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ABSTRACT

Background: Patients who have both
neurological impairment and kyphotic
deformity can be treated medically, and
this treatment can be achieved with anti-

tuberculous drugs alone.

Objective: To evaluate conservative medical
management of patients with tuberculosis of
the spine (Pott disease). The prognostic
significance of various clinical, radiological,
and long-term follow-up findings in these
patients was also evaluated.

Methods: Between January 2009 and January

2018 data were collected prospectively at The
Neurosciences Hospital/ Baghdad/ Iraq in 44
patients with Pott disease in the thoracic and
lumbar spine. These patients had no major
neurological deficits or severe spinal
deformities. The study population consisted of
21 male (48%) and 23 female (52%) patients,
with a mean age of 42.1 years (range 10-70
years). The most common region of Pott
disease was the thoracolumbar junction (18
cases; 41%), followed by the thoracic (16
cases; 36%) and lumbar (10 cases; 23%)
regions. With the exception of two cases, all
had kyphotic angles less than 30°. At
presentation, 20 patients had neurological
signs of spinal cord compression during
clinical examination. Clinical , radiological,
and laboratory investigations findings were
used in all cases for diagnosis. All patients

Forty-two (95.4%) of the 44 patients were
successfully treated with conservative medical
management and attained acceptable spinal
deformity angles, and none of these patients
had any residual instability, radiculopathy, or
neurological compromise. Only 4.5% of the
patients experienced residual spine deformity
(as much as a 30° kyphotic angle), which was
clinically obvious but biomechanically stable.
Conclusions: Patients with Pott disease in the
lumbar and thoracic regions, without
neurological deficits or kyphosis, can be
treated conservatively in the vast majority of
cases. Indications for surgery need to be
redefined given these new data.
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the disease in only two (4.5%) was resistant to

the regimen. The follow up period was 24

months.

INTRODUCTION
he incidence of Pott disease is management alone is the preferred
now infrequent in deve|oped treatment of Pott disease. The
countries but continues to be a manipUIGtion of neural tissue followed by

public health problem in underdeveloped
countries.? Surgical treatment of patients
with Pott disease is considered in cases of
severe spinal instability or progressive
neurological symptoms with evidence of
cord compression or deformation.®34°%7
It is unclear, however, as to when medical

correction of mild or severe spinal
deformity with implants along with
medical treatment have been shown to
relieve  pain, improve neurological
impairment, and prevent deformity.®%1%%
Patients who have both neurological
impairment and kyphotic deformity can be
treated medically, and this treatment can
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be achieved with antituberculous drugs
alone. Indications for surgery in these
patients are few and specific.*%12*3

After the administration of anti-
tuberculous therapy, the acute infectious
process resolves with the formation of
fibrous scarring and ossification, which
acts to restore stability."” These treatment
principles formed the basis of our
prospective clinical study.

METHODS

In this study, we report on a series of 44
patients with Pott disease in the thoracic
and lumbar regions who met the inclusion
criteria. for  conservative  medical
treatment. The patients included in the
study were seen at our hospital (The
Neurosciences Hospital/ Baghdad/ Iraq)
between January 2009 and January 2018.

The roles of various clinical and
radiological findings, including spinal
deformities, and neurological

complications, are also discussed.

In this prospective study we included
patients with Pott disease with varying
degrees of neurological deficit, who were
treated  with  conservative  medical
treatment. The diagnosis of Pott disease
was based on clinical, MR imaging, and
laboratory investigations. The inclusion
criteria were clinical, imaging and
laboratory investigations findings that
strongly suggested the presence of Pott
disease. Exclusion criteria were advanced
major motor deficit at the time of
presentation, deteriorating neurological
function that developed during
antituberculous  therapy, or  spine
deformity greater than an angle of 30° at
the affected level at the time of
presentation. A sagittal plane displacement
greater than 2.5 mm in the thoracic spine
as demonstrated on lateral radiographs
was considered potentially unstable. This
criterion was based on experimental
biomechanical studies in which stability

