg fibula
to put it in the gap created after the corpectomy. The top
and bottom ends of the fibula graft were smoothened with
a high-speed drill. The size of the graft was tried to be kept
high, especially to ensure physiological lordosis. During the
surgery, the fibula was implanted at the distance cleared by

applying traction on the patient’s head. After ensuring that
the lordosis was obtained, and the graft was in the right place,
the fibula was supported using an anterior plaque to reduce
the likelihood of the fibula to come loose. Postoperative
cervical vertebra was controlled by lateral cervical X-ray and
CT [Figure 1d and e].

Postoperative pain occurring on the leg of the case did not
prevent mobilization on the 1% day. On the 1% day after the
operation, his radicular pain in the neck and in the arm
was gone almost completely. The pain in his leg gradually
diminished at the end of the 1 week. The definitive
pathology was evaluated as RCC metastasis [Figure 2]. Radical
nephrectomy was performed 2 weeks later for the other,
newly identified kidney mass. At the end of the 6" year of
the case, there was still no recurrence of a tumor lesion on
the cervical vertebra and the rest of the body. At the end of
the 6 year, radiographs of the patient were being followed
up to see how well the fibula was fused [Figure 1f].

DISCUSSION

In patients with RCC, the tumor stage is the most important
factor affecting the prognosis and survival of the patient. The

Figure 1: (a and b) Preoperative cervical T2 and T1 magnetic resonance imaging of 47-year-old male with severe radiculopathy and foraminal narrowing
caused by C6 collapse. (c) It was shown to decrease height of C6 vertebrae on lateral cervical spine X-ray. (d and e) Postoperative cervical sagittal computed
tomography and lateral X-ray view. Fibular graft has shown. (f) Postoperative cervical spine lateral X-ray view of the patient with complete bone fusion

and physiological lordosis recovered at the end of 6 years

268 Journal of Craniovertebral Junction and Spine / Volume 9 / Issue 4 / October-December 2018



Koksal, et al.: Cervical vertebral collapse due to renal cell carcinoma

Figure 2: Metastatic renal cell carcinoma adjacent to lamellar bone. (a) The
solid tumor is composed of cells with hyperchromatic nuclei and clear to
eosinophilic cytoplasm (H and E, x100). (b, inset) Strong vimentin positivity
in tumor cells (anti-vimentin, x200). (c) Diffuse and strong AE1/AE3 positivity
in tumor cells (anti-pan CK, x200). (d, inset) CD10 positivity in tumor cells
(anti CD10, x200)

most common staging classification for this is the Robson and
tumor, lymph node, metastasis (TNM) classification. Although
the Robson classification is simpler and more frequently used
in the imaging literature, the TNM classification includes
more subgroups and is used because it better identifies
the anatomic spread of a tumor.**! Our case was evaluated
as Stage 4 because of his having a distant metastasis.
Nevertheless, radical surgery is still the only effective and
curative method in localized as well as in advanced RCC cases.
However, the ongoing surgical approaches have developed
over the years. A radical surgical approach and planning of
the strategy have been reported to be determinant in the
patient’s prognosis also for RCCs spine metastases.” For
all these reasons, a curative surgical approach was planned.

Anterior decompression and fusion with cervical corpectomy
are commonly performed in multilevel degenerative cervical
myelopathy surgeries and in other pathologies that originate
from the cervical corpus and occupy the spinal canal.
Similarly, in primary or metastatic tumoral pathologies, they
are applied to prevent the anterior pressure on the spinal
cord.®l However, the repair of a deformity resulting from
the surgery of a malignant tumor is a serious problem, and
it is necessary to decide which instrument will remain intact.

The most appropriate bone grafts are the autogenous
grafts of the patient himself so that kyphotic deformity
does not occur in the vertebral alignment after anterior
cervical corpectomy, and fusion can be performed without
problems.”! The choice of materials to be minimally affected
from radiotherapy and chemotherapy after RCC surgery is
very important because it is desired that these treatment
methods do not interfere with bone fusion.

For anterior fusion, bones from fibula, tibia, costa, and iliac
crest are usually used. These autografts may not be suitable
for each intervention due to different problems. In our
literature review, fusion rates have been reported to vary
between 34% and 97% after anterior cervical decompression
and fusion operation with auto or allograft.ll Autografts
from allografts have the highest fusion rate compared to this
study. After medical oncologic treatments, which were also
applied in the present case, we observed that there was no
interference with the fusion of the autograft and sufficient
fusion was achieved. In addition, no spinal involvement was
observed in all body scans performed with positron emission
tomography. It is also reported that the iliac crest of the
possible autografts may not be of sufficient length for the
corpectomy space and is more painful than other anatomic
regions after the transfer. Hematomas and infections are
also reported to occur frequently after taking grafts from
the iliac crest.'%'l Costas are less preferred because they
are not as robust as necessary and their shapes are not
suitable. Although tibial grafts are of adequate strength and
proper shape, it can be observed that stress fractures can
occur in the thinned tibia in the donor area due to the body
weight. Gore reported that there were fractures in the donor
area at follow-up in 15 of 107 cases using tibial grafts.!'>!3!
Fibular grafts have been used for multiple levels of anterior
cervical fusion in recent years. Even though the fibular graft
can produce the proper shape and sufficient strength, the
fusion time can exceed 1 year due to the limitation of the
fusion surfaces. In the case that we presented, at the end
of the follow-up period of 6 years, we found that adequate
fusion was achieved in control graphs despite the receipt of
radiotherapy applied to the neck after a malignant tumor
surgery.

CONCLUSION

Fibular autograft used to provide physiological lordosis and
bone fusion was observed to be a good choice after surgical
treatment for solitary metastasis of malignant RCC to the
cervical vertebra. Although the patient was at Stage 4, the
complete realization of a tumoral resection at all foci can
provide cure for RCC.
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