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Abstract Original Research Article

It is well known that the differential diagnosis between tumour and tuberculosis of the spine may be difficult, as the
symptoms and signs are very much alike. The aim of the study was to determine the hematological indices involved in
the diagnosis of spinal tuberclosis (TB) and spinal tumours. This was a retrospective study over a 10 year period at
National Orthopedic Hospital, Enugu Nigeria. The case notes of the patients treated for either spinal TB or spinal
tumors were retrieved and reviewed. The inclusion criteria included patients diagnosed and treated for either spinal TB
or spinal tumour in the hospital within the study period. The data collected included patient’s biodata, presenting
symptoms, duration of symptoms, hemogram, total white cell count, neutrophil count, lymphocyte count, pretreatment
ESR, posttreatment ESR among other parameters. The data were analyzed using statistical packages for social sciences
(SPSS) version 20.0. A total of 40 patients were included in the study and analysed. The mean age of the patients was
42.43 + 17.54 years. Majority (65%) of the patients are within the age bracket of 21 — 50 years. The most common
presenting compliant is low back pain (85% of the patients). The ESR value at presentation before treatment is usually
higher in patients with spinal tumour than spinal TB. The hemogram of patients with spinal tumours were statistically
significantly lower than those with spinal TB. The presence of discitis on spine MRI is significantlty associated with
spinal TB. It is concluded that patients with spinal TB have lower ESR values usually < 100mm 1* hour than patients
with spinal tumours. Patients with spinal TB usually have discitis of the affected vertebra on spine MRI. Therefore,
hematological indices and Spine MRI findings are useful in establishing diagnosis of either spinal TB or spinal
tumours.

Keywords: Hematological, indices, spinal tuberclosis, spinal tumours, diagnosis.

Copyright © 2019: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted

use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source
are credited.

TB remains a challenge to clinicians and requires a high
INTRODUCTION index of suspicion [6]. Typical radiographic pattern of
bony involvement aid in diagnosis of TB but
radiographs alone are never diagnostic [5]. It is
important to confirm diagnosis and subsequently
institute appropriate management. In the study by
lyidobi EC et al. at National Orthopedic Hospital
Enugu, they noted that about 82.5% of spinal
tuberculous  patients had elevated erythrocyte
sedimentation rate (ESR) of > 20mm 1% hr at diagnosis,
86.6% had relative lymphocytosis with lymphocyte
count of between 32-84% of total white cell count while
about 82.5 % of patients had positive mantoux test at
diagnosis [7]. In his study, Bernhard Pads reported that
it seems justified to assert that ESR 50 mm or more

It is well known that the differential diagnosis
between tumour and tuberculosis of the spine may be
difficult, as the symptoms and signs are very much alike
[1]. Tuberculosis (TB) remains the most common cause
of death from infectious disease world-wide [2]. The
World Health Organization(WHQO) estimates there were
8.8 million new cases of TB in 2003,equating to 140 per
100,000 population and annual deaths are reported to
reach 3 million [3]. Musculoskeletal tuberculosis
accounts for about 10-15% of all TB notifications in the
non-industrialized world [4]. Skeletal involvement is
usually secondary, with the primary lesion occurring in
the chest or genitourinary system [5]. Most common
site is the spine [5, 6]. The diagnosis of musculoskeletal
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contradicts the diagnosis of tuberculosis of the spine if
there is no complication or other concomitant disease
[1]. Similarly, Weng CY et al. reported that most
patients (89%) with spinal TB had elevated ESR; > 20
mm 1% hr with an average ESR value of 62 mm 1% hr
[8]. Also, Subramanian A et al. noted that ESR rarely
exceeded 55 mm 1% hr in TB of spine [9]. A history of
tuberculosis, a positive skin test and an elevated ESR
may be useful in the diagnosis of spinal TB [10, 11].
The aim of the study was to determine the
hematological indices involved in the diagnosis of
spinal TB and spinal tumours. The findings will greatly
strengthen the support of use of these indices in the
differential diagnosis of spinal TB or spinal tumours.

