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The author reports a rare case of a 51-year-old female with C1-2 tuberculosis and dislocation present-
ed with complained neck pain and a rapidly progressive neurological deficit. The patient underwent posterior
decompression, debridement, tissue biopsy and occipitocervical fusion because of clinical worsening during
admission and received anti-tuberculous chemotherapy continued forl2 months. Clinical symptoms and x-ray
imaging of the cervical spine were performed to evaluate the therapeutic outcome. The patient was followed
up until the radiographic improvement of bone healing. Completed resolution of pain was observed in the third
month, followed by normal activity in the sixth month. Although the management of cervicomedullary junction
tuberculosis has remained controversial and the conservative treatment has a good prognosis, but the surgery
still has a role in a patient with neurological deficit, atlantoaxial instability, failure after conservative treatment
or uncertain diagnosis and require tissue biopsy. The insidious symptoms of severe neurological complications
and sudden death are due to cervicomedullary compression, and the treatment is therefore different from the
lesion at another spine level. However, early diagnosis and treatment are necessary to prevent the serious com-

plications of the disease.

Mycobacterium tuberculosis is a contagious bacterial

Introduction culosis. The thoracolumbar junction is the most common

. . . . . 3-5
site but the cervical spine involvement is unusual®”.

infection that involves the pulmonary system, but it may
spread to extra-pulmonary organs. Approximately 10%
of patients with extra-pulmonary tuberculosis have
skeletal involvement and the spine is the most common
site accounts for almost 50% of cases'”. The incidence

of spinal tuberculosis is approximately 2% of all tuber-

Tuberculosis of the craniovertebral junction occurs in
0.3% to 1% of cases of spinal tuberculosis, 16% is pri-
marily involving the atlas and the axis and the least com-
mon presentation of spinal tuberculosis“**”. However,
there has not been reported in Thailand. Insidious symp-

toms of severe neurological complications and sudden
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death result from cervicomedullary compression; and the
treatment is different from the infection at other spinal
regions“’ 12 The history of chronicity and slow progres-
sion of the disease is the main reasons for common mis-
diagnosis and delay of treatment'"". Early diagnosis and
treatment are also essential to prevent permanent neuro-
logical disability and 1ife—threatening(2’13"4). Although
non-surgical or surgical management can be performed,

. . . 14,9
it has remained controversial .

Case report
A 51 years old female came to hospital with a com-
plaint of neck and right shoulder pain for five months.
Three days later she was admitted to the hospital with
painful neck and rapidly progressive right paralysis. She
was healthy and no medical or surgical history; the BCG

vaccine history was not known. The neurological exam-
ination revealed motor strength of 4/5 and decreased
sensation on the right side. The deep tendon reflexes of
both arms and legs were increased, with positive Hoff-
mann’s and Babinski’s sign. The lymph nodes were not
palpable. Laboratory results, including serologic tests,
complete blood count, electrolytes, blood urea nitrogen,
creatinine and liver function test were normal except for
a slightly elevated erythrocyte sedimentation rate (ESR)
of 94 mm./hour. HIV serology was negative. Chest
radiography showed no evidence of pulmonary lesions.
The plain cervical x-ray showed C1-2 deformity and
prevertebral soft tissue was minimal swelling at the atlan-
toaxial region (Figure 1)

The computed tomography showed the irregular

cortical bony destruction of the right anterior and poste-

Figure 1 The film chest x-ray showed no evidence of pulmonary tuberculosis (a), a film x-ray c-spine showed the right

C1-2 deformity and prevertebral soft tissue was minimal swelling at the atlantoaxial region (b and c).

(a)

Figure 2 The computed tomography showed the irregular cortical bony destruction of the right anterior and posterior arch

of C1, odontoid process, right side vertebral body, transverse process of C2 and C1-2 dislocation
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rior arch of C1, odontoid process, right side vertebral body
and transverse process of C2 resulting in C1-2 dislocation
(Figure 2). The magnetic resonance imaging showed bony
erosion and abscess formation compress cervicomedullary
junction and myelopathic change (Figure 3).

