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Abstract: Introduction and importance

The cervicothoracic junction  is prone to  infection by tuberculosis bacteria,  which 
leads to spinal instability.  Meanwhile,  cervicothoracic junction spinal tuberculosis is a
disease   that  affects the  C7 to T3  vertebral, and it  accounts for 5% of all spinal
tuberculosis cases. Surgical  procedures of treating this disease vary, and the most
commonly used method is  the combined anterior and posterior approach. This case
report presents the disease with uncommon location in pediatric, which is rarely
reported, and performed with the single-stage posterior approach to treat the patient,
which showed a good clinical and radiological result.

Case presentation

A 15-years old girl with one-month history of progressive inferior paraplegia (within a
month, her muscle strength went from score 5 to 0) initially complained of neck pain,
gradual weakness of the lower extremities, and hypoesthesia below T4. The spine’s
MRI also showed a tuberculous spondylitis in the T1 to T3 vertebral and a huge
paravertebral abscess at the C5 to T3 level. Subsequently, an adequate
decompression, debridement, maintenance and reinforcement of stability as well as
deformity correction were carried out using the single-stage posterior approach.

Conclusions

The cervicothoracic junction spinal tuberculosis with huge paravertebral abscess
makes surgical procedures difficult, specifically in pediatric patients. However, the
single stage posterior approach produced a better clinical and radiological result with a
short operation time. The selection of appropriate surgical approach management with
good perioperative planning as well as effective medical management improved the
patient’s condition.
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Surgical Treatment Approach of Cervicothoracic Junction Spinal Tuberculosis in 

Pediatric: A Case Report 

 

Abstract 

Introduction and importance: The cervicothoracic junction is prone to infection by tuberculosis bacteria, 

which leads to spinal instability. Meanwhile, cervicothoracic junction spinal tuberculosis is a disease that 

affects the C7 to T3 vertebral, and it accounts for 5% of all spinal tuberculosis cases. Surgical procedures 

of treating this disease vary, and the most commonly used method is the combined anterior and posterior 

approach. This case report presents the disease with uncommon location in pediatric, which is rarely 

reported, and performed with the single-stage posterior approach to treat the patient, which showed a good 

clinical and radiological result. 

 

Case presentation: A 15-years old girl with one-month history of progressive inferior paraplegia (within a 

month, her muscle strength went from score 5 to 0) initially complained of neck pain, gradual weakness of 

the lower extremities, and hypoesthesia below T4. The spine’s MRI also showed a tuberculous spondylitis 

in the T1 to T3 vertebral and a huge paravertebral abscess at the C5 to T3 level. Subsequently, an adequate 

decompression, debridement, maintenance and reinforcement of stability as well as deformity correction 

were carried out using the single-stage posterior approach. 

 

Conclusions: The cervicothoracic junction spinal tuberculosis with huge paravertebral abscess makes 

surgical procedures difficult, specifically in pediatric patients. However, the single stage posterior approach 

produced a better clinical and radiological result with a short operation time. The selection of appropriate 

surgical approach management with good perioperative planning as well as effective medical management 

improved the patient’s condition.  

 

Keywords: Cervicothoracic junction, spinal tuberculosis, pediatric, posterior approach 
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Introduction and Importance 

The cervicothoracic junction spinal tuberculosis is a disease caused by tuberculous infection of the 

vertebra C7 to T3. The cervicothoracic junction spinal tuberculosis is a rare condition, especially 

in pediatric population, and the treatment of this case is discussed in unusual case reports published 

in academic journals as rarities. [1]. In 2017, there were 420,994 new cases of tuberculosis in 

Indonesia. Spondylitis tuberculosus is thought to affect 5% of these people [2]. Young people are 

rarely affected by this disease, specifically cases with a large paravertebral abscess [3]. Meanwhile, 

the cervicothoracic junction is a transitional zone between the lordotic and kyphotic thoracic spine. 

