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Background: To evaluate the use of pedicle screw fixation in earthquake injured thoracolumbar 
spine. Methods: Nineteen patients with posttraumatic instability of lower thoracic or upper lumbar 
spine were included in the study. White and Panjabi criteria was used to assess spinal instability. All 
patients underwent open reduction and internal fixation by posterior approach. Pedicles were 
localized using detailed anatomical landmarks and intraoperative imaging. . Local bone was used as 
bone graft. The neurological status of the patients and any other complications were noted up to one 
year. Results: There were 19 patients with unstable thoracolumbar junction injuries who were 
managed with pedicle screws and rods. Females were more affected (F:M ratio was 8.5:1). Wedge 
compression was the commonest. None of the patients deteriorated after surgery. There were 20 
Frankel improvements in 18 patients (1.11 Frankel on average) with neurological deficit whereas 1 
patient in Frankel E remained in the same grade on subsequent follow-ups. There was one patient 
with wound infection and one patient developed DVT. None of the patients developed bedsores. 
Conclusion: Pedicle screw fixation is a useful choice for thoracolumbar junction injuries for 
achieving reduction and stability in both anterior and posterior column injuries, without affecting 
extra motion segments. 
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INTRODUCTION 
The thoracolumbar junction injuries are the commonest 
spinal injuries.1,2 The treatment of unstable fractures 
and fracture dislocations of thoracolumbar spine 
remains controversial.3 

The goal of the treatment of unstable 
thoracolumbar injuries is optimising neural 
decompression while providing stable internal fixation 
over the least number of spinal segments.4 Either 
anterior posterior or both approaches can be used to 
achieve fusion but the efficacy of either approach is the 
same.5-7 However, posterior approach is less extensive.8  

Pedicle screw devices allow immediate stable 
fixation as the screws traverse all the three columns.9 
The pedicle screws are passed one level above and one 
level below the injured vertebra via posterior 
approach.10 

The aim of this study was to evaluate the use 
of pedicle screw fixation for preservation of remaining 
spinal cord function, restoration of spinal alignment, 
achievement of pain-free fracture site, early 
mobilization and maximization of neurological 
recovery in earthquake injured patients. 

MATERIAL AND METHODS 
Nineteen patients with posttraumatic instability of 
lower thoracic or upper lumbar spine were surgically 
managed at the Department of Neurosurgery, Shifa 
International Hospital, Islamabad after 8th October 
earthquake. All those patients who were operated for 
thoracolumbar junction injuries with pedicle screw 
fixation were included. The patients with pre-existing 
systemic illness or associated extra spinal injuries 

significant enough to result in increased morbidity or 
mortality were excluded from the study. 

A detailed history and examination was 
carried out especially evaluating the mode of trauma, 
Frankel grading11 (Table-1), sensory level and any 
spinal deformity. Plain x-rays, in anteroposterior and 
lateral views were obtained and the instability of the 
spine was confirmed using White and Panjabi criteria12 
of spinal instability (Table-2). MRI or CT scan was 
done to further evaluate the important relationships and 
instability of spine. Those patients with unstable spine 
were then explained pros and cons of the surgical 
treatment. Patients willing for surgery were included in 
this study. All patients underwent open reduction and 
internal fixation by posterior approach. Laminectomy 
to decompress spinal cord was carried out at the 
involved level and bone was saved to be used as bone 
graft. Pedicles were localized using detailed anatomical 
landmarks and intraoperative imaging. Polyaxial screws 
were inserted through pedicles into vertebral bodies’ 
one level above and one level below fractured vertebra 
under fluoroscopic guidance. Rod contouring using a 
French bender was employed in all the cases. The rod 
was coupled to polyaxial screws. Distraction of anterior 
elements was produced by compressing the heads of 
Polyaxial screws by which annulotaxis was used for 
reduction of spinal deformity. The rotational movement 
was prevented by transverse traction device.  The 
cortical bone was roughened using high-speed drill to 
make suitable for bone graft. The bone already saved 
while doing laminectomy was broken into small 
fragments free of soft tissue and was placed over 
roughened cortical bone. The wound was then closed in 
layers after keeping a Redivac drain.   
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The patients were kept on broad-spectrum 
antibiotics and analgesics for one week. The drain was 
removed on the next day of surgery. Check x-rays were 
done on the 3rd postoperative day. Thoracolumbar 
support was given to the patients. Aggressive 
physiotherapy was started to mobilize patients. The 
neurological status of the patients and any other 
complications were noted up to one year. 