During admission, the patient developed quadri-
paresis with motor grade of 3/5 and decreased sen-
sation on both limbs. This patient underwent posteri—
or decompression and posterior occipitocervical fusion
(Figure 4) because of exacerbation of neurological
impairment and marked bone destruction with complete
obliteration of the anterior arch of C1 in stage III by
Lifeso’s classification. The whitish-yellow calcified
and necrotic tissue were debrided and biopsy was
obtained. Post-operative, the patient immobilized neck

with a Philadelphia collar for three months. The

acid-fast bacillus (AFB) stain was negative and cul-
ture for tuberculosis was no growth. Bone and tissue
biopsy revealed caseous granulomatous inflammation
with few giant cells and no evidence of malignancy.

The patient received anti-tuberculous chemother—
apy 12-month regimen consisted of Isoniazid, Ri-
fampicin, Pyrazinamide and Ethambutol for two months
followed by Isoniazid and Rifampicin for ten months.
The patient was followed up until the radiographic
improvement of bone healing (Figure 5). She had a
complete resolution of pain in the third month and

normal activity in the sixth month.

Discussion
Tuberculosis remains a major public health prob-

lem in developing countries "7, Spinal tubercu-

Figure 3 The magnetic resonance imaging showed bony erosion and abscess formation compress cervicomedullary junction

and myelopathic change

N3N II5I1IHGY 2564 Uil 30 AU 1
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Figure 5 The computed tomography showed posterior decompression and occipitocervical fusion in the 1%, 3, 6" and

12" month (a, b, ¢ and d).

(a)

(b)

losis is usually a secondary infection through hema-
togenous spreading from a primary site in the
pulmonary lesion or genitourinary system(ls). Batson’s
paravertebral venous plexus in the vertebra is a valve-
less system that depending on the intraabdominal and
intrathoracic cavities pressure result in the thoraco-
lumbar is the common especially in the subchondral
and paradisical regions(4’18). Also, cervical tuberculo-
sis may be caused by direct invasion into the retro-
pharyngeal space via the lymphatic and surrounding
structures by trauma to pharynx and esophagusw’u’lg%).
The infection begins from the anterior vertebral body
adjacent to the endplate, involving the disc results in
disc destruction and spinal deforrnity(24). The cranio-
vertebral junction tuberculosis is rare and the odontoid
invasion is not many reports. Besides, the cervico-
medullary junction of the spinal cord is a life-threat-
ening condition by unstable atlantoaxial subluxation
and upward translation of the dens or a tubercular
abscess compress the spinal cord, direct tuberculous
invasion to meninges and cord by granulation tissue
and spinal cord inflammation"*"'***, The history of
chronicity and slow progression of the disease pose
diagnostic difficulty as a result, it is a common mis-

diagnosis and delay of treatment ™",

(c)

Atlantoaxial tuberculosis has been classified into
3 stages by Lifeso’s classification depending on ra-
diographic appearance(%).

Stage I: minimal bone destruction with intact lig-
aments and no evidence of anterior displacement of
C1 on C2, with or without proximal translocation of
the dens.

Stage II: minimal bone destruction with ligamen-
tous disruption and anterior displacement of C1 on C2
with or without proximal translocation of the odontoid.

Stage III: marked bone destruction with complete
obliteration of the anterior arch of C1.

The diagnosis of atlantoaxial tuberculosis may be
difficult from infection and metastasis of nonspecific
symptoms and physical findings; most patients com-
plained of limitation of neck mobility and neck pain
or torticollig > 1%16:18:27:28) However, it is difficult to
visualize early changes of disease on plain cervical
X-rays but may show an increased prevertebral soft
tissue shadow in front of the atlantoaxial area”*>.
The computed tomography and the magnetic resonance
imaging of the cervical spine are very useful and im-
portant for making a correct diagnosis. The computed

tomography detects bony involvement whereas mag-

netic resonance imaging is better to detect soft tissue
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.. . . 11
abnormalities, abscess and spinal cord compromlse( ),

The bone scan help differentiates from metastatic le-
sions; however, there is limited accuracy(ls’ls). The
chest x-ray is an almost negative finding. The nega-
tive tuberculin skin test does not rule out the disease;
especially in Thai is usually positive because received

a BCG vaccine which causes false-positive result'>*”.

