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Features and Outcome of Surgical Management of Spinal Tumors in a Cohort of Nigerian

Patients
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M. T. Shokunbi’?

OBJECTIVE: There is a dearth of information on operated
cases of spinal tumors in patients in sub-Saharan Africa.
The objective of this study was to evaluate the histologic
pattern, anatomic distribution, and extent and outcome of
surgery of Nigerian patients with spinal tumors.

METHODS: This retrospective study comprised a cohort
of Nigerians who underwent surgery for spinal tumors.
Data obtained included patient demographics, duration of
symptoms, anatomic location, imaging findings, Frankel
grading before and after surgery, and type and outcome of
surgery. Univariate analysis was performed, and results
were compared with results from other parts of the world.

RESULTS: There were 59 patients (male-to-female ratio
1:1.1) with a bimodal age distribution. The highest (20.34%)
incidence was seen in the 20—29 age group. More than half
(58.06%) of the patients presented with a duration of
symptoms of at least 6 months (duration of symptoms was
>12 months in 35.48%). Motor deficit was present in 97.73%
of patients at presentation. Functional grading was Frankel
A in 38.10% of patients, Frankel C in 26.19%, Frankel B in
16.67%, Frankel D in 16.67%, and Frankel E in 2.38%. The
tumors were mostly in the thoracic region (65.45%), and
58% were extradural in location. Gross total tumor excision
was performed in 50.88% of the cases, and subtotal
resection was performed in 24.56%. Spinal stabilization
was performed in 17.86% with spinous process wiring and
vertical strut being the most common method of stabiliza-
tion (80%) among this group. Metastasis was the most
common histologic tumor type (23.21%). Meningioma
accounted for 12.50% of tumors, and ependymoma,

astrocytoma, and hemangioma each accounted for 7.14%.
The most common source of metastasis was the prostate
(38.46%). Postoperatively, 45% of patients improved
neurologically, 52.5% remained the same, and 2.5% dete-
riorated. There was no perioperative mortality.

CONCLUSIONS: Metastasis was the most common
histologic type of spinal tumor in this study, and the
most common location was extradural. The outcome was
satisfactory in most cases with neurologic function
remaining the same or improving after surgery in most
patients.

INTRODUCTION

pinal tumors are commonly encountered in neurosurgical

practice. The spine is the third most common site of

abnormal cell proliferation (18). Tumors can arise from the
spinal cord or its surrounding structures or occur as metastasis
from other locations in the body. They cause significant
morbidity with patients having poor neurologic status (3, 20).
Spinal tumors can be classified as extradural or intradural; the latter
tumors are further classified as extramedullary or intramedullary.
The clinical presentation is usually related to the location and na-
ture of the lesions. They may progress slowly or sometimes develop
rapidly, especially malignant and aggressive neoplasms. Treatment
of spinal tumors is complex, and a multidisciplinary approach is
required (2). Contemporary treatments include surgery, radiation
therapy, and chemotherapy (2, 6, 8, 9, 19). Surgery for spinal tu-
mors is particularly challenging in view of the delicate nature of the
surrounding structures. There is a dearth of information on
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operated cases of spinal tumors in patients in sub-Saharan Africa.
Little is known about the clinicoradiologic features and outcome of
surgery for these lesions in this part of the world. The objective of
this study was designed to evaluate the clinical features, anatomic
distribution, histologic pattern, and extent and outcome of surgery
in a cohort of Nigerians with spinal tumors who presented to our
service.

MATERIALS AND METHODS

This is a retrospective study of all the patients who presented to
our service and subsequently underwent surgery for spinal tumors
between January 2004 and September 2013. Data were collected
from hospital case notes and operation and pathology registers.
We obtained data on the age and sex of patients, duration of
symptoms before presentation, presenting symptoms, anatomic
location of the tumors, imaging findings, preoperative and post-
operative Frankel grading, histology and type of tumors, outcome
of surgeries, and duration of follow-up. Univariate analysis was
performed and results were compared with results from other
parts of the world.

RESULTS

The study population comprised 28 male and 31 female patients,
with a male-to-female ratio of 1:1.1. There was a bimodal age
distribution with the highest incidence seen in the 10—29 and
40—s59 age groups (Figure 1). The mean age of patients was 43.49
years £ 19.72.