This region plays an essential role in weight-bearing, and damage by infection leads to spinal 

instability, severe kyphosis deformity, large paravertebral abscesses and progressive neurological 

disorders, such as paraplegia inferior [4]. Surgical approaches used in treating the disease vary, 

including single or staged, anterior or posterior, anterior-posterior or posterior-anterior combined 

surgery [5]. The selection of a suitable approach is essential, specifically in cases related to the 

junction due to its complex anatomical structure, which leads to less satisfactory exposure and 

complicated surgical procedures [6]. We reported a case of uncommon cervicothoracic junction 

spinal tuberculosis in pediatric, which was successfully treated with corpectomy cage single stage 

posterior approach.  

 

Case presentation 

A 15-years old girl with a one month-history of progressive paraplegia initially complained of 

neck pain, gradual weakness of the lower extremities, and hypoesthesia below T4 vertebrae. 

Subsequently, a physical examination was carried out, which showed a sign of gibbus in the neck, 

as shown in Figure 1. There was also an upper motor neuron lesion sign, such as an increased 

Achilles and Patellar reflex, clonus in the lower extremities, and a positive sign of Chaddock and 

Babinski pathological reflexes. Furthermore, the patient had a body mass index of 13.3 kg/m2 or 

underweight conditions with no lung tuberculosis and significant family history. After the patient 

visited the hospital, anti-tuberculosis treatment was started with the regimen Rifampicin, Isoniazid, 

Pyrazinamide, and Ethambutol for 9 months. 

 

The spine’s MRI showed tuberculous spondylitis in the T1 to T3 vertebral with severe anterior 

vertebral collapse and retropulsion due to an acute angle as well as central canal stenosis at this 

level, as shown by Figure 2. Also, a huge bilateral paravertebral abscess was observed in C5 to 

T3, with the majority at the right side. The abscess spread into the T1 to T3 spinal and foraminal 

canal, which led to severe bilateral stenosis. However, there was no skip lesion in the patient, and 

the cobb angle before the procedure was approximately 42°, while the sagittal vertical axis (SVA) 

was 5.9 cm.  

 

The surgical procedure provides adequate decompression, debridement, maintains and reinforces 

stability, as well as to correct or halt the deformity. A posterior cervicothoracic midline skin 

incision was made from C3 to T5. Meanwhile, one of the challenges faced during the surgery was 
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the small pedicle diameter, hence, the right screw was carefully selected and the pedicle screw 

process was carried out with the right technique. All of the surgical procedure performed by the 

author as the spine surgeon and the team. 

 

An injury was observed in the anterior part of the spinal cord caused by a fracture of the T1 to T3 

vertebral body, as shown in Figure 3. Huge paravertebral abscess, caseosa pus, debris, and necrotic 

tissues were also found around C5 to T3 vertebral body after decompressing with laminectomy. 

Subsequently, surgical debridement and evacuation of the paravertebral abscess were carried out 

with sample collection. The junction’s spinal curvature was stabilizing after correction with lateral 

mass screw of the C3 to C5 and pedicle screw of the C7 and T4 to T6. The pedicle screw process 

was performed with the in-out-in technique in the thoracic vertebral due to the small pedicle 

diameter. Stabilization was first performed using the single rod in the left side after manual 

maneuver correction of the cervical lordotic, abscess evacuation and drainage were then carried 

out. The anterior part of the T1 to T3 vertebral body experienced corpectomy, then stabilized with 

an anterior hollow cage and bone graft. Meanwhile, during the anterior procedure, the nerve roots 

from C7 to T3 were preserved without sacrifice. The corpectomy cage single-stage posterior 

approach was carried out, while all other procedures were performed with the posterior approach. 