Extra-pulmonary tuberculosis can present with variable
hematologic abnormalities, leukocytosis may be not-
ed in cases of active disease, but rarely pancytope-
nia®*'*, The erythrocyte sedimentation rate is an
inexpensive, easily available investigation, particular-
ly in pulmonary and extra-pulmonary tuberculosis but
is a non-specific test for a wide range of pathological
conditions and may also be due to the other factors
which affect the values of erythrocyte sedimentation
rate®*?. The erythrocyte sedimentation rate may be
generally raised many folds in the majority of patients
and declines to normal or near-normal when the active
tuberculous lesion is controlled’®. The C-reactive
protein has a high sensitivity for active tuberculosis
while delivering low specificity(“). Although the
erythrocyte sedimentation rate and C-reactive protein

are high sensitivity, limited used to follow up the

clinical because it was a non-specific marker and may
increase in many inflammatory conditions and non-in-
flammation like physical stress®**®. The positive
acid-fast bacilli smear shows positive less than half
of the patients. However, the mycobacterial culture is
a sensitive test available but is not a gold stan-
dard™®1®3%°D The typical histomorphological find-
ings reveal chronic granulomatous inflammation,
caseous necrosis with epithelioid cells and Langhans’
giant cell, confirm the diagnosis in approximately 60
% of the patient(l’8’11’18’38_40). The polymerase chain
reaction in spinal tuberculosis has high sensitivity and
specificity results for the early and rapid diagnosis. It
is also an effective method for bacteriological diag-
nosis of tuberculosis and might be helpful in the case
does not conclusively just by smear and culture find-
ings but not feasible in the most endemic set-
tings(7’16’18’37).

In this case, although the erythrocyte sedimentation
rate slightly decreases of 88 mm./hour and the symp-
toms have a complete resolution of pain in the third
month and improves neurological functions in the sixth
month. The radiographic bone healing after the patient

received anti-tuberculous chemotherapy 12 months

Figure 6 The CT scan and MRI c-spine showed bony erosion and abscess formation, compressing cervicomedullary junc-

tion and myelopathic change (a, b). Post posterior decompression with occipitocervical fusion and received an-

ti-tuberculous chemotherapy 12 months (c, d).

(a)
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(Figure 6).

What is the optimal treatment for atlantoaxial
tuberculosis?

Although the anti-tuberculous chemotherapy shows
excellent clinical recovery and the majority of cases
do not need surgery. The anti-tuberculous drugs pen-
etrate well into tuberculous vertebral lesions and the
most commonly prescribed regimen for sensitivity does
not differ for pulmonary and extra-pulmonary tuber-

. (5,14,16,22
culosis’ )

. In recent years, the non-surgical
management in patients with atlantoaxial tuberculosis
is a remarkable clinical improvement with anti-tuber-
culous chemotherapy(g). The craniocervical junction,
neither all of the cases should be treated conservative-
ly with anti-tuberculous medication and external
fixation. However, there is no consensus on the op-
timal management, the medical therapy alone is bet-
ter than surgical management is unclear®"'*1'®)_ The
neurological complications are more common and
serious in cervical spine tuberculosis than another
level ™. Gupta et al. regardless of their clinical and
radiological grading, in most patients with retropha-
ryngeal mass with atlantoaxial dislocation, gross bony
destruction or angulation, the external immobilization
was carried out by applying a Halo jacket for 3 months
after cervical realignment by skeletal traction and the
transoral aspiration and debridement are performed for
decompression and tissue diagnosis(g). Kanaan et al.
tried the patient’s management in craniocervical junc-
tion tuberculosis with myelopathy and atlantoaxial
instability by transoral anterior approach for debride-
ment and biopsy without posterior surgical stabilization.
The anti-TB medication and cervical traction were

continued for 3 weeks then replaced with a halo jack-

et; however, one case developed cardiorespiratory

arrest while in a halo jacket(4). Lal et al. recommend-
ed the posterior decompression and fusion in neuro-
logic complications(4’23). Also, Sih et al. reported case
with dramatic progressive quadriparesis results from
atlantoaxial instability and tuberculous mass compress—
es the cervicomedullary junction successfully treated
with anterior and posterior decompression, posterior
stabilization and anti-tuberculous drugs manage-
ment*'”. Arunkumar et al. proposed transoral de-
compression followed by occipitocervical fusion,
continuous antituberculosis therapy treatment in
craniovertebral junction tuberculosis in cases with
neurological deficits due to craniovertebral junction
disease and the results were excellent neurological
recovery and the long-term prognosis(s’“). However,
Qureshi et al. showed that the appropriated occipito-
cervical fusion combined with posterior decompression
was stabilized and sufficiently immobilize, then the
anterior surgery may not necessary .

