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ORIGINAL ARTICLE

Effectiveness of Percutaneous Pedicle Screw Fixation for Traumatic Thoracolumbar Spine 
Fracture

Gurung S1, DC G1

ABSTRACT

Introduction: Surgical treatment of thoracolumbar fracture without neurological damage has resulted in better clinical and 
radiological outcome than conservative treatment. Traditional open approach is associated with extensive paravertebral muscle 
damage and postoperative morbidity so percutaneous pedicle screw fixation is highly valuable alternatives. Aims: to evaluate 
the efficacy and outcome of percutaneous pedicle screw fixation in the treatment of traumatic thoracolumbar fracture without 
neurological deficit. Methods: This study was conducted in Nepalgunj Medical College, Nepalgunj in a time span of one year; 
total of 40 patients were included and treated with percutaneous pedicle screw fixation and followed up for 6months. They 
were evaluated clinically and radiologically. Results: 40 patients with thoracolumbar fractures were managed with percutaneous 
pedicle screw fixation with a mean operative time of 77.30 min and intraoperative blood loss was 88.38ml. There was significant 
improvement in cobb’s angle (mean difference 13.92 degree), vertebral body height loss (mean difference 37.7%) and visual 
analogue scale (mean difference 3.55) postoperatively. These improvements remained statically significant at 6months follow 
up. Conclusion: Percutaneous pedicle screw fixation is safe, valid and effective treatment of thoracolumbar fracture without 
neurological deficit.
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morbidities such as blood loss, extensive paravertebral muscle 
dissection, increase risk of infection,and delayed functional 
recovery.9 To minimize these complications percutaneous 
pedicle screw fixation (PPSF) technique was first introduced by 
Magerl in 1977.10 Compared to open technique percutaneous 
technique has many advantages such as minimal blood 
loss, small incision,no paraspinal muscle dissection, reduce 
postoperative pain and hospitalization; which makes recovery 
easy and fast.11 While the limitations of this approach 
areinadequate control of reduction and longer fluoroscopy 
time.12 The aim of our study was to evaluate the epidemiology 
and outcome of thoracolumbar fracture without neurological 
deficit treated with percutaneous pedicle screw fixation.

METHODS

This was a prospective, interventional, hospital-based study 
conducted in Nepalgunj medical college Teaching hospital 
Nepalgunj in between February 2019 to February 2020. 
There were 40 patients with thoracolumbar fracture without 
neurological deficit who had undergone PPSF; was evaluated for 

INTRODUCTION

Spinal fractures are common injuries associated with multiple 
trauma’s and nearly 80% to 90% fractures occur in the thoracic 
and lumbarspine;(1-2) ranging from compression fractures to 
flexion distraction ordislocation which resulted on deformity, 
disability and neurological deficit.3 The management ofspinal 
fractures remains controversial especially if not associated with 
neurological deficit. Non-surgical treatment mainly braces and 
or bedrest is associated withkyphosis, prolonged recumbency 
and its complications and late neurological impairment.4 

Surgical management has better outcomes. Its advantages 
arespine stabilization, alignment restoration, and spinal canal 
decompression.5

Surgical management involves placement ofpedicle screw 
by open technique or percutaneous technique.6 The safety 
and efficacy of open techniquehas been well documented.7 
however, it has been concerned of some as an aggressive 
technique for a single level involvement without a neurological 
deficit.8 This is especially because of approach related 
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patient’sdemographic data, mode of injury, fracture type and 
level, preoperative and postoperative visual analogue scale for 
back pain, radiological parameters like pre and post-operative 
comparison of cobbs angle and percentage of vertebral body 
height reduction,complication’s and hospitalization time. Then 
patients were followed up for three months and six months. At 
final follow up modifiedMacnab criteria13 was used for clinical 
outcome.

CLASSIFICATION CRITERIA

Excellent
Free of pain
No restriction of mobility
Able to return to normal work and activity

Good
Occasional non radicular pain
Relief of presenting symptoms
Able to return to modified work

Fair
Some improved functional capacity
Still handicapped and or unemployed

Poor
Continuous objective symptoms of root involvement
Additional operative intervention needed at the index 
level, irrespective of length of postoperative follow up.

Table I: Modified Macnab outcome criteria

Inclusion criteria are age between 18 to 60 years, single 
level traumaticthoracolumbar compression fracture without 
neurological deficit (ASIA E14), and/orkyphotic angle > 20 
degrees and/or loss of vertebral body height (VBH) ≥ 50%. 
Exclusion criteria were: age less than 18 years or over 60 years, 
suspected pathological fractures, distraction and rotational 
thoracolumbar fracture and the presence of neurological 
deficit.

Operative Technique

The patient was under general anesthesia in the prone 
position with the abdomen uncovered and all pressure points 
are padded to prevent peripheral nerve palsies and skin 
breakdown. Identification of the entry point was made with 
fluoroscopic control. The patient is then prepared and draped 
in the normal sterile fashion an incision of approximately 2 
cm was made in the skin, slightly lateral to the pedicle entry 
point. An underlying longitudinal fasciotomy is performed 
with monopolar electrocautery to allow for the easier passage 
of instruments. An entry awl is used to advance through the 
musculature and then positioned onto the junction of the 
lateral facet joint and transverse process and tapped with 
mallet onto the pedicle using AP and lateral fluoroscopy. Then 
pedicle probe is used and angled at appropriate directions into 
the pedicle and vertebral body using fluoroscopy. A ball tip 
probe is used to palpate 5 surfaces (inferior, medial, lateral, 
superior and floor) to check their integrity. An appropriately 
sized screw is then inserted and assessed with standard 
fluoroscopy. The exact same steps are repeated at other 
level and a connective bar of appropriate length was placed 
and the bolt was tightened. A distraction tool was used. The 
wounds were flushed and sutured in layers without drainage. 
Postoperatively, prophylactic antibiotic treatment was 

administered. The patient was allowed to stand after 24 hours 
and return to daily activities within two weeks.

