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ABSTRACT:

INTRODUCTION: The incidence of CSTB (Cervical Spinal Tuberculosis) incidence is 2%—12%. The condition
can cause cervical instability, neurological difficulties, invasion of the vertebral artery as well as nerve root, subtle
onset, tiny cervical spinal canal cross-sectional diameter, medication resistance, and delayed diagnosis. The goal
of our research is to assess the functional result following ACDF (Anterior Cervical Disc Fusion).

MATERIALS AND METHODS: This is retrospective research involving 20 patients with cervical spine
tuberculosis aged 18-70 years. The study was conducted at Saveetha Medical College in Chennai, India, between
May 2021 and May 2023. Individuals receiving anti-TB medication for cervical spine tuberculosis who had not
previously had surgery, patients whose condition did not improve with conservative treatment, and patients whose
neurological deficits were getting worse were all included in the study. Patients were checked every three, six, ten,
fourteen, three, and six months.

RESULT:The study had a majority of male participants, accounting for 60%. A higher number of patients were
aged between 21 and 30 (6 patients). 10 patients had a VAS score- 8, 2 patients had a VAS score- 9, whereas the
rest had a VAS score- 7. All patients displayed elevated ESR and CRP levels before surgery. ESR and CRP levels
normalized after the operation. No patients were lost to follow-up throughout the study period.

CONCLUSION: Cervical spine TB should therefore be identified early and treated quickly. The trans-oral core
needle biopsy can be used to obtain tissue for upper CSTB diagnosis. The posterior technique alone can adequately
handle the majority of atlantoaxial CSTB. The posterior stabilization of atlanto -axial CSTB depends on the
integrity of the Cl and C2 pedicles and lateral masses.

Keywords: Cervical spine tuberculosis, anterior cervical disc fusion, atlanto-axial tuberculosis; cervical
instability

INTRODUCTION

One of the world's most deadly infectious diseases is still tuberculosis. Skeletal tuberculosis makes up 1-
3%, while spinal TB accounts for 50% of skeletal TB. Spinal tuberculosis makes up only 1% of all tuberculosis
cases, although its prevalence is growing [1]. Cervical spinal tuberculosis makes up just 3-5% of all spinal
tuberculosis cases [2-5], making it less common than thoracolumbar tuberculosis.

The condition can cause neurological difficulties, invasion of the vertebral artery and nerve root, cervical
instability, subtle onset, tiny cervical spinal canal cross-sectional diameter, medication resistance, and delayed
diagnosis. SCS-TB (Subaxial Cervical Spinal Tuberculosis) is always linked with early cervical kyphosis and
more severe neurological dysfunction. [6,7]

Cervical spine TB should therefore be identified early & treated quickly. Because of the prevalence of
HIV and the advent of treatment resistance, even though the efficacy of anti-TB drugs has significantly improved,
it is still difficult to completely eradicate tuberculosis [8]. Patients with cervical spine TB who have a spinal
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deformity, substantial neurological dysfunction, and have not responded to conservative treatment must have
surgery.[9] The goal of our research is to assess the functional result following ACDF.

MATERIALS AND METHODS:

This is prospective research conducted on 20 patients with cervical spine tuberculosis aged 18-70 years.
The research was carried out at Saveetha Medical College in Chennai, India, from May 2021 to May 2023. The
ethics committee of the institution approved the research. The research involved patients with TB affecting the
cervical spine, either in the presence or absence of additional lesions. It also included patients with cervical spine
TB who were undergoing anti-TB treatment but had not undergone surgery before, as well as patients with cervical
spine TB who were admitted due to lack of improvement with conservative treatment or worsening neurological
deficits. Patients who had prior cervical spine tuberculosis surgery and individuals aged below 18 or above 70 were
not included in the study. All patients admitted to the institute with limb weakness, neck pain, and neck stiffness,
underwent thorough clinical and radiological examinations upon admission. Patients were classified according to
ASIA grading (Figure 1,Figure 2) (16) and visual analogue score(Figure 3). Written consent was obtained from
the patient's attendants after informing them about the surgery and potential complications.