MATERIAL AND METHODS

This was a retrospective study over a 10 year
period (January, 2007 — December, 2016) at National
Orthopedic Hospital, Enugu Nigeria. The case notes of
the patients treated for either spinal TB or spinal tumors
were retrieved from medical records department and
reviewed. The inclusion criteria included patients
diagnosed and treated for either spinal TB or spinal
tumour in the hospital within the study period, patients
that completed their treatment in the hospital with a
follow up period of at least 12 months. The exclusion
criteria included patients diagnosed with concomitant
spinal TB and spinal tumour and patients with
incomplete relevant data. The data collected included
patient’s biodata, presenting symptoms, duration of
symptoms, presence or absence of paresis or paraplegia,
hemogram, total white cell count, neutrophil count,
lymphocyte count, pretreatment ESR, posttreatment
ESR, histology report of biopsy, special tests done
(Mantoux test, HIV test, Bence Jones protein assay,
serum protein assay, microscopy culture and
sensitivity[M/C/S]), Xrays findings, anatomic site(s) of
involvement,  treatment given, outcome and
complication(s) encountered. The data generated were
coded, entered and analyzed using electronic computer
software, statistical packages for social sciences (SPSS)
version 20.0. Descriptive statistics which includes
frequency, percent, mean and standard deviation were
used to summarize categorical and continuous
variables. Associations between categorical variables
were analyzed using chi-square and Mann Whitney U
tests. Student’s t-test was used to compare means of
continuous variables.

RESULTS

A total of 40 patients (32 had a diagnosis of
spinal TB) were included in the study and analysed. The
age range of the patients is 3 — 75 years with mean of
42.43 + 17.54 years. The spinal tumour ranges from
benign to malignant, primary to metastatic and
extradural to intradural/intramedullary lesions.

Table-1: Gender distribution of the patients

Gender | Frequency | Percent
Male 22 55.0
Female 18 45.0
Total 40 100.0

Table 1 show there is slight male preponderance with
male to female ratio 1.2: 1.

Table-2: Age distribution of the patients

Age group | Frequency | Percent
<20 3 7.5
21-30 7 17.5
31-40 9 22.5
41 -50 10 25.0
51 - 60 5 125
>60 6 15.0
Total 40 100.0

Table 2 shows that majority (65%) of the
patients are within the age bracket of 21 — 50 years

Table-3: Occupation of the patients

Occupation Frequency | Percent
Pupil/Student 6 15.0
Trading 19 47.5
Housewife 4 10.0
Artisan 2 5.0
Public/civil servant 5 12.5
Farming 3 7.5
Health worker 1 2.5
Total 40 100.0

Table 3 shows that the most commonly
affected group of people are traders.

Table-4: Distribution of presenting symptom(s) of

the patients
LBP Frequency | Percent
Present 34 85.0
Absent 6 15.0
Total 40 100.0
MASS
Present 1 2.5
Absent 39 97.5
Total 40 100.0
Back Deformity
Present 5 12.5
Absent 35 87.5
Total 40 100.0

Table 4 shows that the most common
presenting compliant is low back pain (85% of the
patients).
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Table-5: Distribution of neurological deficit Table-6: Distribution of anatomical site(s) of

Neurological deficit | Frequency | Percent involvement
Nil 9 22.5 Anatomic site Frequency | Percent
Paresis 26 65.0 Cervical 1 2.5
Paralysis 5 12.5 Thoracic 8 20.0
Total 40 100.0 Thoracolumbar junction 6 15.0
Lumbar 25 62.5
Table 5 shows that majority (65%) of the Total 40 100.0

patients had paresis of both lower limbs at presentation.
Table 6 shows that the most common anatomic
site of affectation is lumbar spine (62.5%).

Table-7: Correlation of the esr values before and after treatment with the diagnosis

Diagnosis
TB Malignancy | Mann Whitney U | P value
median | Median
Pre-treatment ESR (mm1°* hour) | 77.00 150.00 85.000 0.076
Post-treatment ESR (mm1* hour) | 14.00 36.00 90.000 0.105

Table 7 shows that the ESR wvalue at
presentation before treatment is usually higher in

patients with spinal tumour than spinal TB. Although,
this is not statistically significant (p-value = 0.076).

