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Abstract: 

Introduction: The standard anterior approach for cage fixation in upper thoracic spine is more aggressive and less familiar. 

Moreover in upper thoracic spine T3 to T5 this approach for cage fixation is quite complicated because of limited space for cage 

placement due to presence of heart and major vessels.However cage insertion through posterior approach is simple with lesser 

complications, decreased duration of surgery and shorter hospital stay. Furthermore the neurosurgeons are more familiar with 

posterior approaches in spine. The aim of study was to determine the safety and effectiveness of posterior cage insertion in upper 

thoracic spine 

Methods:  This study was conducted at neurosurgery department, Ghazi Medical College, Dera Ghazi Khan. Eight cases of 

thoracic spinal tuberculosis from T3 to T5 level were enrolled in this study in which only single level was involved. These  

patients underwent decompression and cage insertion  through posterior approach. All eight patients had neurologic deficits in 

the form of weakness of lower limbs, sphincteric disturbances and back pain. All patients were followed 3 monthly for one year. 

The efficacy of procedure was assessed by the neurological status of lower limbs, decrease in backache and reduction in 

erythrocyte sedimentation rate (ESR). Antituberculous treatment was given to all patients for one year. 

Results: Average duration of surgery was two  and half hours. All patients improved neurologically as assessed by Frankel 

grading and spasticity in lower limbs. No dislodgement of cage was noted during followup period . There was no wound infection 

and ESR reduction was evident in all cases    

Conclusion: The use of posterior approach for cage insertion in single level upper thoracic spinal tuberculosis is safe ,effective 

and canbe used as an alternative to anterior and / or anterolateral approach especially in t3 to t6.  
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INTRODUCTION: 

Tuberculosis has become increasingly widespread in 

our country (1,2). Bone and Joint tuberculosis 

(BJTB) constitutes about 10% of total extra-

pulmonary TB cases(3), and spinal tuberculosis is 

known as the most commonly infected site among 

skeletal tuberculosis (about 44%) (4). The 

intervertebral disc and the end plates of the adjacent 

superior and inferior vertebral bodies are often 

involved in spinal tuberculosis, and their severe 

destruction can result in kyphotic deformity and even 

paraplegia (5). Various studies have shown that the 

majority (82- 95%) of spinal tuberculosis patients 

obtain good clinical outcome after receiving current 

chemotherapy. 

 

Surgical intervention is required if the patients suffer 

from neurologic deficit, big abscess formation, 

persistent or recurrent infection, severe pain, local 

kyphosis, and segmental instability (1,2,5-7). 

Surgical intervention has become an important way 

of treating serious spinal tuberculosis, and the 

anterior-posterior approach is known as the gold 

standard for surgery, but limited by severe trauma, 

great blood loss, and high risk (2). Many studies have 

revealed that posterior approach is able to achieve 

good clinical outcome when treating spinal 

tuberculosis (1, 2,6,8,9). Vertebral height demands 

reconstruction after surgical debridement, but it is 

still elusive to select appropriate bone-grafting 

materials to restore vertebral height (1,10-13). 

 

The standard anterior approach for cage fixation in 

upper thoracic spine is more aggressive and less 

familiar. Moreover in upper thoracic spine T3 to T5 

this approach for cage fixation is quite complicated 

because of limited space for cage placement due to 

presence of heart and major vessels.However cage 

insertion through posterior approach is simple with 

lesser complications, decreased duration of surgery 

and shorter hospital stay. Furthermore the 

neurosurgeons are more familiar with posterior 

approaches in spine. The aim of study was to  

 

 

determine the safety and effectiveness of posterior 

cage insertion in upper thoracic spine. 

 

OBJECTIVE: 

To determine the safety and effectiveness of titanium 

mesh cage (TMC) insertion through posterior 

approach in single level upper thoracic spinal 

tuberculosis from t3 to t6.  

 

MATERIALS AND METHODS:  

Study design: Descriptive prospective 

Setting: Department of neurosurgery  Ghazi Khan 

Medical College & Hospital Dera Ghazi Khan 

Duration: One year April 2018 to March 2019All 

patients with spastic paraparesis were admitted 

through out patient department (OPD). History 

physical  examination, Magnetic Resonance Imaging 

(MRI) thoracic spine  was obtained along with 

Erythrocyte sedimentation rate ( ESR). Patients 

having spinal tuberculosis with spinal cord 

compression involving single level from T3 to T6 

were included in this study. Spasticity was graded by 

Ashworth’s grading system. Neurology of lower 

limbs was assessed by Frankel grading system. Chest 

X-ray was done to rule out pulmonary tuberculosis. 

Erythrocyte Sedimentation Rate (ESR) was obtained 

on each visit during follow-up period of one year 

.Informed  consent was obtained from all patients and 

study was approved by ethical committe. 

Sampling technique: Non-probability consecutive  

 

Inclusion criteria : 

T3 –T6 thoracic  spinal tuberculosis  with paraparesis 

• Severe end plate destruction with local 

kyphosis 

• Patients withextradural cord compression 

from T3 to T6  

• Age 15 to70 years  

• Intractable pain  

 

Exclusion criteria: 

Patients with Frankel gradeA for more than one 

week.Patientsless than 15 years & more than 70 years 

of age.Patients infected with HIV.  

QR code 
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Data analysis : 

Date was assessed by spss statistical version . P-value 

<0.5 was taken as significant. 

