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ABSTRACT

Neoplasms of the spine can be primary or secondary (metastatic), they are relatively rare and occur in individuals of all
ages. Their clinical manifestations include back pain, motor/sensory deficits and loss of sphincter function. These
tumours can affect every region of the spine and can be intradural or extradural. This study analysed the age, sex, clinical
presentation, anatomic distribution and histopathological pattern of neoplasms of the spine diagnosed histologically at
the Jos University Teaching Hospital between the 1st of January 2012 and 31st December 2022. This retrospective
observational studywas carried out in Jos, Plateau state, North-central Nigeria. The study utilised patient hard copy
case-files, electronic histopathology result records, electronic cancer registry entries and histopathology glass slides.
The data obtained was analysed using Epi-info 7 (version 3.5.4) and Microsoft-Excel and presented in tables and
figures. Approximately 2.4 cases of neoplasms of the spine were diagnosed per year over the 11 years of our review.
Primary neoplasms were 61.5%(16) of cases and secondary neoplasms 38.5%(10). Patient ages ranged from 10 to 72
years (mean age of 42.3+16 years). There were 17 males and 9 females (M:F= 1.8:1). The commonest presenting
symptoms were motor deficit (84.6%, 22) and back pain (76.9%, 20). The thoracic spine (57.7%, 15) was the
commonest spinal region affected and the extradural location 53.8%(14) of cases the most frequent. In conclusion, the
age and sex distribution, clinical presentation, anatomical localisation and histopathological pattern of neoplasms of the
spine seen in our study is fairly consistent with published literature. We recommend improved neurosurgical and

histopathological assessment and characterisation of secondary neoplasms of the spine.
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INTRODUCTION

Tumours of the spine can be primary or
secondary (metastatic), primary tumours arise
from the spinal cord and its surrounding appendages
while secondary tumours spread from a primary site
either directly to or via blood/lymphatic channels to
affect the spine.'Neoplasms of the spine affect
individuals of all ages, with secondary tumours

occurring in older patients in comparison to primary
tumours. The higher incidence of malignancies in
older individuals is largely responsible for this
pattern of age distribution.’Metastatic tumours of the
spine generally show a male predominance with
prostate and lung cancer contributing significantly
to this picture.”*The sex distribution of
primarytumours varies from place to place, a female
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predominance is often observed in western studies
and a male predominance in Asian studies.’A male
predominance of all neoplasms of the spine (primary
and secondary)and a slight female predominance for
primary tumours was documented in Nigeria by
Chikani etal.’

Clinical features of neoplasms of the spinecan be
non-specific, with those pointing to spinal disease
arising from compression of the cord or surrounding
structures. The most common symptom/signs
encountered in these patients are pain, motor deficit,
sensory deficit and loss of sphincter function."*”’
Other clinical features such as weight loss which do
not necessarily indicate a disease of the spine may
point to the nature of the underlying pathology.

A vast majority of neoplasms of the spine are
secondary, it is the commonest site of
musculoskeletal metastasis due to its rich venous and
lymphatic interconnections.’An estimated 40% of
all patients who have malignancies develop spinal
metastasis in the course of their disease.' The
secondary tumours that affect the spine frequently
arise from the prostate, breast, lung, intestine,
kidney, and thyroid.”Common primary tumours that
arise from the spinal cord substance and its
appendages include gliomas, meningiomas, and

7,9,13,14
nerve sheath tumours.

Regardless of its nature, tumours of the spine can
affect all regions from the cervical down to the
sacrococcygeal level. The thoracic spine is most
commonly affected.”’Tumours of the spine can be
situated in the intradural or extradural location but
can traverse both spaces. The intradural tumours can
be intramedullary (affecting the substance of the
cord) or extramedullary. A majority of metastatic
tumours to the spine are extradural (95%) while two-
thirds of all primary tumours of the spine are
intradural-extramedullary (only 10% of primary
tumours are intramedullary)."”

There is no previous study on the characterisation of
histologically diagnosed neoplasms of the spine in
our institution. Literature search reveals that only
few of such studies have been carried out in Nigeria
with none identified for North-central Nigeria. This
study aims to document the age and sex distribution,

presenting clinical features, anatomic distribution
and histomorphological pattern of neoplasms of the
spine diagnosed histologically at the Jos University
Teaching Hospital (JUTH).

