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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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,
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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-

156



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.

v | -
Figure 1 B

Figure 1A,B. Intra operative pictures during the procedure, 14 showing
exposure of dorsal spine and 1B showing after instrumentation before
closure).
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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
Kyphus Angle
in follow up

27.9+4.12 30.00 21.00 33.00

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.
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Figure 2B
Figure 24,B. Figure 24,2B: Pre operative Xray anteroposterior view
(24) and lateral view (2B).
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Figure 3A Figure 3B

Figure 34,B. Follow up Dorsolumbar spine Xray anteroposterior view
(34) and lateral view (3B).

Figure 4A
Figure 4A,B. Follow clinical pictures of a 57-year-old male a case of

D6-7 Potts spine with neurological deficit showing standing (44) and
fexion (4B).

Figure 4B

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,
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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



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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