criteria suggested for the cervical spine
were determined." Likewise, a sagittal
plane displacement greater than 4.5 mm in
the lumbar spine, or 15% of the
anteroposterior diameter of the vertebral
body as demonstrated on a static lateral
radiograph, was considered potentially
unstable.®® Advanced major deficit was
defined as paraparesis due to spinal cord
compression in cases of thoracic spine
involvement, and cauda equina syndrome
due to compression of the cauda equina in
cases of lumbar spine involvement.
Patients were considered to have a severe
spinal deformity if they had a score of at
least 5 according to the criteria defined by
White and Panjabi."® We used direct
spine radiographs and MR imaging to
evaluate all the patients. Using direct
radiography, spinal features such as
osteopenia, disc space reduction, endplate
erosion, and gross vertebral and
costovertebral  bone  destruction and
deformities were identified. A thorough
medical history was recorded for each
patient, and all patients underwent a
detailed clinical evaluation. Neurological
improvement was evaluated at each
follow-up visit. Muscle power was tested
and was given a score of 0 to 5 according
to the Medical Research Council scale.®”
Spinal cord function was evaluated using
American  Spinal Injury  Association
(ASIA) definitions. Muscle tone, reflexes,
pinprick sensations, joint position, and
vibration were tested and the presence of
bone deformity and soft tissue tenderness
or swelling was noted. Localized spinal
deformity was measured as the angle
between the upper and lower endplates of
the collapsed vertebral levels following
medical management, and at the last
follow-up visit. On lateral x-ray films,
sagittal contours between the T2-12 and
L1-5 vertebrae were measured using the
Cobb method. These values were
corrected by subtracting 5° per level from
the thoracic values and by adding 10° per
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level to the lumbar angles. In determining
the difference between local kyphotic
angles before and after treatment,
however, the correction of physiological
kyphotic and lordotic angles was bypassed
because the difference between the angles
was that which was evaluated. Functional
outcome after 24 months was defined as
poor (bedridden or dependent on others for

activities of daily living) or good
(independent of others for activities of
daily living).

The following laboratory investigations
were performed in each patient:

complete  blood count, erythrocyte
sedimentation rate, serum chemistry, HIV
serology, and polymerase chain reactions
for tuberculosis. Radiographic
examinations of the chest were also done
for each patient. Medical treatment agents
were administered using a standard
protocol. Patients were treated with a
standard four-drug treatment that included
rifampicin (15 mg/kg; maximum 600
mg/day), isoniazid (5 mg/kg; maximum
300 mg/day), pyrazinamide (25 mg/kg;
maximum 2 g/day), and ethambutol (15—
25 mg/kg; maximum 2 g/day), and were
advised to rest for 15 months. Four drugs
were administered for the first 4 months,
except for pyrazinamide which was
discontinued after the first 2 months of
treatment; a three-drug regimen was
administered for the next 13 months or
longer until there was radiological and
pathological evidence of regression.
Adults received streptomycin in addition
to the standard four-drug treatment,
whereas children received a four-drug
regimen that routinely avoided
streptomycin. In adult patients, the usual
dose of streptomycin varied from 750-
1000 mg depending on body weight and
was administered intramuscularly every
day for a period of 2 months. Our
specialist in infectious diseases regularly
supervised this treatment.

Lateral and anteroposterior radiographs
were obtained immediately after medical
treatment, and after 6 weeks, 6 months, 12
months, and 24 months of therapy. A
successful treatment was defined as the
absence of pain, maintenance of spinal
curvature, and the absence of motion in
the fused segment at 24 months as
demonstrated on flexion/extension
radiographs, all of which were dynamic
and obtained while the patient was in erect
position. Patients who were mobile were
warned not to participate in any intense
physical training, weight lifting, and all
kinds of physical activity requiring
extreme effort for a period of 10 months,
but there were no restrictions on daily
routine activities. Thoracolumbosacral or
lumbosacral orthoses were used by all
patients. We advocated an early period of
recumbency at the beginning of drug
treatment. The pain relief without use of
analgesics was assessed by a self-scored
Visual analog scale (VAS), in which a
score of O represented no pain and 10
represented severe pain.