Data on clinical presentation were available for 39 patients.
Among these, motor deficit was present in 97.73% of patients at
presentation; only 1 patient (2.27%) presented with pain only.
More than half (58.06%) of the patients presented with symptoms
of at least 6 months’ duration with 35.48% presenting with
symptoms lasting >1 year. Preoperative functional grading was
Frankel A in 38.10%, Frankel C in 26.19%, Frankel B in 16.67%,
Frankel D in 16.67%, and Frankel E in 2.38%.

Of the tumors, 65% were in the thoracic region, and 16.36%
were in the cervical region (Table 1). Extradural location was the
most common accounting for 58% of the cases; 22% were
intradural-intramedullary, 18% were intradural-extramedullary,
and the remaining 2% spanned extradural and intradural
anatomic regions. Gross total tumor excision was performed in
50.88% of the cases, and subtotal resection was performed in
24.56% (Table 2). Spinal stabilization was performed in 10
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Figure 1. Age distribution of patients.

Table 1. Regional Distribution of Spinal Tumors

Region Frequency Percentage
Cervical 9 16.36
Thoracic 36 65.45
Lumbar 3 5.45
Craniocervical 2 3.64
Cervicothoracic 3 5.45
Thoracolumbar 2 3.64
Total 50 100

patients; 8 of these had spinous process wiring and vertical strut
(Adeolu et al. technique) (1); 1 patient each had pedicle screws
with rod and spinous process wiring (Rogers’ wiring technique)
(x6).

Histology was available for 56 patients; metastasis was the most
common histologic tumor type accounting for 23.21%, followed by
meningioma in 12.5% of cases, and ependymoma and astrocytoma
each accounted for 7.14%. Further histologic types are as shown in
Table 3. Astrocytoma was the most common tumor type in
patients <30 years old accounting for 20%, whereas
hemangioblastoma and lipoma accounted for 15% and 10%,
respectively, in this population. The prostate was the most
common source of metastasis in this population (38.46%).

Information on postoperative status was available in 40 pa-
tients. Neurologic status improved in 45% (18 of 40) of patients
postoperatively. Neurologic status improved by 2 or more Frankel
grades in 12 (66.66%) patients, and it improved by a single Frankel
grade in 6 (33.33%) patients. Of 40 patients whose preoperative
and postoperative Frankel grades were available, 14 (35%) had
Frankel A. Of these patients, 6 (42.86%) improved, all by 2 or
more Frankel grades. Of 6 patients, 5 (83.33%) improved from
Frankel A to Frankel D; 1 patient (16.66%) improved from Frankel
A to Frankel C. Table 4 summarizes the postoperative outcome.
The mortality rate was 10.52% in this series. None of the deaths
occurred within 30 days of surgery. Only 48.48% of the patients
were followed for >6 months. Illustrative images of some of the
patients in the series are shown in Figures 2—4.

Table 2. Extent of Surgical Resection

Extent of Resection Frequency Percentage
Gross total resection 29 50.88
Subtotal resection 14 24.56
Open tumor biopsy 2 151
FNAC 3 5.26
Extent of resection not otherwise stated 9 15.79
Total 57 100
FNAC, fine-needle aspiration cytology.
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Table 3. Histologic Diagnoses ‘

Histology Frequency Percentage
Metastasis 13 2321

Prostate 5

Breast 2

Mesothelioma 1

Basal squamous cell carcinoma 1

Metastatic carcinoma 2

Metastatic adenocarcinoma 2
Cavernous hemangioma 1 1.79
Multiple myeloma 2 357
Plasmacytoma 2 3.57
Meningioma 7 12.50
Ependymoma 4 7.14
Astrocytoma 4 7.14
Hemangioma 4 7.14
Lipoma 2 3.57
Schwannoma 1 1.79
Neurofibroma 1 1.79
Ganglioneuroma 1 1.79
Others 14 25.00
Total 56 100.0

DISCUSSION

We evaluated 59 Nigerian patients with spinal tumors who un-
derwent surgical intervention. There were 28 men and 31 women
(male-to-female ratio 1:1.1) in this study; this is in contrast to male
preponderance reported by some other authors (2, 3, 10, 11, 13, 17).
The age range was 9—83 years with a mean age of 43.49 years +
19.72. Bhatti et al. (3) reported a mean age of 37.72 years £ 8.94 in
their series. There was a bimodal age distribution in this series
with peaks at 10—29 and 40—69 years. Avramov et al. (2)
reported peak incidence at 41—60 years, whereas in the series by
Moein et al. (13), the peak age incidence was 20—44 years. In the
present study, 64.4% of the patients were >30 years old. The age
group o—19 years accounted for 15.25% of patients in our review.
This is similar to 16% reported by Moein et al. (13).