MATERIALSAND METHODS

This is a retrospective observational study that
reviewed all neoplasmsof the spine diagnosed at the
Department of Anatomic Pathology and Forensic
medicine of the Jos University Teaching Hospital
(JUTH) between the 1st January 2012 to 31st
December 2022. JUTH is a tertiary health Institution
and a referral center located in Plateau state,North-
central Nigeria. Materials consisted of patient hard
copy case files, electronic histopathology result
records, electronic cancer registry entries,
histopathology glass slides and formalin fixed
paraffin embedded tissue blocks. The patient age,
sex, presenting clinical features and anatomic
location of tumour in the spine were recorded for all
casesusing the aforementioned materials. Archived
glass slides and freshly made slides from tissue
blocks in cases of missing or poor-quality slides
were used for re-evaluation of histopathology
diagnosis. The glass slides of all cases of neoplasms
of the spine were reviewed by the authors of this
research to confirm and record the diagnosis.The
data obtained was analysed using Epi-info 7 (version
3.5.4)and Microsoft-Excel. Results were presented
in tables and charts.

RESULTS

The records of 27 cases of neoplasms of the spine
were reviewed, 26 met the inclusion criteria and 1
case was excluded for incomplete information.
Approximately 2.4 cases of neoplasms of the spine
were diagnosed per year over the 11 years of our
review. The Patient ages ranged from 10 to 72 years
with a mean age of 42.3+16 years and peak of
occurrence in the fourth decade (tables 1). There
were 17 males and 9 females with a male to female
ratio of 1.8:1.(table 2). Twenty two (84.6%) out of
the 26 patients presented with motor deficit while 20
(76.9%) presented with back pain (figure 1). The
thoracic spine (57.7%) was the commonest spinal
region affected (figure 2) and the commonest
location in relation to the dura of the spine was
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extradural (53.8%,14) (figure 3) Sixteen cases
(61.5%) were primary and 10(38.5%) secondary
(table 2). The commonest primary tumour was
meningioma which accounted for 31.2%(5) of
primary tumours (table 2). The prostate which
accounted for 30% of cases (3 out of 10)was the
commonest secondary source of tumour spread to the
spine (figure 4)

Clinical features
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Table 1. showing age and gender distribution of patients with neoplasmsof the spine
S/No Age Interval (years) Male (%) Female (%) Frequency (%)

Frequency of clinical symptom/si

Back pain IMotordeficit  sensory deficit sphincter
dysfunction
1 0-10 1 (3.8) 0 1(3.8)
Clinical symptom/sign
2 11 -20 1 (3.8) 0 1(3.8) Figure 1. Chart showing distribution of Clinical features
3 21 -30 1 (3.8) 2 (1.7 3 (11.5.) i Jine affected
4 31 -40 6 (23.1) 3 (11.5) 9(34.6) E
5 41 -50 4 (154 2 (1.7 6(23.1) t 2 " o
> ‘ 1 1. [aaad '1: el el il - . E .
6 51 -60 0 1 (3.8) 1(3.8) £
7 >60 4 (15.4) 1 3.8) 5(19.2) AT s
W Cervi B Thorach T T W Sacr
Total 17 (65.4) 9 (34.6) 26 (100 Figure 2. Chart showing the regions of the spine affected

Table 2. Table showing histopathological diagnosis and sex distribution of neoplasms of the spine

Sex
S/N Histological diagnosis Male (%) Female (%) Frequency (%)
1 Metastasis (Secondary tumours) 6 (23.1) 4 (15.4) 10 (38.5)
Primary tumours
2 Meningioma (WHO grade I) 2(7.7) 3 (11.5) 5(19.2)
3 Diffuse fibrillary astrocytoma (WHO grade IT) 2(7.7) 0 2(7.7)
4 Ependymoma (Tanycytic variant, WHO graje I 2 (7.7) 0 2(7.7)
5 Plasmacytoma 1(3.8) 0 1(3.8)
6 Histiocytosis X 1(3.8) 0 1(3.8)
7 Neurofibroma 1(3.8) 0 1(3.8)
8 Schwannoma 1(3.8) 0 1(3.8)
9 Haemangioblastoma 0 1(3.8) 1(3.8)
10 Paraganglioma 1(3.8) 0 1(3.8)
11 Osteoclastoma 0 1(3.8) 1(3.8)
Total 17 (65.4) 9 (34.6) 26 (100)
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Figure 3. Chart showing the anatomic localisation of neoplasms of the spine in relation to the Dura
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Figure 4. Pie chart showing the primary sources of secondary neoplasms of the spine

DISCUSSION

Neoplasms of'the spine are infrequently diagnosed in
our institution, approximately 2.4 cases were seen
per year over the 11 years of our review. They
occurred in patients between the ages of 10 to 72
years (mean age 42.3+£16 years )with a peak of
occurrence in the fourth decade (table 1).The mean
ages of primary and secondary tumours were
34.1£10 and 55.4+15years respectively. The mean
age of those with secondary tumours was two
decades older. This closely mimics the report by
Chikani et al, in South-eastern Nigeria whereby
patients who had secondary spinal neoplasms were
older by one decade.“The higher mean age of
secondary neoplasms are attributable to the
increased incidence of malignancies such as prostate
and breast cancer in older patients. These are the

commonest causes of spinal metastasis in our study
and others studies alike.”