RESULTS

Our study sample consisted of 44 patients
with Pott disease. Twenty-three of the
patients were female (52%), and 21 were
male (48%), with a mean age of 42.1 years
(range 10-70 years). All patients reported
a backache that had lasted a mean duration
of 8.2 months (range 0.7-36 months).
After beginning conservative medical
management, 42 (95.4%) of the 44
patients showed definite and persistent
clinical response within 6 weeks, which
was confirmed radiologically after 12
weeks of treatment (isoniazid, rifampicin,
ethambutol, and pyrazinamide). Two
patients who were treated with isoniazid,
rifampicin, pyrazinamide, streptomycin,
and morfazinamid instead of ethambutol,
improved with this regimen, showing
neurological and mechanical stability at
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the 6th week of treatment. The duration of
treatment administration ranged from 15
to 18 months, until symptoms regressed
and laboratory  and radiological
investigations showed signs of resolution
of disease. A regression of
spondylodiscitis was a sign of recovery as
demonstrated on plain radiographs and
MR images; spinal fusion occurred last.

The affected locations of the spine in our
patients were the thoracic spine in 16
patients (36%), the thoracolumbar junction
in 18 (41%), and the lumbar spine in 10
(23%). The most commonly affected
vertebra was L-1 in 10 cases (23%),
followed by T-12 in eight cases (18%). As
demonstrated on MR images, a single
vertebra was involved in six patients
(14%), two vertebrae in 27 (61%), and
three vertebrae in 11 (25%) in the
thoracolumbar  junction. Soft-tissue
shadow was noted on MR images in 35
patients (79.5%) and spinal cord
compression in 30 patients (68%). Four
patients had pulmonary and two had
lymph node tuberculosis. The Cobb angles
before and after treatments were
compared. Seven patients (16%) had
demonstrable pretreatment mechanical
instability, using the clinical criteria of
severe back pain, paraspinal muscle
spasm, and painfully restricted movements
of both the thoracic and lumbar spine
Table (1). Complete relief of all symptoms
was attained in 42 of these 44 patients post
treatment. The average angulation was
found to have increased from 11° to 21° at
the follow- up examination. In two of the
44 patients the Cobb angle progressed
beyond the acceptable limit of 30° at the
end of treatment. After the diagnosis and
treatment of Pott disease, progression of
the spinal deformity was detected in only
the two patients who refused surgery; one

of them had upper thoracic Pott disease
(Fig. 1A and B), and the other had Pott
disease in the region of the thoracolumbar
junction (Fig. 1C and D).

Table (1). Patient’s characteristics

Variable No. %

Gender

Male 21 (48)

Female 23 (52)
Age (years)

10-40 26 (59)

41-60 11 (25)

>60 7 (16)
Affected spinal level

Thoracic 16 (36)

Thoracolumbar 18 (41)

Lumbar 10 (23)
Mechanical instability

Pretreatment 7 (16)

Posttreatment 2 (4.5)

Neurological signs
Pretreatment (ASIA grade D) | 6 (14)
Posttreatment (ASIA grade | 2 (4.5)

D) 38 (86)
Pretreatment (ASIA grade E) | 42 (95.4)
Posttreatment (ASIA grade

E)

Spinal deformity angle (°)*
Pretreatment 11+7
Posttreatment 21+11

Mean VAS score
Pretreatment 6.9
Posttreatment (6 months) 1.7%*

Posttreatment (24 months) 0

* Means * standard deviations.
**pn <0.001, paired-sample t-test.
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Figure (1). Sagittal MR images. A:
Pretreatment image of the upper thoracic
(T-1) region obtained in a 34-year-old
woman with Pott disease. B: After the
patient refused surgical treatment for her
slight spinal deformity, the Cobb angle
increased 5° at the end of 15 months of
treatment and remained at 30° 2 years
after completion of treatment. C:
Pretreatment image obtained in a 10-year-
old girl presenting with lumbar
tuberculosis, back pain, an ASIA grade of
E, severe vertebral and disc destruction,
and cord compression by tuberculous
granulation tissue, and a spine deformity
of 25°. D: Image showing good response
to antituberculous drugs alone, after the

patient’s family had refused surgical

treatment. Evidence of bone fusion with
mild deformity and an acceptable Cobb
angle of 32° are seen at the end of 14
months of treatment.

