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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Spinal Tuberculosis ranks as one of the most common 

extrapulmonary varieties of tuberculosis. The study outlines 
the Extended Posterior Circumferential Decompression 
(EPCD) procedure for managing tuberculous spondylitis, a 
prevalent extrapulmonary form of tuberculosis. EPCD involves 
360-degree dural decompression, anterior column debridement, 
and reconstruction following posterior instrumentation. 
This technique addresses both the infection and associated 
complications, particularly beneficial in cases with or without 
paraplegia. EPCD aims to improve outcomes by effectively 
tackling the pathology and restoring spinal stability.

Purpose: To evaluate the functional and radiological outcome 
following Extended Posterior Circumferential Decompression 
in the tuberculosis of dorsal spine.

Methods and study design: A total of 10 patients were 
included after fulfilling inclusion criteria between July 2019 
to December 2021, all patient underwent Extended Posterior 
Circumferential Decompression. All patients assessed 
using Visual analog scale (VAS), Medical Research council 
(MRC) grading, Frankel grading, Kyphus angle, Erythrocyte 
sedimentation rate (ESR), X-rays preoperative, immediate post 
operative period and 9 month follow up.

Results: All patients were available for follow up, in this study 
mean age was 55.7 ± 17.91. Out of 10 patients 60% were female, 
40% was male. VAS, MRC grading, Frankel, ESR values, 
Kyphus angle showed better results in terms of functional and 
radiological outcome at 9 month follow up compared to pre 
operative values.

Conclusion: The Employed Posterior Costotransversectomy 
Decortication (EPCD) technique grants ample ingress to both 
the lateral and anterior domains of the spinal cord, ensuring an 
equally efficacious decompression. This approach, characterized 
by its diminished morbidity, steers clear of the entanglements 
linked with thoracotomy and laparotomy. Moreover, it fosters 
prompt mobilization, thereby forestalling the adversities 
entailed by protracted immobility. With its capability for 
favorable kyphosis correction, adept surgical decompression, 
and enhanced functional outcomes, it stands as a beacon of 
surgical finesse.

Key words. Dorsal spine, Tuberculous spine, EPCD.
Introduction.

Spinal tuberculosis (TB) predominantly affects the vertebral 
bodies, with approximately 98% of cases involving them. Thus, 

anterior decompression becomes necessary when warranted. 
In instances of posterior complex disease and interspinous 
tuberculous granuloma, laminectomy is advisable. Spinal 
TB is among the most common type of skeletal tuberculosis, 
accounting for half of all cases [1,2]. Traditionally, the anterior 
approach has been preferred because it provides direct access 
to the afflicted vertebral bodies, allowing for debridement, 
decompression, and defect correction. However, anterior 
thoracic surgery (thoracotomy) poses significant morbidity risks, 
particularly due to infection-induced osteoporosis weakening 
vertebrae and complicating fixation and biomechanical stability. 
Associated complications contribute to higher morbidity 
and mortality rates, often necessitating surgical intervention, 
depending on severity.

Neurological complications in active spinal TB primarily stem 
from mechanical compression, instability, and inflammation, 
transitioning to intrinsic spinal cord changes in the healed stage, 
especially in longstanding kyphotic deformities. Treatment must 
integrate conservative measures with surgical decompression 
when warranted, based on MRI findings. Preservation of cord 
integrity and edema/myelitis response to conservative therapy, 
while extradural compression cases demand early surgical 
intervention.

To address the limitations of anterior approach stability, a 
combination anterior debridement and posterior instrumentation 
method is recommended. However, this entails dual surgeries, 
heightening morbidity risks, and is reserved for patients with 
significant deformities.

Surgical elimination of compressive components, such as 
granulation tissue, dead bone, and disc material not only 
improves neurological status but also enhances drug delivery and 
vascularity at the disease site, aiding healing and fusion [3-5].

This study introduces the Extended Posterior Circumferential 
Decompression (EPCD) procedure for managing tuberculous 
spondylitis, with or without paraplegia. EPCD encompasses 
360-degree dural decompression, anterior column debridement, 
and post posterior instrumentation [6,7]. This technique 
addresses the multifaceted aspects of spinal TB management, 
aiming to optimize outcomes by effectively addressing infection, 
associated complications, and structural integrity restoration.
Materials and Methods.

This prospective study was done in the Orthopedics department 
of an academic hospital in Pondicherry, after the approval of 
ethical committee over a period of one and half years (July 2019- 
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December 2021). Patients diagnosed to have tuberculosis of 
dorsal spine with pain, deformity and neurological deficit were 
treated with Extended posterior circumferential Decompression 
assessed clinically and radiologically. All clinically and 
radiologically diagnosed patients with tuberculosis of dorsal 
spine between July 2019 to December 2021 were included in 
this study. The study excluded individuals having a history of 
previous spine surgery, medically unfit patients, and multilevel 
TB of the spine.