Table-1: Frankel grading for completeness of injury 
A Complete (no sensory or motor function is preserved) 
B Incomplete (Sensory, but no motor function is preserved 

below the neurological level) 
C Incomplete (Motor function is preserved below the 

neurological level, and the majority of key muscles below 
the neurological level have a muscle power grade of <3) 

D Incomplete (Motor function is preserved below the 
neurological level, and the majority of key muscles below 
the neurological level have a muscle power grade of ≥3) 

E Normal (sensory & motor function is normal) 

Table-2: White and Panjabi criteria of spinal 
instability (Quantitation of acute instability in 

sub-axial, cervical, thoracic and lumbar injuries). 

Condition 
Points 

assigned 
Loss of integrity of anterior (and middle) column 2 
Loss of integrity of posterior column(s) 2 
Acute resting translational deformity 2 
Acute resting angulation deformity 2 
Acute dynamic translation deformity exaggeration 2 
Acute dynamic translation deformity exaggeration 2 
Neural element injury  3 
Acute disk narrowing at level of suspected pathology 1 
Dangerous loading anticipated 1 
A score of 5 points or more implies the presence of instability. 

RESULTS  
There were 19 patients who were managed with pedicle 
screws for thoracolumbar junction injuries. There were 
17 females and 2 males (8.5:1 ratio). The age range was 
11 to 32 years (mean age of 21 years).  

McAfee’s classification of thoracolumbar 
injuries was used in our study. Wedge compression was 
the commonest in 11 patients (58%) whereas Fracture 
subluxation was seen in 2 patients (10.5%). There were 
4 burst fractures (21%), 2 translational injuries (10.5%) 
and no distraction injuries. 

One patient had an infected lacerated wound at 
back pre-operatively and we waited until the wound 
became healthy. This patient did well post-operatively.  

None of these patients deteriorated after 
surgery. The neurological status of the patients (Frankel 
grading) and subsequent improvement is shown in 
Table-3. The Table-3 shows that the patients are 
progressively moving from worse grade to a better 
grade. One patient in Frankel A (complete 
neurodeficit), who had a wedge fracture of L1 vertebra 
showed maximum improvement post operatively and 
moved to Frankel E (no neurodeficit). There were 20 
Frankel improvements in 18 patients (1.11 Frankel on 
average) with neurological deficit whereas 1 patient in 

Frankel E remained in the same grade on subsequent 
follow-ups. Almost complete removal of vertebral body 
was done to get satisfactory alignment of spine in two 
cases as shown in Figures 1 and 2. 

Figure-1: MRI showing complete translational injury at L3 
 

Figure-2: Post-op x-rays showing satisfactory reduction 

There was 1 patient (5%) with wound infection 
and implant failure, which was removed 5 months 
postoperatively. Bony fusion had occurred at the time of 
removal of implant. One patient developed DVT. One 
patient became severely depressed and required long term 
antidepressants. None of the patients developed bedsores 
or other complications of recumbency. All the paraplegics 
could mobilize with zimmers frame independently and 
could pass urine using crede manoeuvre. 

Table-3: Frankel grading of the patients 
 A B C D E 
At presentation 17 1 0 0 1 
At follow-up 2 13 2 0 2 
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DISCUSSION 
The management of fractures in the thoracolumbar 
region is a controversial subject.3,4,13 Disadvantages of 
conservative treatment include deterioration in 
neurological status in 17% of the patients,14 progressive 
kyphotic deformity in 20%,15 persistent backache,16 
decubitus ulcer and deep venous thrombosis.17 Most of 
these complications can be avoided by early mobilization 
and decreased hospital stay by early surgery.18 

