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ABSTRACT

Background: The ability to perform a consistently effective spinal biopsy that yields adequate specimen to
make a diagnosis, without incurring complications, is an essential skill required by a spinal surgeon.
Objective: To provide an institutional review of the spinal biopsy results, collected over a 7-year period, in 126
patients.

Methods: We performed a retrospective review of the laboratory results of 126 patients who had spinal biopsies
performed at our institution over a 7-year period. The data collected and analyzed in this study included age,
gender, type of biopsy performed, microbiology results, and histology results.

Results: Of the 126 spinal biopsies performed, 55/126 (44%) were performed for neoplastic disease, and 71/126
(56%) were performed for tuberculosis. High statistical significance was demonstrated between subject age
and neoplastic/tuberculous diagnosis (p<0.001). In this study, 106/126 (84%) subjects had open biopsies and
20/126 (16%) subjects had percutaneous core needle biopsies. In our tuberculosis group we report that in
50/71 (70%) subjects the Zeels' Nielsen (ZN) stain was negative and in 40/71 (56%) subjects the tuberculosis
culture result was negative. Hence in approximately 50% of our 71 tuberculosis cases the diagnosis was made
by histopathological diagnosis where in 34/71 (48%) subjects tuberculosis was confirmed by the presence of
caseating granulomas,andin 37/71 (52%) subjects tuberculosis was suggested by granulomatous inflammation
without caseation being present.

Conclusion: While an adequate spinal biopsy more reliably provides a useful histology result in neoplastic
disease, in spinal tuberculosis thereis only an approximately 50% yield on Zeels Nielsen staining and tuberculosis
culture. Our study confirms the importance of the indirect histopathological evidence of tuberculosis, which

we found to often be all that was available to make the diagnosis.
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INTRODUCTION

Performing spinal biopsies for microbiological and
histological assessment to direct patient management
is a fundamental procedure regularly performed by the
spine unit at Dr. George Mukhari Academic Hospital
in Pretoria, South Africa. In fact, from the 1% January
2012 to 31** December 2018, the unit performed 127
spinal biopsies, the results of which can largely be
divided into neoplastic and tuberculous groups. While
essential in the diagnosis of extramedullary neoplastic
disease, a South African study labelled spinal biopsy
as “mandatory” in spinal tuberculosis, not only
to confirm a suspected radiological diagnosis, but
importantly to establish sensitivity to anti-tubercular
medication (1). Another more recent South African
study confirmed core needle biopsy as a fundamental
intervention to confirm suspected spinal tuberculosis
and determine drug sensitivity in patients that do not
require open surgery (2).

MATERIALS AND METHODS

A retrospective review of all spinal biopsy laboratory
results, performed by the Spine unit at Dr. George

Mukhari Academic Hospital, in Pretoria, South
Africa, from 1% January 2012 to 31% December
2018 was performed. Data collected and analyzed
in this study included subject age, gender, suspected
diagnosis, whether an open or percutaneous biopsy
was performed, microbiology results, and histology
results. These results were divided into neoplastic
and tuberculous groups and were compared using
inferential statistics to look for significant differences.
All statistical procedures were done on SAS (SAS
Institute Inc, NC, USA), Release 9.4 or higher, running
under Microsoft Windows on a personal computer.

RESULTS

A total of 126 spinal biopsies were performed
over the study period, of which 55/126 (44%) were
performed for neoplastic disease, and 71/126 (56%)
were performed for tuberculosis. Considering age
distribution in the neoplastic group the mean age
was 54.1 (£14.5) years while the mean age in the
tuberculous group was 40.5 (+16.8) years. The age
difference between the two groups demonstrated high
statistical significance (p<0.001). Considering gender
in the neoplastic group there were 28/55 (51%) females

54

EAOJ; Vol. 14: No. 2, September 2020



East African Orthopaedic Journal

and 27/55 (49%) males, and in the tuberculous group
there was 27/71 (38%) females and 44/71 (62%)
males. While a clinical trend was demonstrated in
the tuberculous group towards increased males being
afflicted this was not statistically significant (p=0.15).
In terms of biopsy type 106/126 (84%) were performed
as open biopsies and 20/126 (16%) were percutaneous
core needle biopsies.

Considering the microbiological results in
the tuberculous group, in 50/71 (70%) subjects the
Zeels’ Nielsen (ZN) stain was negative and in 21/71
(30%) subjects this was positive for mycobacterium
tuberculosis. Considering the culture results in the
tuberculous group, in 31/71 (44%) this was positive and
in 40/71 (56%) the culture was negative. Considering
the histology results in the tuberculous group of 71
subjects, in 34/71 (48%) subjects, tuberculosis was
confirmed by the presence of caseating granulomas,
and in 37/71 (52%) subjects, tuberculosis was
suggested by granulomatous inflammation without
caseation being present.