Radiology evaluation was also carried out with a significant decrease in the cobb angle to 11° and 

SVA to1.9 cm, as shown in Figure 4. Medical rehabilitation was started immediately after surgery 

and anti-tuberculosis medication was continued. Afterward, the patient had a good recovery, and 

the motoric paraplegia improved in strength (motoric strength from 0 to 5), while the hypoesthesia 

became normal. After a few months, the patient is able to walk normally and engage in routine 

daily activities without any neurological deficits. Anti-tuberculosis treatment was given in 9 

months. This case report is presented based on the Surgical Case Report (SCARE) Guideline.[7] 

 

Discussion 

Tuberculosis, caused by Mycobacterium tuberculosis, is a disease with a high global morbidity 

and mortality [8]. The World Health Organization (WHO) reported that approximately 10 million 

people developed TB, and 1.4 million died in 2019.[2] The most common site of extra-pulmonary 

tuberculosis is the spinal cord, accounting for 15-20% of all cases. Meanwhile, the cervicothoracic 

junction is a rare site for spinal tuberculosis, which accounts for only 5% [1]. Cervicothoracic 

junction spinal tuberculosis in pediatric is uncommon because of this distinctive anatomic location. 

Anatomically, the region is the junction between the mobile lordotic cervical vertebrae and the 

rigid kyphotic thoracic vertebrae. The complexity of the junction has made surgical treatment 

approach very difficult and are rarely reported [5]. 

 

Furthermore, spinal tuberculosis has nonspecific signs, which often lead to delayed diagnosis, and 

some of the symptoms include complicated deformity, instability, and neurological deficit [4,9]. 

This case report presents a patient with severe clinical manifestations, such as gibbus, paraplegia, 

and UMN type lesion. Three segments of T1 to T3 had huge paravertebral abscess around the 

Commented [Author5]: Early post-operative planning 

Commented [Author6]: Muscle power 

Commented [Author7]: Duration of the anti-tuberculosis 

treatment 



 4 

vertebral body of C5 to T3 in the patient. The formation of abscess and vertebral body damage 

was caused by hematogenous dissemination from the primary focus in the lungs or the lymph 

nodes to the anterior part of the vertebral body. Vein’s batson’s plexus also contributes in the 

central type of vertebral tuberculosis, while paradiscal infection spreads through the arteries.[3,4]  

Cervicothoracic junction plays a role in stability and biomechanics of the weight-bearing area [10]. 

Furthermore, deformity of this junction is associated with a high degree of spinal cord 

compression, which leads to severe neurological deficits. Cervicothoracic junction spinal 

tuberculosis is rarely reported, and there is no specific consensus on the surgical treatment 

approaches. The criteria for surgery in patients include kyphosis of ≥ 20°, instability, neurological 

deficits, and persistent pain [1,4]. Patients with severe kyphosis and huge paravertebral are 

corrected through the anterior and posterior approaches. The anterior approach allows the surgeon 

to reach the lesion and abscess or infected vertebral bodies directly, but it has a higher risk of 

bleeding due to several organs and blood vessels [5]. Meanwhile, the posterior approach is 

disadvantageous due to destabilization effect, inadequate visualization of the pathology, and 

requires a long posterior construct to restore stability, but it has reduced bleeding risk. Most 

surgeons perform a combined anterior and posterior approach [9,11] but in this case report, the 

corpectomy cage single-stage posterior approach was used to decompress, debride, evacuate 

abscess, correct the deformity, and maintain stability. Clinical and radiological evaluation showed 

a good result with an Cobb angle correction from 42° to 11° and SVA from 5.9 cm to 1.9 cm. 

Subsequently, the patient experienced medical rehabilitation and showed an increased motoric 

strength by 5 points and normality of sensory. 

 

Conclusion 

The cervicothoracic junction spinal tuberculosis with huge paravertebral abscess makes surgical 

procedure challenging, specifically in pediatric patients. However, the posterior surgical approach 

was used to treat the disease effectively.  

 

List of abbreviations 

C: Cervical; SVA: Sagittal Vertical Axis; T: Thoracic; TB: Tuberculosis; WHO: World Health 

Organization. 
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Figure Legend 

 

 

 

Figure 1. A 15-years old girl patient clinically presented with gibbus (↑) in the cervicothoracic 

junction in the posterior view (A) and lateral view (B). 