The pedicle offers a strong point of attachment 
of the posterior elements to the vertebral body and 
pedicle screw instrumentation has revolutionized spine 
surgery.19,20 Pedicle screw fixation is considered bio- 
mechanically superior to other stabilization constructs 
or parapedicular screws and are exceptionally rigid.21-24 
It has rapidly become one of the most popular strategies 
for achieving solid fusion.20 So instrumentation with 
pedicle screws is a commonly used procedure for 
correcting deformity and stabilizing the spine until 
bony fusion occurs.25 These instrumentation systems 
may be divided into those using rods and those using 
plates. Operative stabilization consists of segmental 
distraction with pedicle screw fixation one level above 
and one level below the injured segment. By applying 
distraction, annulotaxis is exploited to aid in reduction 
of retro-pulsed bone and disc fragments.26 Similarly, 
pedicle screws have been shown to be superior to hooks 
in lumbar spine.27 

Intraoperative rod contouring using a French 
bender reduces the fatigue life of spinal constructs.28 

Tapping may decrease the pullout resistance of screws 
in osteoporotic spine but not in normal spine.29 We 
utilized rod contouring and tapping for screw 
placement in all our cases. 

Bony fusion was achieved in 18/19 (95%) of our 
cases whereas Sasso30 has reported a 95.6% arthodesis rate 
with dynamic compression plates and pedicle screws in 23 
patients. Sengupta et al31 showed similar fusion rates with 
iliac crest or local bone in a single level fusion but less 
morbidity in case of local bone. We also used autogenous 
local bone as graft in all cases.  

Zeiller SC24 et al utilized intraoperative 
neurophysiological monitoring in addition to 
anatomical landmarks and intraoperative imaging 
including neuronavigation.  Vougioukas VI et al32 

suggested that the computer-aided navigation may be 
beneficial but does not appear to be mandatory. We 
localized the pedicles using detailed anatomical 
landmarks and intraoperative fluoroscopy. None of our 
patient required re-exploration for correction of screws. 
Yilmaz C et al25 utilized percutaneous methyl 
methacrylate injection around a loosened screw but it 
was not required in our cases.  Powers CJ et al23 
found a screw breaching the spinal canal in one out of 
287 percutaneouly placed pedicle screws but none of 
our screws breached the spinal canal. This difference 
may be due to small number of patients in our study or 

to open technique as compared to percutaneous 
technique. Knop C et al33 also found 139 out of 2264 
screws (6.1%) to be misplaced with open technique but 
only 0.6% required revision. White34 reported a 23% 
screw fractures in a series of 76 patients. In our series, 
no misplacement or breakage of screws occurred. 

Olumide35 showed 0.4, 1.09 and 0.66 Frankel 
grade improvements with anterior, posterior and antero-
posterior approaches respectively. Nadeem M et al36 
showed 0.9 Frankel improvement with one year follow-
up while in our study the average improvement was 
1.11 Frankel grade with similar one year follow-up. It 
is important to note that Olumide did not study 
paraplegic (Frankel A) patients whereas in our series, 
17 out of 19 patients (89.4%) were in Frankel A. One 
patient was neurologically intact (Frankel E) 
preoperatively as well as on follow ups and was 
excluded while calculating improvement as by 
Olumide. Shafiq6 did not show the neurological 
improvement whereas significant neurological 
improvement was shown in our series.  

Two to six percent incidence of postoperative 
wound infection has been reported.6,37,38 In our series it 
was 5% (1/19 patients). It was recommended by Sasso 
that infection could be managed without the removal of 
hardware.24 We managed our patient conservatively but 
could not control infection. So implant was removed. 
Bony fusion had already occurred by that time and the 
deformity did not progress on follow-up imaging. 
No life-threatening complication occurred in our series.  

Shafiq6 as well as Olumide35 used external 
orthosis for three months. It was not used in any of our 
case because the fixation was strong enough to bear 
axial loading without external bracing.  

CONCLUSION 
Thoracolumbar injury was a common neurosurgical 
problem after earthquake. Surgical treatment is a better 
option for early ambulation and faster recovery. Pedicle 
screw fixation is a useful choice, which achieves 
reduction and stability in both anterior and posterior 
column injuries, does not require anterior decompression 
and does not affect extra motion segments.  
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