The patients who underwent Extended posterior circumferential 
decompression (EPCD) were evaluated immediately 
preoperatively and 1 year follow up. Convenient sample size of 
10 patients were used in this study. However, one patient passed 
away 8 months after surgery due to other medical condition.

Pain, neurological status, and Kyphotic correction were 
assessed by using Visual analog scale (VAS), Frankel grading, 
medical research council (MRC) grading respectively. Data 
collections were obtained and entered into an excel sheet. 
Privacy and confidentiality were maintained throughout, ESR, 
X-ray Dorso-Lumbar Spine Anteroposterior/ Lateral view, MRI 
Dorso-Lumbar spine was recorded from all patients in the study.
Surgical Technique.

The surgical method begins with a posterior midline exposure 
that extends several levels above and below the lesion. 
Dissection begins at the lesion level and progresses bilaterally 
to reveal transverse processes, costotransverse articulations, 
and the inner 5-8 cm of ribs. Pedicle screws are located at both 
the proximal and distal levels, and they may be reinforced with 
cement for osteoporotic bone. Bilateral costotransversectomy 
can be used to drain prevertebral abscesses and expose 
afflicted vertebral bodies. Following temporary stabilization, 
bilateral laminectomy and corpectomy enable circumferential 
decompression. A temporary rod on the contralateral side 
provides support. A tailored rod and interbody spacer are then 
positioned to treat kyphosis by shortening and compressing 
the spinal column. This comprehensive technique attempts to 
address pathology, stabilize the spine, and correct abnormalities, 
ultimately improving patient outcomes.

Figure 1A showing exposure of dorsal spine and figure 1B 
showing after instrumentation before closure.

Results.
Among the study population, the mean age was 55.7 ± 

17.91 years with a female preponderance of 60%. Out of the 
10 patients included in this study 6 patients did not have any 
complications, 2 of them had Deep vein thrombosis, 1 had 
worsening of bedsore and 1 passed away due to other medical 
cause 8 months after surgical intervention. The mean ESR Pre 
Op was 94 ± 3.03, it was 24 ± 2.34 at post-op.

In this prospective study of 10 patients, the pre-op VAS Score 
was 7 in 7 patients and 8 in 3 patients. One year follow up VAS 
Score, was 2 in 7 patients and 1 in 2 patients. Neurological 
deficit assessment done using Frankel grading in preoperative 
period was A in 50%, 30% were B, and 20% were C. On 
assessment using Frankel grading in one year follow Up, 5 
of them improved to D, 3 of them to E and 1 remained in C. 
Among the study population with MRC grading preoperatively, 
50% of them were 0, 30% of them were 1 and 20% of them 
were 2. In one year follow up of MRC grading, 4 of them were 
4, 3 patients had a score of 5 and 2 had an MRC grade of 3. 
The Table 1 shows the Preoperative Kyphus angle and one year 
follow up Kyphus angle.

Table 1. Preoperative Kyphus angle and one year follow up Kyphus 
angle.
Parameter Mean ± SD Median Minimum Maximum
Kyphus 
Angle in Pre-
operative

27.9 ± 4.12 30.00 21.00 33.00

Kyphus Angle 
in follow up 21.6 ± 3.89 21.50 17.00 26.00

The mean Kyphus Angle in follow up for 10 patients was 27.9 
± 4.12, it was 21.6 ± 3.89 at one-year post-op.

The Figure 2A and 2B shows the Preoperative Xray 
anteroposterior view (2A) and lateral view (2B) showing D6-
D7 collapse in a 57-year-old male a case of D6-7 Potts spine 
with neurological deficit.

Figure 2A,B. Figure 2A,2B: Pre operative Xray anteroposterior view 
(2A) and lateral view (2B).

Figure 1 A                         Figure 1 B
Figure 1A,B. Intra operative pictures during the procedure, 1A showing 
exposure of dorsal spine and 1B showing after instrumentation before 
closure).

Figure 2A                                        Figure 2B
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The Figure 3A, 3B shows the Follow up of Dorsolumbar spine 
Xray anteroposterior view (3A) and lateral view (3B) showing 
D6-D7 collapse in a 57-year-old male a case of D6-7 Potts spine 
with neurological deficit.

Figure 4A,4B shows the Follow clinical pictures of a 57-year-
old male a case of D6-7 Potts spine with neurological deficit 
showing standing (4A) and flexion (4B).
Discussion.

Spinal TB is treated using either conservative approaches or 
surgery. The usual method consists of chemotherapy, imaging, 

and blood marker surveillance every three months, accompanied 
by a return to normal activities with braces. Bed rest, with or 
without plaster casts, is also part of the approach. It results in 
extended recumbency consequences such deep vein thrombosis, 
pressure ulcers, and chest infections and needs protracted 
periods of immobilisation. It is unable to halt the kyphotic 
deformity's development [8,9].