Our study revealed a male predominance with amale
to female ratio of 1.8:1, this male predominance was
even greater when only primary spinal neoplasms
are considered (M:F=2.2:1) (Table 2). This
correlates with the findings of Chikani ef alin
South-eastern Nigeria (M:F=1.8:1) and Arora et
al,in India (M:F=2.5:1) who both documented a
male predominance.*"This however contrasts with
the report by Adeolu et al, (South-Western
Nigeria)who documented a slight female
predominance(M:F=1:1.1)."

The non-specificity of the symptoms and signs of
spinal neoplasms can often lead to
misdiagnosis.”""The commonest clinical features
are pain and motor/sensory dysfunction.”"Back
pain, neck pain and radicular pain are the forms of
pain frequently seen.”’Numbness, loss of
proprioception, limb weakness, limb paralysis, and
loss of bowel/bladder control are the forms of
sensory and motor dysfunction encountered.”>"”* A
majority of our patients presented with motor deficit
(84.6%)and back pain (76.9%), with fewer patients
presenting with urinary incontinence (11.5%) and
sensory deficits (7.7%) (figure 1). The pattern of
clinical presentation seen in our study is consistent
with the report of other authors.”"**'

In an ideal setting where most tumours of the spine
are assessed and characterized, greater than 90% are
secondary.’Our study revealed a predominance of
primary tumours (61.5%) over secondary tumours
(38.5%) (table 2). The predominance of primary
tumours over secondary tumours in our study is
attributable to the fact that, in a resource poor setting
like ours, a large number of our patients who have
secondary spinal neoplasms neither have surgery or
biopsy for histology. Generally only about 10% of
secondary tumours of the spine are amenable to
surgery.'A majority of surgical interventions are for
palliation to relieve associated neurological deficit,
intractable pain or to correct instability of the
spine.”*

The thoracic spine was the most commonly affected
region of the spine accounting for 57.7% of cases
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followed by the cervical spine (23.1%) (figure 2).
This is in keeping with reports of other authors in
Nigeria and elsewhere.”""'**'The predilection of the
thoracic spine to common lesions such as metastasis
and meningioma contributes a large part to this
finding in our study and other studies alike.*"Fifty
three percent (53.8%) of all cases in our study were
extradural, the next most common location being
intradural-extramedullary (26.9%). The
intramedullary tumours were the least common at
19.2% (figure 3). A majority (9 out of 14) of the
extradural tumours in our study were
metastatic.Most metastatic tumours are extradural
(95% of cases) which includes both purely epidural
tumours and tumours of vertebral bodies extending
into the epidural space.***A majority of meningiomas
and all cases of peripheral nerve sheath tumour were
intradural-extramedullary. The intramedullary
tumours consisted of all cases of glioma and a case of
hemangioblastoma (figure 3). The anatomical
distribution of the histological entities diagnosed in
our study is consistent with reports by other authors
inboth Nigerian and international studies.*”"**

Primary spinal cord neoplasms are histologically
similar to their intracranial counterpart, but they are
ten times less common and a majority are benign""**"
“'This is reflected in our study whereby 93.7% of
primary neoplasms were benign. The commonest
primary neoplasms of the spine were meningioma,
gliomas (astrocytoma/ependymoma) and nerve
sheath tumours.

Our five cases of spinal meningioma accounted for
19.2% all spinal neoplasms and 31.2% of primary
(non-metastatic) tumours, all cases were WHO grade
I tumours. This is in keeping with published
literature which shows that spinal meningiomas
account for between 15-46% of primary neoplasms
of the spine and a majority are WHO grade I

14,28-30
tumours.