Table 4. Postoperative Status of Patients at Last Clinic

Attendance

Outcome Number Percentage
Neurologically the same 21 52.5
Improved 18 45.0
Deteriorated 1 28
Total 40 100

Figure 2. Computed tomography myelography image
showing left extradural schwannoma at the level the
atlas. The patient underwent hemiresection of the
posterior arch of the atlas and gross total excision of
the lesion.

Most of our patients (97.73%) had motor deficit at presentation.
Avramov et al. (2) reported motor deficit in 81.97% of patients at
presentation, whereas Bhatti et al. (3) reported motor deficit in
66%.The high percentage of motor deficit at presentation in our
patients may be due to late presentation of our patients. More
than half (58.06%) of our patients presented with a duration of
symptoms of at least 6 months, with the symptom duration >12
months in 35.48%. This was in contrast to symptom duration of
2—6 weeks widely reported by other authors (2). In the series by
Bhatti et al. (3), the mean duration was 6.8 months. Ignorance
and poor access to health care services may be responsible for
the late presentation and severe deficits at presentation in our
patients. The functional grading was Frankel A—C in 80.96%
with 38.10% being Frankel A. In the series by Maratos et al.
(11), 72% of patients were Frankel D; in the study by Bhatti
et al. (3), 33% were Frankel B.

The thoracic region was the most commonly affected spinal re-
gion accounting for 65.45% of cases. Similar findings have been
widely reported in the literature (2, 7, 8, 10, 14). The thoracic spine
is the longest region of the spine, which, at least partly, explains
this finding. More than half (58%) of the tumors were extradural in
location. This finding was in agreement with the study by Odeku
et al. (15) and reports from other parts of the world (2, 7, 9). Gross
total tumor excision was achieved in 50.88% of patient, and 24.56%
of the patients had subtotal resection. Bhatti et al. (3) were able to
achieve gross total tumor resection in 72% of their patients. The
goal of surgery in subtotal resection is to obtain tissue for
definitive diagnosis, decompress the spinal cord as safely as
possible, and stabilize the spine in the event of established or
imminent instability. Further surgery—for example, an anterior
approach with further tumor resection or adjuvant therapy in the
form of chemotherapy or radiotherapy—may be considered after
the histologic diagnosis is established. Many patients in this
category often have locally infiltrative lesions.
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of T2 with a solid tumor at the level of C4.

Figure 3. Preoperative magnetic resonance imaging showing syringomyelia extending from the atlas to the upper part

One indication for surgery in the management of spinal tumors
may be the need for stabilization of the spine (2, 5, 6, 8, 9, 14).
Also, the surgical treatment of spinal tumors may lead to spinal
instability requiring stabilization (12). Spinal stabilization was
performed in 17.86% of our patients, with spinous process
wiring and vertical strut as described by Adeolu et al. (1) being
the most common method of stabilization accounting for 80%
of patients in this category. Stabilization with pedicle screws
and rods was done in 1 patient.

Metastasis was the most common histologic tumor type in this
study accounting for 23.21%.This same observation was widely

Figure 4. Postoperative magnetic resonance imaging of
the patient in Figure 3 showing residual syringomyelia and
absence of the tumor. The patient underwent C3—C5
laminectomy and gross total resection of the tumor.

reported in other studies (2, 7, 19). Meningioma accounted for
12.50%, and ependymoma, astrocytoma, and hemangioma each
accounted for 7.14%. In patients <30 years old, astrocytoma was
the most common histologic tumor type accounting for 20% of
cases, followed by hemangioma (15%) and lipoma (10%). In
contrast to the report by Odeku et al. (15), Burkitt lymphoma was
absent in this series, whereas the occurrence of glioma was
frequent. As reported by others (s, 7, 8, 10, 14), the prostate and
breast accounted for a significant percentage of metastasis in our
study, 38.46% and 15.39%, respectively, in this subgroup of pa-
tients. In another 38.46%, the source of metastasis was uncertain.