Despite the diagnosis and treatment in the many
literatures is unclear, there are still no straightforward
guidelines for the managemen‘[(”’ls). More aggressive
management in the cervicomedullary junction may be
indicated because of it much more serious complica-
tions ™2, Although many present studies reveal the
conservative management seems to be more success-
ful in atlantoaxial instability and neurological deficit.
The transoral debridement or drainage epidural abscess
by needle aspiration should be performed for proving
tuberculosis infection™®*?*?%_ The many studies show
Lifeso’s treatment protocol in stage I was treated
nonoperatively and surgical stabilization was performed
in stages II and III after correcting atlantoaxial insta-
bility and traction®®.

In Lifeso’s classification stage I and no neurolog-

174

Journal of Health Science 2021 Vol. 30 No. 1



Jul5AUIIN Cervicomedullary WazNI3LANBUIVBINIEANTURAIGUABUILIN Atlantoaxial: T8 E

ical deficit, the non-surgical management includes
anti-tuberculous medications and traction or external
fixation is sufficient*""*®. However, the aims of sur-
gery are neurological decompression, maintenance of
spinal stability, debridement, tissue biopsy and non-
responding to medical management™®®. The patient
with neurological deficits, Lifeso’s classification stage
117111, fail to respond to 4—6 weeks of antituberculous
chemotherapy or uncertain diagnosis should be per-
formed surgery®'>'"***”_ The anterior approach was
still more popular compared to the posterior approach
because of direct decompression, radical debridement
and drainage'®. The combined anterior and posterior
approach is impressive neurological improvement and
shortening recovery period. In severe instability and
destructive bony structure form disease, the anterior
approach cannot be performed stabilize result in more
severe instability. The posterior debridement and de—
compression and fusion are sufficient, the effect of
surgery is quick, minimal complication, and high rate
of bony fusion and continues neck immobilization with
the cervical brace should be performed at least 3 to 6
months(4,6,9,12,13,21,23,26,42)‘

If the patient with Lifeso’s classification stage I,
the anti-tuberculous chemotherapy regimens should
be begun as soon as enough evidence supports the
diagnosis of spinal tuberculosis and who are at risk of
having pulmonary tuberculosis"*""**, Unfortunately,
the majority of patients with spinal tuberculosis does
not have chest radiographic abnormalities or symp-

(5,17)

toms . If empiric treatment is not effective, the

tissue diagnosis is essential*”. A biopsy can achieve
diagnosis and sufficiency decide to initiate anti-tu-

(1,13,18,25)

berculous therapy . The corticosteroids in

spinal tuberculosis indicate in cases of spinal arach-

noiditis which associated with tuberculous meningi-
tis(5,18,28).

Should be considered preoperative anti-tubercu-
lous chemotherapy?

The preoperative anti-tuberculous chemotherapy
regimens two weeks reduce the number of systemic
and local bacterial toxins before surgery and immo-
bilization are required to ensure surgical safe-
ty(3'5’8’17’25’43) . However, the duration of preoperative
anti-tuberculous chemotherapy has not been deter-
mined, near-normal erythrocyte sedimentation rate is
generally regarded for determining the timing of sur-
gery®

monary tuberculosis has not been adequately docu-

. Although the risk of transmission of extra-pul -

mented in the literature, the respiratory transmission
of the disease has been documented in patients with
sputum acid-fast bacillus testing-negative, chest ra—
diographic abnormalities or not show the neurological
symptoms. Additionally, approximately 33-50% of
patients with spinal tuberculosis is concomitant pul-
monary tuberculosis®®. The patients diagnosed with
extra-pulmonary tuberculosis disease should be eval-
uated for the presence of concurrent pulmonary tuber-

. (5,18
culosis®*®

. If the exacerbation of neurological is
impairment or uncertainty of diagnosis, the duration
of preoperative anti-tuberculous chemotherapy before
surgery maybe not necessary to consider'®'® (Figure
7).