All except one of our spinal
meningiomas occurred in the 4" decade (mean age of
38.6+6 years), which is significantly younger than
the peak of diagnosis in the 6" and 8" decades seen
worldwide.*” This is most likely attributable to our
younger population. Neurofibromatosis 2 (NF2) is
associated with an increased risk of and occurrence

28,29

of spinal meningiomas in young people.”~ None of

our patients were tested for NF2. Our study showed a
slight female gender bias of meningioma
(M:F=1:1.5) (table 2), which correlates with a
female gender predominance of spinal meningioma
diagnosis commonly seen.”*""** Female gender and
radiation exposure are established risk factors for
meningioma.’ Three of our meningioma cases were
intradural-extramedullary and two cases extradural
(figure 3). Extradural meningiomas are rare, they
account for between 2.5-3.5% of spinal
meningiomas and are commonly mistaken for
metastatic tumours.””” The relatively high
percentage contribution of extradural meningiomas
in our study is most likely coincidental. A majority of
meningiomas (about 80%) arise in the thoracic
spine'“*“this correlates with our findings in which
four out of five cases (80%) occurred in the thoracic
region

Only two cases of peripheral nerve sheath tumours
of the spine were diagnosed during the period of our
review. A case of Neurofibroma in a 10-year-old
male and a case Schwannoma in a 23-year-old male.
Both cases were intradural-extramedullary and
localised at the cervical spine. Spinal nerve sheath
tumours are the most frequent intradural-
extramedullary primary neoplasms of the spine
ahead of meningioma in a significant number of
reports.”*“The frequency of nerve sheath tumours
is higher than meningiomas in Asian studies while
the reverse is seen in western studies, our findings
align with the latter which is also supported by the
Surveillance, Epidemiology, and End Results
(SEER) database.”**They do not show a gender
predilection and are most commonly seen in the
cervical and lumber regions."Even though most
nerve sheath tumours are intradural, about 25% are
completely extradural while 15% extend from the
intradural to extradural space.’ The peak period of
occurrence is in the 4th decade and 90% of cases are
benign.’Both of our cases were benign but however
occurred in young patients.

Gliomas are the commonest intramedullary spinal
cord tumours accounting for about 80% of cases.”
Astrocytomas and ependymomas are the most

13,19,25,35

common of these gliomas. There were 5 cases

of intramedullary spinal cord tumours diagnosed

West J Med & Biomed Sci | Vol. 5 No. 1 | 2024

For Reprint Contact: submit.wjmbs@gmail.com.ng



Pg 28

*Akpa PO, Emmanuel I, Kwaghe BV, Alfin JD, Shilong DJ, Okwudire-Ejeh IA, Silas OA, Dauda AM

during the period of our review, accounting for about
19.2% of all cases of spinal neoplasm. This is a
relatively high percentage compared to the about 5%
of primary spinal tumours documented in
literature.” Astrocytomas have a higher frequency of
occurrence in children than in adults while the
reverse is true for ependymomas™** All cases of
astrocytoma (mean age 40.5+2 years) and
ependymoma (mean age 40+7 years) occurred in
adults in our study.Ependymomas are the
commonest intramedullary spinal cord neoplasms
accounting for about 60% of the spinal glial tumours,
while astrocytomas come second.”””’Our study
however had an equal frequency of occurrence of
both. Most ependymomas are slow growing WHO
grade II tumours and spinal astrocytomas tend to be
of lower grade than those diagnosed in the
intracranial cavity (75% of cases being of grade [ and
I1).*'The grade of gliomas in our study is consistent
with these. Spinal astrocytomas have a worse
prognosis than spinal ependymomas due to their
faster growth and tendency for incomplete
resection”

As stated earlier, secondary neoplasms of the spine
arise from a wide variety of primary sites, 30% of
cases in our study were of prostatic origin while 20%
were from the breast. The Breast and prostate are
consistently the commonest primary sites of
metastatic tumours to the spine.’Six of the spinal
secondaries occurred in the thoracic region, three
cases affected the lumber region and one occurred in
the cervical spine. The tendency of metastasis to the
thoracic spine is due to its proximity to nearby
organs, its rich vascular supply and its greater
number of vertebraec compared to other spinal
regions.”’ Nine of the ten secondary spinal
neoplasms in our study were extradural and one case
intradural-extramedullary, this is also consistent
with published literature."*

CONCLUSION

The age distribution, sex distribution and presenting
clinical features of patients with spinal neoplasms in
our institution is fairly consistent with available
published literature. The anatomical distribution of
the different histopathological types of neoplasms of
the spine is also consistent. The predominance of

primary neoplasms over secondary neoplasms in our
study is a reversal of the norm but attributable to
peculiarities of practice in our environment whereby
a majority of secondary neoplasms are not biopsied
for histology.

Recommendation

It is recommended that more effort is made in the
assessment and characterisation of secondary
tumours of the spine in our environment. This effort
should entail radiological investigations in patients
with advanced malignancies to identify spinal
metastasis for possible histopathological analysis.
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