 

 

 

Figure 2. MR imaging of axial (A) at the level vertebral T3 and sagittal (B) views showed a large 

paravertebral abscess (↑) in the anterior of the level vertebral C5 to T3. In the sagittal view (B), 

vertebral body destruction and spinal cord compression at the level of vertebral T1 to T3. 

 

 

 

Figure 3. Spinal cord compression due to vertebral body destruction at the level of vertebral T1 to 

T3. The paravertebral abscess has drained from posterior approach (↑).  

 

 

Figure 4. Preoperative MRI (A) and postoperative radiograph (B) demonstrated decreased of the 

Cobb angle from 42° to 11° and sagittal vertical axis (SVA) from 5.9 cm to 1.9 cm that resulted in 

improved kyphotic deformity. 
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Abstract

Introduction and importance :  The cervicothoracic junction is prone to infection by tuberculosis 

bacteria, which leads to spinal instability. Meanwhile, cervicothoracic junction spinal tuberculosis is a 

disease that affects the C7 to T3 vertebral, and it accounts for 5% of all spinal tuberculosis cases. Surgical 

procedures of treating this disease vary, and the most commonly used method is the combined anterior and 

posterior approach. This case report presents the disease with uncommon location in pediatric, which is 

rarely reported, and performed with the single-stage posterior approach to treat the patient, which showed a 

good clinical and radiological result.

Case presentation : A 15-years old girl with one-month history of progressive inferior paraplegia (within 

a month, her muscle strength went from score 5 to 0) initially complained of neck pain, gradual weakness of 

the lower extremities, and hypoesthesia below T4. The spine’'s MRI also showed a tuberculous spondylitis 

in the T1 to T3 vertebral and a huge paravertebral abscess at the C5 to T3 level. Subsequently, an adequate 

decompression, debridement, maintenance and reinforcement of stability as well as deformity correction 

were carried out using the single-stage posterior approach.

Conclusions : The cervicothoracic junction spinal tuberculosis with huge paravertebral abscess makes 

surgical procedures difficult, specifically in pediatric patients. However, the single stage posterior approach 

produced a better clinical and radiological result with a short operation time. The selection of appropriate 

surgical approach management with good perioperative planning as well as effective medical management 

improved the patient’'s condition.
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Sagittal Vertical Axis

T Thoracic

Tuberculosis
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1.1 Introduction and importance

The cervicothoracic junction spinal tuberculosis is a disease caused by tuberculous infection of the vertebra C7 to T3. 

The cervicothoracic junction spinal tuberculosis is a rare condition, especially in pediatric population, and the treatment 

of this case is discussed in unusual case reports published in academic journals as rarities [1]. In 2017, there were 

420,994 new cases of tuberculosis in Indonesia. Spondylitis tuberculosus is thought to affect 5% of these people [2]. 

Young people are rarely affected by this disease, specifically cases with a large paravertebral abscess [3]. Meanwhile, 

the cervicothoracic junction is a transitional zone between the lordotic and kyphotic thoracic spine. This region plays an 

essential role in weight-bearing, and damage by infection leads to spinal instability, severe kyphosis deformity, large 

paravertebral abscesses and progressive neurological disorders, such as paraplegia inferior [4]. Surgical approaches 

used in treating the disease vary, including single or staged, anterior or posterior, anterior-posterior or posterior-anterior 

combined surgery [5]. The selection of a suitable approach is essential, specifically in cases related to the junction due 

to its complex anatomical structure, which leads to less satisfactory exposure and complicated surgical procedures [6]. 

We reported a case of uncommon cervicothoracic junction spinal tuberculosis in pediatric, which was successfully 

treated with corpectomy cage single stage posterior approach.