Postoperatively, 52.5% of the patients remained neurologically
the same, 45% improved neurologically, and 2.5% deteriorated. In
the series by Maratos et al. (11), 65% of the patients remained the
same. Avramov et al. (2) reported neurologic improvement in
45.08%; 43.44% remained the same, and 4.10% deteriorated.
Bhatti et al. (3) reported 53%, 27%, and 16% for the same
indices. Mortality rate in this study was 10.52%. The mean
duration from surgery to death was 15.75 months + 21.61. This
compares to 13% reported by Bilsky et al. (4) and 7.3% reported
by Avramov et al. (2).

CONCLUSIONS

A large percentage of our patients presented late in the course of
the disease with most having motor deficit at presentation. The
tumors were mostly in the thoracic region with more than half
extradural in location. Gross total tumor excision was performed
in 50.88% of the patients, and 17.86% had spinal stabilization.
Metastasis was the most common histologic tumor type. The
outcome was satisfactory in most cases with 97.5% improving
neurologically or remaining neurologically the same. This study
emphasizes the need for awareness of these lesions by health care
workers and patients in sub-Saharan Africa because there may be
more to back pain than “spondylosis.”

WORLD NEUROSURGERY 84 [4]: 1090-1094, OcrtoBer 2015

www.WORLDNEUROSURGERY.ORG 1093


http://www.WORLDNEUROSURGERY.org

AUGUSTINE A. ADEOLU ET AL.

ORIGINAL ARTICLE

SURGICAL MANAGEMENT OF SPINAL TUMORS IN NIGERIAN PATIENTS

REFERENCES

I.

. Avramov T,

. Bhatti SN,

Adeolu AA, Komolafe EO, Kolawole OA: The
technique of using rigid vertical strut and spinal
process wire for posterior spinal stabilization.
J Spinal Disord Tech 24:406-408, 2011.

Kyuchukov G, Kiryakov I,
Obreshkov N, Handjiev D, Nedelko R: Results of
spinal tumours surgery. Journal of IMAB Annual
Proceeding (Scientific Papers) book 1:84-88, 2009.

Khan SA, Raja RA, Shah R,
Aurangzeb A, Khan AA, Alvi N, Pasha MT:
Outcome of intramedullary spinal cord tumours:
experience with 18 patients operated at Ayub
Teaching Hospital, Abbottabad. J Ayub Med Coll
Abbottabad 22:15-17, 2010.

. Bilsky MH, Lis E, Raizer J, Lee H, Boland P: The

diagnosis and treatment of metastatic spinal tu-
mors. Oncologist 4:459-469, 1999.

. Byrne TN: Spinal cord compression from extra-

dural metastases. N Engl ] Med 327:614-619, 1992.

. Dunning EC, Butler JS, Morris S: Complications

in the management of metastatic spinal disease.
World J Orthop 3:114-121, 2012.

. Garrido P, Laher-Mooncey S, Murphree NL,

Jonker N, Levy LF, Makarawo S: Neoplasms
involving the spinal cord in Zimbabweans: an
analysis of 262 cases. Cent Afr ] Med 40:201-204,
1994.

10.

II.

12.

13.

14.

15.

. Klimo P Jr, Schmidt MH: Surgical management of

spinal metastases. Oncologist 9:188-196, 2004.

. Laufer I, Sciubba DM, Madera M, Bydon A,

Witham TJ, Gokaslan ZL, Wolinsky J-P: Surgical
management of metastatic spinal tumors. Cancer
Control 19:122-128, 2012.

Lohani B, Sharma MR: Patterns of spinal tumors
in Nepal: A clinico-radiological study. Nepal J
Neurosci 1:113-119, 2004.

Maratos EC, Trivedi R, Seeley H, Richards H,
Laing RJ: Quantifying functional outcome in spi-
nal tumour. ] Bone Joint Surg Br g1 (Suppl 111):488,
2009.