The clinical outcome was good in 42
patients at the end of 24 months. The
presence of fusion on plain flexion/
extension radiographs supported this
outcome. During the long-term follow up
of all patients, only two cases (4.5%)
displayed progression in mechanical and
neurological instability. We examined
these patients and detected that their
deformity angles were 30 and 32°, but
they required assistance when walking. No
instability was observed in 42 patients
(Figs. 2,3, and 4).
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Figure (2). Pretreatment (left) and posttreatment (right) MR images obtained in a 66-year-old
woman who presented with clinical instability, low-back pain, and bilateral sciatic pain. Left:
Spondylodiscitis is evident at the L-5 level. Right: At the end of 16 months

of medical management, she recovered completely, based on clinical and imaging findings,

with no evidence of spinal deformity.

Figure (3).

Figure Pretreatment

(4)..
posttreatment (right) MR images obtained
in a 44-year-old man. Left: Image showing
upper lumbar (L-1) Pott disease with a

(left) and

Cobb angle of 15° Right: Image
demonstrating excellent response to 19
months of antituberculous

treatment alone, evidence of bone fusion
with mild deformity, and an acceptable
Cobb angle of 17°.

The mean local spine deformity angle
before medical treatment was 11+7°
(range 5-19°), and increased to 21+11°
(range 10-32°) after treatment (p <0.001,
paired-sample t-test). Muscle strength was

v . o~
Pretreatment (A and B) and po

sttreat
old man presenting with giant intramuscular abscesses. A: Coronal image showing the
affected two levels in the lumbar region (arrows). B: Axial image showing the locations of the
abscesses (arrows). C: Axial image showing resolution of the abscesses at the end of 12
months of treatment.

normal in 38 patients (86%) with an ASIA
grade of E, but tendon reflexes were
exaggerated in these patients, and loss of
joint position sensations was noted. The
other six patients (14%) exhibited
neurological deficits that could be
interpreted as almost paraparesis; these
patients were given an ASIA grade of D.
These six patients had minor spasticity
with hyperreflexia, suggesting pyramidal
dysfunction. After medical treatment, four
experienced complete recovery, but the
conditions in the other two did not
improve during follow up. At 6 months,
42patients (95.4%) attained an excellent
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recovery, and two (4.5%) had a poor
recovery. At the 6-month follow up, the
average VAS score had improved from a
pretreatment score of 6.9 to a post
treatment score of 1.7 (p <0.001, paired-
sample t-test). At the 24-month follow up,
the average VAS score was O,
characterized by full spinal fusion and no
pain. All but two of the 44 patients
(95.4%) exhibited excellent spinal fusion
and function, with no signs of residual
instability or sensorimotor deficits.

DISCUSSION

Pott disease is the most common form of
bone and joint tuberculosis in developing
countries and constitutes 1-3% of all cases
of tuberculosis.**® The role of surgery in
Pott disease of the spine is still debatable.
Much data have been published on the
surgical treatment of Pott
disease,®1319202L.22) bt only a few articles
on the medical management of Pott
disease have been published.“®*? The
incidence of tuberculosis is higher in
immunocompromised patients, and there
are reports in the literature that provide
descriptions of surgical outcomes of Pott
disease in patients infected with HIV.®
The management of Pott disease has thus
become a more important problem now
than it was in the recent past,(?32+252)
although no patient in our series was
found to be infected with HIV. Pott
disease is the most dangerous form of
skeletal tuberculosis because it can cause
bone destruction, deformity, and
paraplegia.®"1%2227) Tuberculous
involvement varies widely; in this study,
this involvement was greatest at the
thoracolumbar junction, with decreasing
frequencies at more rostral and caudal
levels. The lumbosacral region may harbor
tuberculosis better than other areas of the
spine, but particular anatomical features of
the lumbar and lumbosacral spine make
tuberculous infection in this region

amenable to conservative  medical
treatment. A capacious spinal canal, with
floating nerve roots that function like
peripheral nerves, can be relatively
tolerant to compression because of abscess
or granulation tissue, which may develop
slowly. )

Surgery performed when Pott disease is
active is safer and the response is faster
and better than when it is performed after
the disease has been cured.®® Yet,
neurological recovery following anterior
surgery and fusion is not always
satisfactory with regard to deformity
correction,20%9)