Table-8: Correlations of the hemogram (hb), total white blood cell counts (wbc) and differentials at presentation
with the diagnosis

Diagnosis
B Malignancy T P value
Mean + SD Mean + SD
Hb (g/dl) 11.72+1.81 10.16 + 1.64 2.332 | 0.025
Total WBC (cell/mm®) | 7290.32 + 3203.06 | 9877.78 + 5317.61 | 1.823 | 0.076
Neutrophil (%) 56.35 + 18.26 68.67 + 12.87 1.883 | 0.067
Lymphocytes (%) 40.71 £ 18.98 29.67 + 13.89 1.618 | 0.114

While the WBC and its differentials were not
satistically significant between the 2 groups.

Table 8 shows that the hemogram of patients
with spinal tumours were statistically significantly
lower than those with spinal TB (p-value = 0.025).

Table-9: Correlation of the mantoux test results with the diagnosis

Diagnosis
Mantoux | TB Malignancy | P value | OR 95% C.I for OR
n (%) n (%)
Positive | 21 (95.5) | 1(4.5) 0.012 16.800 | 1.841 —153.304
Negative | 10 (55.6) | 8 (44.4)

more likely to have spinal TB than spinal tumour (OR =
16.800 at 95% ClI).

Table 9 shows that positive Mantoux test is
significantly associated with spinal TB. Also that a
patient with positive Mantoux test is about 17 times

Table-10: Correlation of the retroviral status of the patients with the diagnosis

Diagnosis
RVS B Malignancy | P value | OR | 95% C.I for OR
n (%) n (%)
Positive | 1(100.0) | 0 (0.0) NA NA | NA
Negative | 30 (76.9) | 9 (23.1)

*NA = Not applicable

Table 10 shows that majority of the patients tested negative to retroviral screening test.
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Table-11: Correlation of the of presence of vertebral collapse on spine x rays with the diagnosis

Diagnosis

Vertebral collapse | TB Malignancy
n (%) n (%)

P value | OR 95% C.I for OR

Positive 14 (82.4) | 3 (17.6)

0.530 1.647 | 0.347 —7.807

Negative 17 (73.9) | 6 (26.1)

Table 11 shows that vertebral collapse on spine xrays is not significantly associated with either spinal TB or

spinal tumour (p-value = 0.530).

Table-12: Correlation of presence of osteoporosis of the vertebrae on spine xrays with the diagnosis

Diagnosis

Osteoporosis | TB
n (%) n (%)

Malignancy

P value | OR 95% C.I for OR

Positive 21(91.3) | 2(8.7)

0.025 7.350 | 1.287 —41.984

Negative 10 (58.8) | 7 (41.2)

Table 12 shows that presence of osteoporosis on spine xrays is significantly associated with spinal TB (p-value

= 0.025).
Table-13: Correlation of presence of discitis on spine mri with the diagnosis
Diagnosis
Discitis | TB Malignancy | P value | OR | 95% C.I for OR
n (%) n (%)
Present | 10 (100.0) | 0 (0.0) NA NA | NA
Absent | 21 (70.0) | 9 (30.0)

*NA = Not applicable

Table 13 shows that presence of discitis on spine MRI is significantlty associated with spinal TB.

Table-14: Distribution of the treatments given and their outcomes

Treatment
Anti — TB drugs | Jacket | Decompression | Referred
Outcome n (%) n(%) | n(%) n (%)
Resolution of symptoms 20 (64.5) 2 (50.0) | 1(100.0) 0 (0.0)
Improvement of symptoms 9 (29.0) 1(25.0) | 0(0.0) 1(25.0)
No improvement of symptoms | 1 (3.2) 0(0.0) | 0(0.0) 0 (0.0)
Referred 1(3.2) 1(25.0) | 0(0.0) 3 (75.0)

x°=18.787, P = 0.027

Table 14 shows that majority of the patients
had resolution or improvement of symptoms and that
use of anti-TB drugs for patients with spinal TB is
significantly associated with a good outcome (p-value =
0.027).