Every patient had baseline routine radiological and hematological investigations done. All patients with
atlantoaxial tuberculosis were treated using the posterior approach only after a CT scan verified that the C1 and
C2 pedicles were intact. The two primary methods for treating atlantoaxial tuberculosis are trans-oral and
retropharyngeal exposures. According to preoperative nasopharyngeal culture & sensitivity studies, prophylactic
antibiotics are administered for the trans-oral technique both immediately before surgery and 72 hours afterward.
A vertical incision is made through the longus colli muscle, constrictors, and posterior pharyngeal mucosa utilizing
the anterior arch of the atlas as a milestone. The anterolateral retropharyngeal method involves partially cutting
the sternocleidomastoid & moving laterally as well as posterior to the carotid sheath to expose the upper cervical
spine. On the other hand, the antero-medial retropharyngeal method utilizes the interval medial (anterior) to the
carotid sheath. The most common method for treating tuberculosis in the subaxial region is the antero-medial
approach, which uses the space between the tracheo-esophageal complex and strap muscles medially and the
sternocleidomastoid laterally. Para spinal muscles were retracted and the lamina of cervical vertebrae was
visualized. 3.5mm and 4.5 mm pedicle screws were placed and checked under C arm guidance. Thorough wide
compression and pus if present drained and sent for culture sensitivity, histopathology, and CB NAAT. A
corpectomy was done if required and 100 or 150mm rods and cage were inserted. The final tightening of screws
was done. A thorough wound wash was given. Sterile dressing was done.

On the first postoperative day, patients were permitted to lie down, on the second, to sit, and on the third,
to stand or move around. Day 12 saw the removal of the sutures. Patients with neural deficits underwent immediate
initiation of active rehabilitation. In patients whose bone quality was satisfactory, neither bracing nor cast
immobilization was utilized. Patients received oral HREZ (pyrazinamide, rifampicin, isoniazid, ethambutol)
chemotherapy for three months following surgery. They subsequently underwent 9-12 months of HRE
(ethambutol, isoniazid, rifampicin,) chemotherapy regimens. Every patient received instruction on the significance
of taking prescription drugs exactly as directed. The absence of abnormal motion, bony trabecular bridges, loss of
correction, and instrumentation failure were all indicators of a successful fusion procedure. The clinical response,
blood test normalization (CRP and ESR), along radiographic healing indicators were employed to resolve when to
stop the course of treatment. Following treatment, all individuals were checked on every three months for the 1
three months, and then every month for the final twelve months. ESR as well as CRP readings, physical &
radiographic exams, along a neurological status evaluation were used to monitor the patients.

RESULT:

Twenty patients total participated in our study, and each patient received routine follow-up. This study
had a 60% male preponderance [Figure 4]. With a mean age of 38, the age group spans from 18 to 70 years old.
Six patients, or more, belonged to the age group of 21 to 30. Ten patients had a VAS score of eight, two had a
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score of nine, and the remaining two had a score of seven [Figure 5]. In the majority of the patients (10%) and
grade B (50%) neurological deficits were present in all of the patients. Before surgery, all of the patients had
elevated CRP and ESR levels. After surgery, the patient's ESR along with CRP levels back to normal. Throughout
the research period, no patients were lost to follow-up.

Following surgery, the mean ESR was 6.36 mm/h (interval 2—12mm/h) as well as the mean CRP was
3.8mg/dl (interval 2.0-6.0mg/dL) (P-value). Before surgery, all patients had elevated ESR and CRP readings,
which progressively dropped and eventually returned to normal levels nine months later. At the final follow-up,
VAS scores dropped considerably with a mean preoperative score of 7.7 falling to a mean of 2.2 (P value <0.05)
[Figure 6].

The kyphotic deformity in the sub-axial CSTB ranged from 7.450 to 27.41 with a mean of 17.65. In this
study (5 patients), C1-C2 CSTB was predominant overall. In the subaxial cervical spine, all levels are equally
likely to be involved; four patients' vertebral levels, from C7 to D1, are affected.Ten patients had involvement of
at least two vertebral bodies, while four patients only had involvement of one vertebral body. The disease process
primarily destroyed one body in five patients and up to three bodies in two patients.