Considering the histology results in the neoplastic
group, the most common cancers were metastatic
lung adenocarcinoma in 12/55 (22%) subjects,
metastatic breast carcinoma in 10/55 (18%) subjects,
metastatic prostatic carcinoma in 8/55 (15%) subjects,
metastatic squamous cell carcinoma in 5/55 (9%)
subjects, B-cell lymphoma in 4/55 (7%) subjects,
and multiple myeloma in 4/55 (7%) subjects, and the
remainder was comprised of a miscellaneous group of
neoplastic diagnoses in 7/55 (13%) subjects, and was
inconclusive in 5/55 (9%) subjects.

DISCUSSION

In this study the mean age of subjects who underwent
spinal biopsy for neoplastic disease was 54.1 £14.5
years, and the mean age of subjects who underwent
spinal biopsy for tuberculous was 40.5 + 16.8
years. High significance was demonstrated between
subject age and whether they had a neoplastic or
tuberculous diagnosis (p<0.001). The findings of
this study is similar, to that reported by the American
Cancer Society’s Department of Epidemiology and
Surveillance Research, that noted spinal metastases are
commonly diagnosed in adults between the age of 55
and 60 years (3). Regarding the mean age of subjects
with spinal tuberculosis another South African study
that considered 125 patients, noted the mean age of
their subjects to be 27 years (4), which is younger than
the mean age of the subjects with spinal tuberculosis
in our study.

This study showed that 106/126 (84%) of our
biopsies were performed open (Figure 1), and 20/126
(16%) were percutaneous core needle Dbiopsies
(Figure 2).

Figure 1
Hllustrative intra-operative photograph of one of our
cases where we used a tubular retractor to perform
an open spinal biopsy

Figure 2
Hllustrative intra-operative photograph of one of
our cases where we used a Tuohy needle to perform
a percutaneous core needle spinal biopsy under
fluoroscopic guidance
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Regarding open biopsies performed to address
spinal lesions, several studies report a significant risk
of complications (5,6). Percutaneous needle biopsies
are regarded as safer, cheaper, incur less blood loss,
and can even be done as an out-patient procedure (7).
Several studies report that CT guided percutaneous
needle biopsies for spinal lesions improves accuracy
and reduces complications and has therefore become
the technique of choice (8-10). Other studies report
that while percutaneous spinal biopsy is generally safe,
when complications do occur, they can be devastating.
Complications reported include pneumothorax (11),
paravertebral haematomas (12), and paraplegia (13).
The reason for approximately 80% of our biopsies
having been performed open is explained firstly by the
fact that we routinely perform all our spinal biopsies in
the operating room where CT facilities are notavailable.
We perceive there to be unacceptably substantial risk
of complications when performing a percutaneous
needle biopsy using only C-arm fluoroscopy and
hence, albeit incurring a longer operating time with
more blood loss, we have found open biopsy to be a
safer alternative. Our practice is supported by a meta-
analysis that considered 25 studies and reported a
complication rate, for percutaneous needle biopsy of
spinal lesions under fluoroscopic guidance, of 5.3%
(14). The second reason explaining why approximately
80% of our spinal biopsies were performed open is
that in approximately 60% of our subjects the biopsies
were performed for spinal tuberculosis. In our spinal
tuberculosis cases the spinal biopsy commonly
formed part of a combined mini-costotransversectomy
procedure to drain a paravertebral tubercular abscess,
as well as obtain a biopsy specimen, and as such the
biopsy was recorded as an open procedure (Figure 3).

Figure 3
lllustrative intra-operative photograph showing
the typical caseous material of tuberculosis.
In this illustrative case we performed a mini-
costotransversectomy to simultaneously perform
an open biopsy as well as drain a paravertebral
tuberculous collection

Considering the microbiological results, in our
tuberculous group of subjects, the tuberculosis culture
was positive in 31/71 (44%) subjects. This yield of our
institutional microbiological culture results is lower,
but comparable, to that put forward in another study
where the tuberculosis culture result was positive in
52% of subjects (1). Other studies report the positive
yield from culture of biopsy material in spinal
tuberculosis to be between 11 and 53% (15,16).

Considering the tuberculosis group of 71
subjects, in our study histological caseating
granulomas were diagnosed in 34/71 (48%) subjects.
This is lower than the incidence of caseating
granulomas found in another study where the
reported incidence was 59% (1). Our result is also
lower than the 71-97% histopathological accuracy
in the diagnosis of osteo-articular tuberculosis as
put forward in another study (17).

CONCLUSION

Performing an effective spinal biopsy is the first pillar
in the accurate diagnosis of suspected spinal pathology.
The other two pillars are firstly your institutional
microbiological and secondly your institutional
histopathological services. Our series demonstrated
the importance that these two services play in
the process and highlighted several areas. Newer
technologies such as PCR amplification currently in
use at our institution were intentionally excluded from
the study results as they were implemented after the
data collection began and as such would confound
the results. Their importance cannot be understated
and in fact the low yield of our ZN, culture, and
histological diagnostic methods are the exact evidence
underpinning their later implementation.
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