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Comparative Prospective Study
Arvind Singh”, Shiv Kumar Bali”, Subhajit Maji"*, Kaustubh Ahuja”, Nagaraj Manju Moger, Samarth Mittal“, Bhaskar Sarkar,

Pankaj Kandwal
All India Institute of Medical Science, Rishikesh, Uttarakhand, India.

Background: The surgical treatment of unstable burst fracture (TLICS >4) of the thoracolumbar vertebrae remain controversial. This study is
aimed to compare the short segment versus long-segment posterior fixation for thoracolumbar burst fracture.The objective of the study is to
study comparison of outcome of the Short-Segment Posterior Fixation (SSPF) versus Long-Segment Posterior Fixation (LSPF) for treatment of
thoracolumbar burst fracture in term of surgical, radiological, neurological and functional outcome. Subjects & Methods: In this prospective
study, we included 32 patients with Burst fracture AO type A3, A4 of Thoracolumbar spine (T10-L2), who underwent posterior pedicle screw
fixation for Burst fracture Thoracolumbar spine. A total of 18 of the patients underwent Short-Segment Posterior Fixation (SSPF) (Group A);
group A is further divided into three subgroups Al: short-segment only(n=10), A2: short-segment with index screw(n=4) and A3: short-segment
with anterior column reconstruction(n=4) with cage, Whereas 14 patients had Long-Segment Posterior Fixation (LSPF) (Group B). Surgical
(duration of surgery, blood loss, complication), Clinical (Oswestry questionnaire, spinal cord independent measuring scale), radiological
(percentage of anterior body height compression, kyphosis correction loss, Mc Cormack classification) and Neurological (Frankel grading)
outcomes were analyzed. Results: The operative time Group A (159.85 min#£ 22.5) was significantly shorter than Group B (198.7£ 31.5).
Blood loss was significantly less in Group A (478 ml4 259.3) than Group B (865ml= 275.7). Kyphosis Correction loss at 6" month follow up
in Group A (subgroup Al: 10.7deg+6.2, subgroup A2: 7.1deg+7.4 and subgroup A3: Subgroup A3: 6.1deg+5.2) was higher than that of group
B (6.2deg+6.3). Complication (surgical site infection) occurred in Two patients in group B. There was no significant difference in terms of
improvement in functional and neurological outcomes among both groups. The functional outcomes as per the SCIM and ODI score at 6" month
follow up in group A: 74.7 +-22.29, 31.5+-13.73 respectively, and group B: 73.8+-26.07, 26.7+-17.9, respectively. Conclusion: Short-Segment
Posterior Fixation (SSPF) is a significantly decreased duration of surgery and blood loss compare with Long-Segment Posterior Fixation (LSPF).
Loss of kyphosis correction in Short-Segment Posterior Fixation (SSPF) may be decreased with index screws or anterior column reconstruction.
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Introduction if necessary and spine stabilization followed by active patient
mobilization. The posterior procedure for the thoracolumbar
junction is well established with advantages such as more
safety in exploring the surgical site without violating the
pulmonary, visceral, and vascular structures, being less
technically demanding and familiar to a spine surgeon.(?!
Long-Segment Posterior Fixation (LSPF) at least two levels
above and below the fractured vertebra.>*! Allows for a

stronger construct, though limits flexibility at the fractured

Denis et al 1983 defined the burst fracture in his 3-column
theory as a compression fracture of the anterior and middle
vertebral columns, which causes retropulsion of a posterior
vertebral body fragment into the spinal canal.l'l Patients
with burst fractures can be managed either conservatively
or operatively. Stable injury patterns; Thoracolumbar Injury
Classification and Severity Scale (TLICS <4) may be treated
nonoperatively with brace immobilization. Unstable injury

patterns (TLICS >4) are treated operatively with the guiding
principles of deformity correction, neurologic decompression

level and is more extensile and may be associated with higher
intraoperative blood loss and length of operation.! Short-
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segment fixation has largely replaced long-fixation in the
management of burst fractures. However, instrument failure
and recurrence of kyphosis are reported if short-segment
posterior fixation. [*-#]

The implant failure in Short-Segment Posterior Fixation
(SSPF) can be circumvented by using an indexing screw in
the fractured vertebra or by augmenting posterior fixation
with anterior column reconstruction. Several study attempts
to compare SSPF with LSPF though each has significant
limitations.*~1?]