16 patients (or 80%) out of the 20 had positive results from the Gene Xpert study. In three of the seven
atlantoaxial TB patients in this study who showed severe instability and consequent neurological impairment, we
performed posterior stabilization. Patients with the anterior disease as well as no gross instability underwent
anterior surgical practices such as anterior stabilization with screws and plates via retropharyngeal abscess
drainage (1 patient), submandibular approach (1 patient), and trans oral core needle biopsy (2 patients).

1 patient in grade B progressed to grade E, six patients in grade B advanced to grade D, six patients in
grade C improved to grade E, whereas one patient in grade D upgraded to grade E at the final follow-up
examination.

An average of 20.5 months were spent following the patients (range: 15—27 months). After surgery, the
kyphotic Cobb angles decreased from a mean of 24.4 (interval 8.2-24.4) to 0.5 (range -4 to 4) [Figure 7]. The
mean Cobb angle of kyphosis during the most recent follow-up was 1.4 (interval -2 to 10), with a P value<0.05.
To evaluate the bony fusion both after surgery and during the follow-up, a CT scan was performed. Nineteen
patients (95%) out of the twenty who had a full follow-up demonstrated solid bony fusion [Table 1]. During the
most recent follow-up visit, bony fusion could not be shown in one patient. This patient experienced a screw
breakage.

Just one of the twelve sub-axial CSTB patients treated with instrumented fusion continued to experience
pain at the graft site. A superficial infection was treated with the right antibiotics in 1 individual with subaxial
CSTB who had anterior debridement plate fixation, and grafting of bone. Even though the patient had undergone
C1C2 fusion without any symptoms, radiography revealed a complication in the form of a broken screw [Figure
8].

DISCUSSION:

TB of the cervical spine is an unusual condition with unique clinical features and therapeutic difficulties.
4% to 12% 1is the reported incidence of CSTB [10]. Because of the low incidence of this disease, literature on
clinical studies of it is relatively scarce. Owing to its intricate structure, the cervical spine is vulnerable to both
severe neurological damage and devastating deformities associated with late-onset myelopathy. Three separate
areas can be used to manage cervical spine tuberculosis: the cervico-thoracic junction, the atlanto axial complex,
and the sub-axial cervical spine (mid-cervical). Very rare (0.3—1% of cases of tuberculosis overall) is atlantoaxial
tuberculosis [11].Plaster immobilization, Halo-device fixation, & other conservative techniques were used to treat
upper cervical spine injuries without a neurological deficiency as well as severe instability. Surgical management
for upper cervical tuberculosis patients has steadily grown due to the introduction of devices for internal fixation
as well as procedures for spinal surgery, improved knowledge of atlantoaxial regional anatomy, and advancements
in radiological evaluation.

A prior surgical procedure is used to treat tuberculous lesions that commonly affect the atlanto-axial joint,
which is situated in the anterior region of the vertebral body. Direct decompression, Direct lesion removal, and
the elimination of spinal cord compression are the benefits of these procedures; however, because of the anatomy

of the atlantoaxial joint, injury to the anterior column of the atlantoaxial joint, and the absence of a reliable internal
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fixation technique, achieving stability following focal debridement and bone graft fusion is problematic to
accomplish anteriorly.

The authors Zhang et al. [12] explained a 1-stage procedure that reduced the amount of blood loss as well
as the amount of time spent under anaesthesia. This procedure included posterior instrumentation, posterior
debridement, and short-segment fusion. The posterior surgical technique had a low incidence of complications
due to the straightforward nature of its anatomy. Patients with chronic squamous cell tuberculosis who underwent
posterior radical debridement, decompression, along with internal fixation demonstrated favourable outcomes, as
per Wang et al.'s findings from 2014 (39). Mandavia et al. [13] have proposed the posterior cervical approach as
a safe as well as efficacious treatment option for patients suffering from cervical tuberculosis. The posterior
approach may seem less complex at the cervico-thoracic junction because the anterior region houses the sternum,
ribs, clavicle, major arteries, nerves, and thoracic duct. There is, however, no benefit to this as the injury is
restricted to the anterior vertebral bodies. As a result, most people agree with the anterior approach. Patients with
regional kyphosis brought on by bone loss typically appear with cervico-thoracic tuberculosis. Therefore, it is
crucial to tailor a specific surgical strategy depending on the lesions' locations to maximize patient safety and
achieve the best possible exposure.