2.2 Case presentation

A 15-years old girl with a one month-history of progressive paraplegia initially complained of neck pain, gradual 

weakness of the lower extremities, and hypoesthesia below T4 vertebrae. Subsequently, a physical examination was 

carried out, which showed a sign of gibbus in the neck, as shown in Fig. 1. There was also an upper motor neuron 

lesion sign, such as an increased Achilles and Patellar reflex, clonus in the lower extremities, and a positive sign of 

Chaddock and Babinski pathological reflexes. Furthermore, the patient had a body mass index of 13.3  kg/m
2
 or 

underweight conditions with no lung tuberculosis and significant family history. After the patient visited the hospital, 

anti-tuberculosis treatment was started with the regimen Rifampicin, Isoniazid, Pyrazinamide, and Ethambutol for 

9 months.
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Figure 1.Fig. 1
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The spine’'s MRI showed tuberculous spondylitis in the T1 to T3 vertebral with severe anterior vertebral collapse and 

retropulsion due to an acute angle as well as central canal stenosis at this level, as shown by Fig. 2. Also, a huge 

bilateral paravertebral abscess was observed in C5 to T3, with the majority at the right side. The abscess spread into the 

T1 to T3 spinal and foraminal canal, which led to severe bilateral stenosis. However, there was no skip lesion in the 

patient, and the cobb angle before the procedure was approximately 42°, while the sagittal vertical axis ( ) was 

5.9 cm.

The surgical procedure provides adequate decompression, debridement, maintains and reinforces stability, as well as to 

correct or halt the deformity. A posterior cervicothoracic midline skin incision was made from C3 to T5. Meanwhile, 

one of the challenges faced during the surgery was the small pedicle diameter, hence, the right screw was carefully 

selected and the pedicle screw process was carried out with the right technique. All of the surgical procedure performed 

by the author as the spine surgeon and the team.

A 15-years old girl patient clinically presented with gibbus (↑) in the cervicothoracic junction in the posterior view (A) and lateral 

view (B).
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Figure 2.Fig. 2

MR imaging of axial (A) at the level vertebral T3 and sagittal (B) views showed a large paravertebral abscess (↑) in the anterior of the 

level vertebral C5 to T3. In the sagittal view (B), vertebral body destruction and spinal cord compression at the level of vertebral T1 

to T3.

i Images are optimised for fast web viewing. Click on the image to view the original version.



An injury was observed in the anterior part of the spinal cord caused by a fracture of the T1 to T3 vertebral body, as 

shown in Fig. 3. Huge paravertebral abscess, caseosa pus, debris, and necrotic tissues were also found around C5 to T3 

vertebral body after decompressing with laminectomy. Subsequently, surgical debridement and evacuation of the 

paravertebral abscess were carried out with sample collection. The junction’'s spinal curvature was stabilizing after 

correction with lateral mass screw of the C3 to C5 and pedicle screw of the C7 and T4 to T6. The pedicle screw 

process was performed with the in-out-in technique in the thoracic vertebral due to the small pedicle diameter. 

Stabilization was first performed using the single rod in the left side after manual maneuver correction of the cervical 

lordotic, abscess evacuation and drainage were then carried out. The anterior part of the T1 to T3 vertebral body 

experienced corpectomy, then stabilized with an anterior hollow cage and bone graft. Meanwhile, during the anterior 

procedure, the nerve roots from C7 to T3 were preserved without sacrifice. The corpectomy cage single-stage posterior 

approach was carried out, while all other procedures were performed with the posterior approach. Radiology evaluation 

was also carried out with a significant decrease in the cobb angle to 11° and SVA to1.9 cm, as shown in Fig. 4. Medical 

rehabilitation was started immediately after surgery and anti-tuberculosis medication was continued. Afterward, the 

patient had a good recovery, and the motoric paraplegia improved in strength (motoric strength from 0 to 5), while the 

hypoesthesia became normal. After a few months, the patient is able to walk normally and engage in routine daily 

activities without any neurological deficits. Anti-tuberculosis treatment was given in 9 months. This case report is 

presented based on the Surgical Case Report (SCARE) Guideline. [7]

alt-text: Fig. 3

Figure 3.Fig. 3

Spinal cord compression due to vertebral body destruction at the level of vertebral T1 to T3. The paravertebral abscess has drained 

from posterior approach (↑).