How long the patient should the anti-tuberculous
chemotherapy receives?

The efficacy of medical therapy regimens has been
shown in several studies and the duration of treatment
remains controversial **. The World Health Organi-

zation (WHO) proposed regimen of treatment for

spinal tuberculosis with a total duration of 6 months,

N3N II5I1IHGY 2564 Uil 30 AU 1
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the initial or intensive phase consists of Isoniazid,
Rifampicin, Pyrazinamide and Ethambutol for two
months followed by and a continuation phase for four
months of therapy with Isoniazid and Rifampicin.
However, WHO recommends 9 months of treatment
for tuberculosis of bones or joints because of the dif-
ficulties in assessing treatment response, whereas the
American Thoracic Society recommends 6 months for
spinal tuberculosis in adults and 12 months for chil-
dren. The Canadian Thoracic Society recommends a
total time of treatment as long as 9 to 12 months,
while the British Thoracic Society recommends 6
months and the four drugs of daily treatment with
Rifampicin and Isoniazid, supplemented in the initial
2 months with Pyrazinamide and either Ethambutol or
Streptomycin, irrespective of age. Although the an-
ti-tuberculous drugs penetrate well into tuberculous
vertebral lesions and drug regimens of treatment is
considered sufficient; the sclerotic bone, the dead bone
and tissue with probably poorer anti-tuberculous che-
motherapy penetration results in different drug con-
centrations into the pathologic lesion, many experts
still prefer a duration of 12 to 24 months. The patients
should be received appropriate anti-tuberculous che-
motherapy at least 12 months because of difficulties
in assessing treatment response and the disease may
be recurrence if received medications for less than 6
months®>! 11818434 - Apdi—tuberculous chemother-
apy should be continued until clinical improvement
and normal radiographic markers of healing(4’6’16>.

In this study has compiled treatment guidelines
cervicomedullary junction tuberculosis from the liter-
ature reviews as follows:

In case of suspicion at C1-2 tuberculosis, if the

patient has a clinical of pulmonary or extra-pulmonary

tuberculosis and Lifeso’s classification stage I which
no neurological deficit, the conservative treatment may
be the first consideration for treatment. However, if
no history of tuberculosis must have transoral debride-
ment and biopsy. The anti-tuberculous chemotherapy
for at least 12 months with rigid cervical brace at least
3 months. The failure of conservative treatment must
be posterior decompression, internal stabilization and
tissue biopsy again for rule out of the tumor or other
diseases (Figure 7).

In case Lifeso’s classification type I/ TII or neu-
rological deficits result from atlantoaxial instability
considers surgical management. The posterior approach
or anterior combination with the posterior approach is
still controversial. In the current, the many studies
prefer the posterior approach for stabilization and
biopsy follow the anti-tuberculous chemotherapy for
at least 12 months with rigid cervical brace at least 3
months is enough (Figure 8).

The preoperative anti-tuberculous chemotherapy
regimens for two weeks before the operation and fol-
low the patients continue until clinical improvement
and normal radiographic markers of healing. In this
case, the emergency decompression, debridement,
internal posterior stabilization and tissue biopsy must
have been performed because she has an exacerbation
of neurological impairment and uncertainty of diag-
nosis then the patient had not received the preoperative

anti-tuberculous chemotherapy.

Conclusion
Although spinal tuberculosis and atlantoaxial dis-
location is a rare condition that optimal management
is unclear. In many present literatures try to conser-

vative treatment in tuberculosis at the cervicomedullary
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Figure 7 The algorithm for the conservative treatment

of the cervicomedullary junction tuberculosis

Suspicion of C1-2 tuberculosis

Y

Figure 8 The algorithm for the surgical and emergency manage-

ment of the cervicomedullary junction tuberculosis
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region, but the surgery still has a role in the patients
with neurological deficit, Lifeso’s classification stage
I, T and failure medical treatment because of serious
neurological complications and life-threatening than
other regions. The efficacy of medical therapy regimens
has been shown in several studies, many experts still
prefer a duration of 12 to 24 months until clinical
improvement and normal radiographic markers of

healing.
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