The graft failure rate due to fracture,
migration, or subsidence is alarming
(59%). The graft may also sink into the
cancellous vertebral bodies, causing
exaggeration of the spinal deformity,
especially in patients with involvement of
two or more vertebrae and a graft length
exceeding two or

more disc spaces. Lifeso et al.*® have
reported an increase in the kyphotic
deformity by an average of 0.6° after
anterior therapy. Authors of a recent study
in the US recommended therapy and
stabilization in Pott disease  with
neurological symptoms and signs.® Most
of the patients in that study improved,
although two died. Because of these data,
chemotherapy alone can be administered
in patients with Pott disease. In our study,
95.4% of the patients showed full recovery
at 6 months, and there were no deaths. Pott
disease typically has an insidious onset
and slow progression, although acute onset
has been reported in the literature."?
Because of the low intensity of these
symptoms patients usually seek attention
weeks to months after onset of the original
symptoms. The mean duration between the
onset of symptoms and clinical
presentation in our series was 11.2 months
(range 4-24 months). Means of shorter
duration have been reported in the
literature.®32729) Constitutional
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symptoms such as low fever, malaise, and
weight loss did not contribute to a
diagnosis in any patient in our series. The
reported incidence of neurological deficit
in cases of Pott disease varies from 23 to
7605, (2182123.212930813) The jncidence of
paraplegia is higher with spondylitis in the
thoracic and cervical spine.®3334%3%)
Patients with neurological deficits may
improve spontaneously without surgery
and/or antituberculous drugs."® The use of
diagnostic procedures such as tissue
cultures, antigen demonstrations, serology
tests, and polymerase chain reactions are
of the highest priority.®” In the present
study, however, the polymerase chain
reactions test was positive in only 19
cases. All paravertebral abscesses do not
need to be drained because they may
resolve with antituberculous drugs.
Drainage of an abscess may be indicated if
it causes symptoms that are simply due to
its size and location. Modern imaging
techniques such as MR imaging have
changed the prognosis of patients with
neurotuberculosis,®” because the
pathological entity in the spinal cord can
be discovered at an earlier stage. In recent
years, MR imaging has emerged as the
primary modality to accurately image the
Spine.(2’29'32‘38‘39‘40'41‘42'43‘44'45’46’47)

Paraspinal abscess is another feature of
tuberculosis, occurring in approximately
50% of these cases, whereas the frequency
of paraspinal abscess complicating Pott
disease is only 13%.“® Central body
tuberculosis very closely resembles a
neoplasm; an epidural tuberculosis
granuloma without osseous involvement
cannot be differentiated from an epidural
neoplastic metastatic lesion.®”

Deformity or kyphosis is a significant
problem in Pott disease. Rajasekaran®®
reported that the progress of deformity
occurs in two distinct phases: Phase |
includes the changes in the active phase,
and Phase Il includes changes after the
disease is cured. The deformity

progression is influenced by the severity
of the angle before treatment, the level of
the lesion, and the age of the patient.
Adults have an increase of the kyphotic
angle of less than 30° during the active
phase with no additional treatment. There
is an average increase of 15° deformity in
all patients who are treated conservatively,
and 3-5% of patients may end up with a
deformity that is greater than 60°.
Children, in contrast, have significant
changes even in the healed phase of the
disease. A solid spinal fusion is essential
for permanent recovery from tuberculous
spondylitis. Dobson® reported that the
fusion rate in patients treated by
antituberculous drugs alone was 27%, but
there are no new data concerning
spontaneous fusion. In our study,
spontaneous bone fusion with medical
management occurred in all patients
during the follow-up period. At our
hospital, any patients harboring a lesion
suggestive of Pott disease are treated
medically and undergo regular follow-up
examination.

CONCLUSION

The management of Pott disease should
be specific to each patient. Effective
medical treatment for Pott disease is the
gold standard and must be started at the
early stages of the disease. Surgical
intervention for Pott disease should only
be considered in patients with the
following conditions: 1) gross
neurological and mechanical instability or
spinal deformity; 2) poor response to
medical treatment; 3) deterioration in
neurological status during treatment; 4)
any paradoxical enlargement of the lesion
observed on follow-up MR images; or 5)
intolerance to drugs.

If the angle of spinal deformity and
neurological deficit are within acceptable
limits, medical treatment alone of Pott
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disease will most often be sufficient in
patients with a definitive diagnosis.
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