D1SCUSSIONS

This was a retrospective study that highlights
the hematological indices of patients diagnosed of
either TB spine or spinal tumour which is useful in
establishing diagnosis. Differentiating spinal TB from
spinal tumour may be difficult when only clinical and
radiographic findings are considered [10]. Howerver a
history of TB, positive Mantoux test and elevated ESR
may be useful in the diagnosis of spinal TB [10, 11].
The study found that there is no sex predilection in the
occurrence of either TB spine or spinal tumour. This is
similar to the finding by lyidobi EC et al. [7] that also
reported no sex predilection in spinal TB infection in

their study. The study also found that majority (65%) of
the patients were within the age bracket of 21 — 50
years with a mean age of 42.43+17.54 years. This is
also similar to the age range of 21-50 years for majority
of the patients (60%) reported by lyidobi EC et al. in
their series. However, this differs from the findings by
Weng CY et al. [8] in their study where majority (55%)
of the patients were elderly above 70 years with a mean
age of 68 years. Majority of the patients (85%) with
either spinal TB or spinal tumour presented with low
back pain as their compliant. Only 1 patient (2.5%)
diagnosed with spinal TB presented with mass at the
back. Also majority of the patients (65%) had weakness
of both lower limbs at presentation. These are similar to
the findings by other researchers [7, 8]. The most
common anatomic site of affectation for both spinal TB
and spinal tumour is the lumbar spine (62.5%). This is
similar to the finding by Weng CY et al who reported
the lumbar spine as the most common location (39%)
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for spinal spinal TB in their study [8]. The study found
a lower ESR values with a median of 77mm1* hour in
spinal TB and a higher ESR value of 150mm1* hour in
spinal tumours at presentation before treatment. The
finding is similar to those reported by Bernhard Pads
[1] and Weng CY et al. [8] in their respective studies.
However, when subjected to statistical test, it was found
not to be statistically significant (p-value = 0.076). It
was also found that the hemogram (Hb) value is
significantly lower in spinal tumours compared to
spinal TB (p-value = 0.025). However, the total WBC
and lymphocyte count were found not to be statistically
significant in either spinal TB or spinal tumour (p-value
= 0.076 and 0.114 respectively). A positive mantoux
test was found to be significantly associated with the
diagnosis of spinal TB (P-value = 0.012 at 95%
confidence interval). This is similar to the finding by
Weng CY et al. [8]. It was also found that a patient is
about 17 times more likely to have spinal TB than
spinal tumour once the mantoux test is positive ( OR=
16.800). The finding of vertebral collapse was found
not to be significantly associated with either spinal TB
or spinal tumour. However, osteoporosis of the
vertebrae on spine xrays and discitis on spine MRI were
statistically significantly associated with spinal TB but
not with spinal tumour (p-value = 0.025). Majority
(93.5%) of the patients who had spinal TB and were
treated with anti-TB drugs and application of jacket for
the stabilization of the spine had resolution or
improvement of their symptoms. The use of anti-TB
drugs in the treatment of spinal TB is significantly
associated with good outcome (x* = 18.787; p-value =
0.027). This finding is similar to those reported by
lyidobi EC et al. [7] and Weng CY et al. [8] in their
respective studies.

CONCLUSION

From the results of the study, it is concluded
that patients with spinal TB have lower ESR values
usually < 100mm 1% hour than patients with spinal
tumours who usually have ESR values > 100mm 1%
hour. Also that positive Mantoux test is significantly
associated with spinal TB infection. Finally those
patients with spinal TB usually have discitis of the
affected vertebra on spine MRI. Therefore, it is
recommended that hematological indices and Spine
MRI findings are useful in establishing diagnosis of
either spinal TB or spinal tumours and should be
included in the evaluation of patients with low back
pain.
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