The biomechanical characteristics of the cervico-thoracic junction are extremely complex because it is a
zone of transition from the highly mobile cervical spine to the less mobile thoracic spine. Because of the forces
operating in this area, global stabilization is necessary to keep the spine in its proper alignment. Following HPE
& Gene Xpert study confirmation of the diagnosis, anti-tubercular medication was initiated for all patients. The
length of time the ATT medication was administered depended on the patient's reaction, which was tracked by
clinicoradiological results and serial laboratory investigations (ESR, CRP). ATT lasted, on average, between nine
and twelve months.

In all cases with atlantoaxial tuberculosis, a thorough radiographic evaluation is essential, primarily to
evaluate the integrity of the axis pedicles and atlas lateral masses, the structures that allow for posterior
instrumentation. If the lateral masses of the atlas or the pedicle of the axis are destroyed, the posterior
instrumentation needs to be extended both distally (to the subaxial spine) and proximally (to the occiput). The best
way to extract diseased tissue from lesions of the anterior structures of the atlantoaxial articulation for Gene Xpert
& histological analysis is by trans oral core needle biopsy.

Transoral core needle biopsy was performed on two of our study's atlantoaxial tuberculosis patients to
obtain tissue for diagnosis. Hassan [14] described the results of sixteen patients who underwent 1-stage anterior
debridement, bone grafting fusion, along with H-plate fixation due to lower cervical spine TB with neurological
sequelae or intolerable kyphosis. According to HE et al.[15], patients with lower cervical tuberculosis can benefit
from safe and efficient treatments such as decompression, anterior debridement, bone grafting, as well as
instrumentation that also have positive clinical and radiologic results. In this study, the anterior instrumented
fusion patients had favourable outcomes. This was consistent with the research done by HE et al. and Hassan et
al.

N. Mao et al.[16] showed that in patients with kyphosis as well as cervical tuberculosis, one-stage anterior
debridement, internal fixation, as well as bone grafting can successfully decompress the nerve, remove lesions,
rectify kyphosis, and alleviate discomfort. Five of the 11 patients in this study with subaxial CSTB who had less
than two vertebral involvements had anterior approach surgery, which produced satisfactory results in all of them.

Three patients with two or more vertebral alterations had a combined anterior repair and posterior
stabilization. This was comparable to Xin Hua Yin et al.'s study [17], which proposed that individuals with
multilayer involvement require anterior debridement. If more than two consecutive vertebrae were seriously
injured, a combined anterior as well as posterior methodology was necessary, especially in patients with severe
kyphosis or in the pediatric age group.

Our results are in contrast with those of Koptan et al.[18], who discovered that the cage-using group had
improved kyphosis correction and a better sagittal profile than the tri-cortical iliac bone grafting group. Reduction
of graft-associated problems was achieved by adding anterior plating to the anterior reconstruction (bone
graft/mesh cage). Although there were significant differences in the results between using a mesh cage or tri-
cortical bone graft for anterior column reconstruction, Koptan et al. found that using titanium mesh cages along
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with bone grafting for cervical tuberculosis after anterior debridement improved neck pain along with corrected
local kyphosis.[19]

CONCLUSION:

With the help of this study, we were able to ultimately decide on the treatment of cervical spine TB. Most
cases of atlanto-axial CSTB can be successfully treated with just the posterior technique. Tissue for an upper CSTB
diagnosis can be obtained via a trans oral core needle biopsy. The integrity of the C1 & C2 pedicles as well as the
lateral masses is necessary for the posterior stabilization of atlanto-axial CSTB. The instrumentation needs to be
extended to the sub-axial spine and the occipital region if a tuberculous lesion develops in the pedicles of C2 or
the lateral masses of C1, respectively. Depending on where the tuberculous lesion is located in atlanto-axial spine
TB, the anterior approach may be employed.
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