i Images are optimised for fast web viewing. Click on the image to view the original version.
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Figure 4.Fig. 4
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3.3 Discussion

Tuberculosis, caused by Mycobacterium tuberculosis, is a disease with a high global morbidity and mortality [8]. The 

World Health Organization ( ) reported that approximately 10 million people developed , and 1.4 million died 

in 2019. [2] The most common site of extra-pulmonary tuberculosis is the spinal cord, accounting for 15‐–20% of all 

cases. Meanwhile, the cervicothoracic junction is a rare site for spinal tuberculosis, which accounts for only 5% [1]. 

Cervicothoracic junction spinal tuberculosis in pediatric is uncommon because of this distinctive anatomic location. 

Anatomically, the region is the junction between the mobile lordotic cervical vertebrae and the rigid kyphotic thoracic 

vertebrae. The complexity of the junction has made surgical treatment approach very difficult and are rarely reported 

[5].

Furthermore, spinal tuberculosis has nonspecific signs, which often lead to delayed diagnosis, and some of the 

symptoms include complicated deformity, instability, and neurological deficit [4,9]. This case report presents a patient 

with severe clinical manifestations, such as gibbus, paraplegia, and UMN type lesion. Three segments of T1 to T3 had 

huge paravertebral abscess around the vertebral body of C5 to T3 in the patient. The formation of abscess and vertebral 

body damage was caused by hematogenous dissemination from the primary focus in the lungs or the lymph nodes to 

the anterior part of the vertebral body. Vein’'s batson’'s plexus also contributes in the central type of vertebral 

tuberculosis, while paradiscal infection spreads through the arteries [3,4].

Cervicothoracic junction plays a role in stability and biomechanics of the weight-bearing area [10]. Furthermore, 

deformity of this junction is associated with a high degree of spinal cord compression, which leads to severe 

Preoperative MRI (A) and postoperative radiograph (B) demonstrated decreased of the Cobb angle from 42° to 11° and sagittal 

vertical axis (SVA) from 5.9 cm to 1.9 cm that resulted in improved kyphotic deformity.

WHO TB



neurological deficits. Cervicothoracic junction spinal tuberculosis is rarely reported, and there is no specific consensus 

on the surgical treatment approaches. The criteria for surgery in patients include kyphosis of ≥ 20°, instability, 

neurological deficits, and persistent pain [1,4]. Patients with severe kyphosis and huge paravertebral are corrected 

through the anterior and posterior approaches. The anterior approach allows the surgeon to reach the lesion and abscess 

or infected vertebral bodies directly, but it has a higher risk of bleeding due to several organs and blood vessels [5]. 

Meanwhile, the posterior approach is disadvantageous due to destabilization effect, inadequate visualization of the 

pathology, and requires a long posterior construct to restore stability, but it has reduced bleeding risk. Most surgeons 

perform a combined anterior and posterior approach [9,11] but in this case report, the corpectomy cage single-stage 

posterior approach was used to decompress, debride, evacuate abscess, correct the deformity, and maintain stability. 

Clinical and radiological evaluation showed a good result with a Cobb angle correction from 42° to 11° and SVA from 

5.9  cm to 1.9  cm. Subsequently, the patient experienced medical rehabilitation and showed an increased motoric 

strength by 5 points and normality of sensory.

4.4 Conclusion

The cervicothoracic junction spinal tuberculosis with huge paravertebral abscess makes surgical procedure challenging, 

specifically in pediatric patients. However, the posterior surgical approach was used to treat the disease effectively.
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• Spinal tuberculosis cases are one of the most common infection cases that happen in the most developed country.

• Cervicothoracic junction spinal tuberculosis in pediatric is rarely reported, especially with a large paravertebral abscess.

• Surgical approaches of the spinal tuberculosis are varied and include single or staged, anterior or posterior, and anterior-

posterior or posterior-anterior combined surgery, most of the cases performed with combined surgery.
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