The aim of this study to compare the outcome of SSPF
with LSPF in terms of surgical, radiological, functional and
neurological outcomes.

Subjects and Methods

In this prospective study, we included 32 patients fulfilling
the inclusion criteria who underwent posterior pedicle screw
fixation for Burst Fracture of Thoracolumbar spine.

Inclusion criteria

o Burst fracture AO type A3, A4
e Thoracolumbar spine (T10-L2)
o TLICS score >4

e Mc Cormack score >7

A total of 18 of the patients underwent Short-Segment
Posterior Fixation (SSPF) (Group A); Group A is further
divided into three subgroups Al: short-segment only (n=10),
A2: short-segment with index screw(n=4) and A3: short-
segment with anterior column reconstruction(n=4) with cage,
whereas 14 patients had Long-Segment Posterior Fixation
(LSPF) (Group B). Surgical (duration of surgery, blood
loss, complication), Clinical (Oswestry questionnaire, spinal
cord independent measuring scale), radiological (percentage
of anterior body height compression, kyphosis correction
loss, Mc Cormack classification) and Neurological (Frankel
grading) outcomes were analyzed.

Surgical technique

Posterior/ poster lateral approach: After induction of anes-
thesia, the patient was positioned prone, ensuring adequate
padding of bony prominences. Under all aseptic precautions,
partly prepared and draped. The incision is given from one or
two spinous processes above and below the area to be instru-
mented. Fascia and the par spinal muscles elevated from lam-
ina up to the tips of the transverse processes. Pedicle screws
were inserted one level above and below the fractured ver-
tebra for Short-Segment Posterior Fixation (SSPF) (Group
A) and two or more than two levels above and below for
Long-Segment Posterior Fixation (LSPF) (Group B) and fixed
with the rod on one side provisionally followed by Posterior

or Poster lateral decompression and the anterior column was
reconstructed using either cage filled with graft or graft alone.
Posterior elements and transverse processes decorticated at
each instrumented level and placed the bone graft onto the
decorticated surface. The contoured rod was placed bilaterally
and the wound would be closed in layers over a drain.

Results

Case examples:

Case example 1: Short segment posterior fixation with Index
Screw

Case example 02: Short segment posterior fixation with
anterior column reconstruction.

Case example 03: Long segment posterior fixation.

The operative time Group A (159.85+ 22.5 min) was
significantly shorter than Group B (198.7+ 31.5 min). Blood
loss was significantly less in Group A (478+ 259.3ml) than
Group B (8654 275.7ml). Mean Kyphosis correction in Group
A (subgroup Al: 12.7degt+ 7.2, A2: 13.2degt 5.2, A3:
16.3deg+ 8.2) and Group B (16.8deg+ 4.2). The kyphosis
correction between the groups was comparable in the post-op
period. Loss of Kyphosis Correction at 6! month follow up
between Group A2 and A3 is comparable to group 3, while in
Group Al was higher than that of Group B [Table 1]. Mean
SCIM, and ODI score at 6! month follow up in Group A (Al,
A2 & A3) was: 74.7 +-22.29, 31.5+-13.73 respectively and in
Group B: 73.8+-26.07, 26.7+-17.9 respectively. There was no
significant difference in terms of functional and neurological
outcomes [Table 2]. Complication: surgical site infection
occurred in two patients in Group B.

Discussion

Operative treatment for thoracolumbar burst fracture is
generally performed when TLICS score more than or equals
to 4. The goal of surgery is to decompress the spinal
canal, restoration, maintenance of vertebral body height,
spinal alignment, rigid fixation for early ambulation and
rehabilitation, prevention of progressive neurological injury
and kyphotic deformity. Although short-segment pedicle
screw fixation is considered as a standard method. [®13-2%]
Some studies have shown a higher rate of failure. >!]