Surgery is recommended in advanced instances and the elderly 
to avoid problems with conservative management, as well as 
those who did not exhibit symptoms of progressive healing, the 
emergence of neurological disorders, or neurological worsening 
during conventional therapy. The goals in treating these patients 
of the thoracic spine are to arrest the progression of kyphosis, 
maintain, strengthen stability, correction, and execute a suitable 
decompression and debridement [10].

The anterior approach is widely recognised as the 
most appropriate among decompression procedures for 
decompression of Pott's spine. Hodgson and Stock established 
radical frontal surgery in 1960. The classic anterior approach 
provides numerous benefits, including the ability to immediately 
reach the disease and perform decompression, more deformity 
repair, fewer muscle dissection, and the capacity to anchor a 
graft under compressive stress for fusion [11].

Morbidity and mortality associated with transpleural and 
retroperitoneal methods, such as atelectasis, pneumothorax, and 
postoperative ileus, as well as enhanced instability of the spine 
following anterior decompression are important downsides 
[12]. Additionally, challenges arise when patients have 
concurrent pulmonary pathologies. Despite these concerns, the 
anterior approach remains the gold standard for debridement 
and decompression due to its direct access to the affected area.

The use of tricortical iliac crest grafts is associated with 
donor site morbidity, while anterior instrumentation may not 
provide sufficient stability for proper fixation due to concurrent 
inflammation and the hyperemic, porotic nature of anterior 
bones. Difficulty in implant retention, as well as potential issues 
like graft subsidence and slippage, further complicate matters. 
Utilizing transpedicular screws with the Moss Miami system 
has been shown to effectively stabilize the thoracolumbar and 
lumbar spine.

Our study focused on anterior decompression and posterior 
stabilization using the Extended Posterior Circumferential 
Decompression approach, resulting in swift recovery and 
early mobilization. We prospectively assessed functional and 
radiological outcomes in 10 patients, with a male-to-female ratio 
of 40% to 60% and ages ranging from 22 to 72 years. Schirmer 
et al. [13] noted that 50% and 25% of patients develop Pott's 
disease in their first and second decades of life, respectively, 
while most patients in our study were in their second to sixth 
decades of life. In our study, the Pre-Operative VAS Score was, 
with 70% of patients scoring 7 and 30% scoring 8 and 70% of 
them had a score of 2 on the post-Follow-Up Vas, while 20% 
had a score of 1.

Garg et al. [5] conducted a retrospective analysis on 70 
patients with thoracic and lumbar tuberculosis to evaluate the 
medical, radiological, and practical consequences of anterior 
versus posterior debridement and stabilization. Their findings 
suggested that while posterior instrumentation achieves superior 

Figure 3A                                       Figure 3B 
Figure 3A,B. Follow up Dorsolumbar spine Xray anteroposterior view 
(3A) and lateral view (3B).

Figure 4A                                   Figure 4B 
Figure 4A,B. Follow clinical pictures of a 57-year-old male a case of 
D6-7 Potts spine with neurological deficit showing standing (4A) and 
flexion (4B).
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kyphosis correction and is linked with fewer complications and 
morbidity, the anterior approach remains an equally viable 
strategy for effective debridement and stabilization. Despite 
the advantages offered by the posterior route, both techniques 
exhibit comparable efficacy in addressing the pathology and 
restoring spinal stability, providing clinicians with valuable 
options in the managing spine tuberculosis. In a retrospective 
analysis of spinal TB, Moon et al. discovered that posterior 
instrumented stabilisation alone might correct and stop the 
progression of kyphosis [7].

In our study, there were short term complications like deep 
vein thrombosis (DVT) in 2 patients and worsening of bedsores 
in 1 patient. The 2 patients who developed DVT did not follow 
DVT prophylaxis as advised and the patient who had worsening 
of bedsores from grade 2-3 was due to poor home care provided 
after discharge from hospital. All the patients who followed 
our DVT prophylaxis and post operative care regimen as 
advised did not develop any short-term complications, hence 
it can be understood that the development of these short-term 
complications were individual patient parameters and not due 
to the surgical technique used by us. The Extended posterior 
circumferential approach proves safe for thoracic Pott's 
disease, boasting swift operation and minimal postoperative 
complications. It notably enhances neurological, radiological, 
pain, and functional outcomes, as evidenced by the study 
findings.
Conclusion.

The Extended Posterior Circumferential Decompression 
provides adequate access to the lateral and anterior portions 
of the spinal cord, ensuring efficient decompression with little 
morbidity. This approach circumvents the complications linked 
to thoracotomy and laparotomy, promoting early mobilization 
and averting issues arising from prolonged immobility. 
Moreover, it yields favorable outcomes including improved 
kyphosis correction, enhanced surgical decompression, and 
superior functional recovery.
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