Matsumoto Y, Harimaya K, Doi T, Maeda T,
Iwamoto Y: Outcome of osteoplastic laminotomy
for excision of spinal cord tumours. J Orthop Surg
(Hong Kong) 17:275-279, 2009.

Moein P, Behnamfar O, Khalighinejad N,
Farajzadegan Z, Fard SA, Razavi M, Mahzouni P:
A 12-year epidemiologic study on primary spinal
cord tumors in Isfahan, Iran. J] Res Med Sci 18:
17-21, 2013.

Muir JC: Management of spinal tumors. J Spinal
Research Foundation 6:25-29, 2011.

Odeku EL, Adeloye A, Williams AO,
Osuntokun BO: Tumours within the spinal col-
umn. Afr ] Med Med Sci 5:23-25, 1976.

16.

17.

18.

19.

20.

Rogers WA: Treatment of fracture-dislocation of
the cervical spine. J Bone Joint Surg Am 24:
245-248, 1942.

Ruberti RF: Intraspinal tumour in the eastern
African. Afr J Neurol Sci 13 1994. Available at:
http://ajns.paans.org/article.php3?id_article=196.

Spinazze S, Caraceni A, Schrijvers D: Epidural
spinal cord compression. Crit Rev Oncol Hematol

56:397-400, 2005.

Titsworth WL, Pincus DW: Primary pediatric spi-
nal column tumors. J Spinal Res Found 6:30-49,
2011,

Van Goethem JW, van den Hauwe L, Ozsarlak O,
De Schepper AM, Parizel PM: Spinal tumours. Eur
J Radiol 50:159-176, 2004.

Conflict of interest statement: The authors declare that the
article content was composed in the absence of any
commercial or financial relationship that could be construed
as a potential conflict of interest.

Received 17 December 2014, accepted 26 May 2015
Citation: World Neurosurg. (2015) 84, 4:1090-1094.
http://dx.doi.org/10.1016/j.wneu.2015.05.081

Journal homepage: www.WORLDNEUROSURGERY.org
Available online: www.sciencedirect.com

1878-8750/% - see front matter © 2015 Elsevier Inc.
All rights reserved.

Contact the Editorial Office

Edward C. Benzel, M.D.
Chairman, Department of Neurosurgery, Cleveland Clinic
WORLD NEUROSURGERY Editor-in-Chief
9500 Euclid Avenue / S-40

Cleveland, OH 44195

Tel: 216-444-7381 Fax: 216-636-5101
E-mail: MOOREC2@ccf.org

Website: www.WORLDNEUROSURGERY.org

1094

WWW.SCIENCEDIRECT.comM

WORLD NEUROSURGERY, HTTP://DX.DOI.ORG/10.1016/4.WNEU.2015.05.081


http://refhub.elsevier.com/S1878-8750(15)00753-6/sref1
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref1
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref1
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref1
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref2
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref2
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref2
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref2
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref3
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref3
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref3
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref3
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref3
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref3
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref4
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref4
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref4
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref5
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref5
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref6
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref6
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref6
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref7
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref7
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref7
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref7
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref7
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref8
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref8
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref9
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref9
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref9
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref9
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref10
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref10
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref10
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref11
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref11
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref11
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref11
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref12
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref12
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref12
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref12
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref13
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref13
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref13
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref13
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref13
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref14
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref14
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref15
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref15
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref15
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref16
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref16
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref16
http://ajns.paans.org/article.php3?id_article=196
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref18
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref18
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref18
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref19
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref19
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref19
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref20
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref20
http://refhub.elsevier.com/S1878-8750(15)00753-6/sref20
http://dx.doi.org/10.1016/j.wneu.2015.05.081
http://www.WORLDNEUROSURGERY.org
www.sciencedirect.com/science/journal/18788750
www.sciencedirect.com/science/journal/18788750
http://dx.doi.org/10.1016/j.wneu.2015.05.081

	Features and Outcome of Surgical Management of Spinal Tumors in a Cohort of Nigerian Patients
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	References