Our study showed Group A has statistically (p < 0.05)
shorter duration of surgery as compared to Group B, which
is comparable with a study conducted by Sapkas et al.['*] and
Tezeren et al.[”) We found blood loss was significantly less
(p<0.005) in Group A (478 ml% 259.3) than Group B (865
ml+ 275.7), which is comparable with Sapkas et al.['?] &
Tezeren et al.[”]
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Figure 1: Showing case example of a 34-year-old male with burst fracture L1 with Frankel C paraplegia which was managed
with short-segment posterior fixation with index screw:- (A) -pre-operative plan radiograph showing decreased L1 vertebral
body height with increased interpedicle distance in AP view which is suggestive of burst fracture L1 with kyphotic deformity
of 18.4degree, (B) -plan radiograph postoperative showing short-segment posterior fixation with index screw (arrow) in fracture
vertebra with kyphosis angle 8.6 degrees, (C)- plan radiograph at 6th moth follow up showing kyphosis angle of 14.1degree.

Figure 2: Showing case example of a30-year-old male with burst fracture L1 with Frankel D paraplegia which was managed with
short-segment posterior fixation with anterior column reconstruction with PEEK cage:- (A& B) -pre-operative plan radiograph
showing decreased L1 vertebral body height with increased interpedicle distance in AP view which is suggestive of burst fracture
L1 with ky-photic deformity of 16.4degree, (C &D) -plan radiograph postoperative showing short-segment posterior fixation with
anterior column reconstruction with PEEK cage (arrow) with lordosis angle 1.4 degree, (E &F)- plan radiograph at 6th month
follow up showing kyphosis angle of 1.8degree.
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Table 1: Comparing radiological outcome among both groups

Radiological outcome  Group A (mean+SD) Group B (mean+SD) p value

Kyphotic correction Subgroup Al: 12.7deg+7.2 16.8deg+4.2 0.86
Subgroup A2: 13.2deg+5.2 0.78
Subgroup A3: 16.3deg+8.2 0.56

Loss of Kyphotic Subgroup Al: 10.7deg=+6.2, 6.2deg+6.3 0.034
Subgroup A2: : 7.1deg+7.4 0.056
Subgroup A3: 6.1deg+5.2 0.1

Table 2: Comparing improvement in neurological outcome among both group
Pre-op  Frankel No. of Frankel grade at 6th month follow up
grade patients
A1) B(2) C@3) D(4) E(5)

Group A

A(1) 6 4 2

B(2) 1 1

C@3) 6 2 2 2

D(4) 5 3 2

E(5) 0

Total 18

Group B

A1) 3 2 1

B(2) 1 1

C@3) 7 4 2 1

D(4) 3 2 1

E(5) 0

Total 14

In subgroup analysis at 6! month follow up we found
significantly lesser loss of kyphosis correction in subgroup
A3 (Short-Segment Posterior Fixation with anterior column
reconstruction) as compared to subgroup Al (Short Segment
Posterior Fixation only). Short-segment Posterior Fixation
with index screw (subgroup A2) also decreases the loss
of kyphosis correction at 6" month follow up which
is comparable with Short-segment posterior fixation with
anterior column reconstruction (subgroup A3), which is
comparable with the study conducted by Kim et al.[*?l Overall
the radiological outcome in patients with Short-segment
Posterior Fixation with anterior column reconstruction and
Short-segment Posterior Fixation with index screw is similar
to Long-segment Posterior Fixation (LSPF). However, a study
conducted by Sapkas et al.['?] Tezeren et al.’! and Alhemiary
et al.[?) showed significant differences among both short-
segment posterior fixation and long-segment posterior fixation
group in term of loss of kyphosis correction. Our study
showed no significant difference in terms of neurological

and functional outcomes among both groups. Surgical site
infection was encountered in two patients in the Long-segment
Posterior Fixation group. No implant-related complications
were encountered in both groups.

Conclusion

Short-segment Posterior Fixation (SSPF) is associated with
significantly decreased duration of surgery and blood loss
when compared to Long-segment Posterior Fixation (LSPF).
Functional and neurological outcomes are comparable among
both the groups. Loss of kyphosis correction in Short-segment
Posterior Fixation (SSPF) may be decreased with an index
screw or anterior column reconstruction.
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Figure 3: Showing case example of a24-year-old male with burst fracture L1 with Frankel A paraplegia which was managed with
long-segment posterior fixation:- (A) -pre-operative plan radiograph showing decreased L1 vertebral body height with increased
interpedicle distance in AP view which is suggestive of burst fracture L1 with kyphotic deformity of 24.6degree,(B) -plan radio-
graph postoperative showing long-segment posterior fixation with kyphosis angle 12.6 degrees, (C)- plan radiograph at 6th moth
follow up showing kyphosis angle of 16.5degree
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