Operative technique: 

After written informed consent; fitness for General 

anaesthesia (G/A) was obtained. After G/A, patient 

was laid down in prone position with blosters under 

chest and iliac crests making abdomen free from 

compression. Appropriate padding of pressure point 

was done with neck held in neutral position. Incision 

was marked with the help of image intensifier or pre 

–operative marker x-ray. Two levels above and 

below the involved level were included in the 

incision and same was done in case of gibbus if 

present. Paraspinal muscles were separated Sub-

periosteally. Dissection was extended farlaterally 

upto the full exposure of rib heads on both sides. 

Laminectomy of involved level was done. Rib heads 

at involved level were excised . On the side greater 

epidural collection costo-vertebral junction ware 

excised till the visibility of pedicels and nerve roots 

on both sides. Never root of the side with more 

collection was transectedattaching  a thread of silk 

2/0 with its sleeve. Intervertebral discs above and 

below the involved level were excised. Caseous 

material along with sequestered  bone fragments were 

taken out from under lateral side using thread 

attached with sacrificed nerve root as a sling for 

gentle retraction of corddura. Debridement and 

decompression at involved level was done from 

lateral and anterior side of duraexposoing 

thevertebral bodies  and end plates above and below. 

Titanium mesh cage of appropriate size was placed 

and snuggly fitted in the preformed spaceafter filling 

it with bone chips.Cage position was adjusted and 

confirmed using per-operative image 

intensifier.Drain placed and wound closed in layers. 

Patients were  assessed immediate post operatively 

especially the status of lower limbs.patients were 

followed fortnightly for first three months and then 

monthly for next 9 months. 

RESULTS:  

There were 8 patients included in this study. Mean 

age was 38.5 years. 3(37.5%) were females and 5 

(62.5%) were males. Two ( 25%) patients were 

paraplegic. All  (100%) patients had gibbus on back. 

All  (100%) patients had ESR more than 50 and three 

(37.5%) patients were having pulmonary tuberculosis 

along with spinal TB. 6 patients (75%) attained full 

neurological recovery of Frankel grade E.NO patient 

was received with cage dislodgement during follow-

up. No patient developed wound infection. No 

mortality occured in our study. Anti tuberculous 

treatment was continued for 12 months . 

 
Average duration of surgery was two  and half hours. All patients improved neurologically as assessed by Frankel 

grading and spasticity in lower limbs. No dislodgement of cage was noted during followup period. There was no 

wound infection and ESR reduction was evident in all cases. 
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Fig. Pre-Operative MRI Thoracic spine. 
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Fig. 2 X-Ray Post-Operative Thoracic Spine Lateral and AP view. 

 

DISCUSSION:  

All  (100%) patients had gibbus on back. All  (100%) 

patients had ESR more than 50 and three (37.5%) 

patients were having pulmonary tuberculosis along 

with spinal TB. Similar studies showed that 

preoperative managements are very important for 

perioperative period care. The ESR and CRP are of a 

high level, which represent that the tuberculosis 

bacillus are active and TB toxicity symptoms are 

serious. ESR and CRP can't return to normal within 

2±4 weeks after chemotherapy, because of abscesses 

persisting, but TB toxicity symptoms may be 

relieved. When ESR decreased below 40±80 mm/h or 

returned to normal, and CRP was progressively 

decreased(14,15,16,17), the surgery was 

recommended. In addition, if the patients 

encountered neural function aggravation, defecation 

function disturbance, and paraplegia, the surgical 

intervention should be perfomed immediately. 

75% attained full neurological recovery of Frankel 

grade E.NO patient was received with cage 

dislodgement during follow-up. Similar results found 

in recently, many studies report that titanium mesh 

cages showed an important potential in reliable spinal 

reconstruction, high bone fusion, sufficient sagittal 

profile maintenance and low implant-related 

problems (6,10, 18, 19). In this research, the single-

segment titanium mesh group and autogenous iliac 

bone group achieved solid bone fusion, and 

neurological function in all patients was obviously 

improved after surgery apart from 1 case in group B1 

who was rated as grade D at the final follow-up. 

Cobb angle loss and intervertebral height loss in 

group A1 were less when compared with that in 

group B1. Our results were consistent with 

previously published results (2, 5, 18). On the one 

hand, titanium mesh cages allowed tailored design of 

shape corresponding to individual bone defects. 

Titanium mesh cages was filled with resected 

cancellous bone, which consisted of excised vertebral 

lamina and articular process, and the donor site 

complications were avoided. And its insertion to the 

resection site provided a large interbody Ð bone 

interface beneficial to improve spinal stability. 

Posterior instrumentation and titanium mesh cages 

were used in our patients to enforce operative 

segments stability, induce deformity correction and 

maintenance, bone fusion and prevention of bone 

resorption. Cobb angle loss and intervertebral height 

loss using autogenous iliac bone graft were revealed 

to be greater than that using titanium mesh cages, 

which may be mediated by bone resorption. In the 

current study, solid bony fusion, good clinical 

outcomes as well as improvement of neurologic 

function were achieved in single-segment titanium 

mesh group and autogenous iliac bone group, and a 
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small loss of kyphosis and intervertebral height 

correction was acceptable (7). 

 

CONCLUSION:  

The use of posterior approach for cage insertion in 

single level upper thoracic spinal tuberculosis is safe 

,effective and canbe used as an alternative to anterior 

and / or anterolateral approach especially in t3 to t6.  
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