Figure 1: Pre and post op radiograph

Figure 2: Surgical incision and post surgical scar

RESULTS

A total of 21 men and 19 women with a mean age of 36.15 
years were operated with PPSF technique. Fall from height 
were the mode of injury in 65%, followed by road traffic 
accident in 35% of patients. The mean operative time was 
77.30 min. intraoperative blood loss averaged 88.38ml. And 
averaged duration of hospitalization was 6.43 days. 

Comparison of pre and post-operative imaging showed 
significant correction in the kyphotic angle (p=0.001) with a 
mean difference of 13.920 which represents an improvement 
of about 61%. Therewas also significant improvement in 
vertebral body height (p=0.001) with a mean difference of 
37.7% which is about 67% correction post operatively.At the 
3month follow up mean cobb’s angle and vertebral body 
height were 10.280 and 18.65% respectively. At 6mth post 
operations average cobb’s angle was 10.480 and vertebral body 
height was 21.13%. Pre operatively back pain score on VAS was 
6.73; Post operatively the patient reported an improvement in 
pain scores with a mean difference of 3.55 in VAS (p=0.001). At 
3mth and 6mth follow up back pain scores on VAS was 1.13 and 
0.83 respectively. Overall patient satisfaction at final follow up 
using modified Macnab criteria was 90% (35% excellent, 55% 
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good) and fair in 10%.

Variable Number

Gender 

•	 Male
21 

(52.5%)

•	 Female
19 

(47.5%)

Age (yr.) 36.15 +/- 10.714 (20-58)

Mechanism of injury

•	 Road traffic accident
14 

(35%)

•	 Fall from height
26 

(65%)

Level of fracture

•	 D11 2

•	 D12 6

•	 L1 21

•	 L2 11

Duration of operation (min) 77.30 +/- 16.56 (60-125)

Intraoperative blood loss (ml) 85.380 +/- 22.79 (55-155)

Length of hospital stay (day) 6.43 +/- 2.01 (4-12)

Table II: Demographic and technical data of study populations

Preoperative postoperative 3mth. FU 6mth. FU

Cobb’s angle( 0)

22.78 +/- 4.57

   (16-32)

8.85 +/- 2.08

   (5-14)

1 0 . 2 8 + / - 
1.79
    (8-15)

10.48 +/- 1.78

   (8-15)

Reduction of 
vertebral body 
height (%)

55.93 +/- 7.83
   (44-76)

18.23 +/- 6.27
   (7-29)

1 8 . 6 5 + / - 
5.82
     (10-29)

21.13 +/- 4.78
     (12-29)

VAS score
6.73 +/- 1.19
   (5-9)

3.18 +/- 0.81
   (2-5)

1.13 +/- 0.40
     (0-2)

0.83 +/- 0.44
   (0-2)

Table III: Imaging evaluations and VAS score results before and after surgery

DISCUSSION

Pedicle screw fixation is a reliable method for the stabilization 
of thoracolumbar fractures. However traditional open 
posterior approach is associated with significant amount of 
blood loss during surgery, extensive muscle dissection and 
denervation, increased post-operative pain, longer hospital 
stay and possible functional impairment.15 On the other 
hand,PPSF, first introduced by Magerl in 197716 have been 

developed to minimize the open approach related drawbacks 
and complications. Kim et al17 demonstrated thatpercutaneous 
pedicle fixation causes minimal collateral damage to the 
muscle than open fixation technique. The disadvantage 
of PPSF is heavy reliance on imaging with a lack of tactile 
feedback leading to more radiation exposure to surgeon and 
patient. Another obvious disadvantage is lack of bony fusion; 
which would add a mechanical stability provided by open 
procedure, however the necessity of fusion had been a subject 
of debate.18-20 Toyone et al18, Sanderson et al19 and Wang et al20 

concluded on theirstudies done separately that short segment 
fixation without fusion could achieve satisfactory result for 
thoracolumbar fracture.

The average operative timewas 77.30 min which is comparable 
to study done by Ni et al21 who reported an average operative 
time of 70 min and Silva et al22 reported a mean operative time 
of 81 min. while the mean blood loss in our study was 85.38 
ml which is consistent with the study done by Silva et al22 who 
reported 85 ml mean blood loss. Compared to open group 
operative time and blood loss were significantly lower in PPSF, 
with a mean operative time of 153 min and blood loss was 828 
ml in open pedicle fixation surgery as reported by Verlaan et 
al.23 Most of our patents showed a significant improvement in 
back pain according to VAS with a pain reduction from 6.73 
preoperatively to 3.18 postoperatively and 0.83 at final follow 
up. Wang et al24 reported a mean postoperative VAS score of 
2.2 for open group and 1.5 for PPSF group which resulted on 
early mobilization, short recovery time and reduced hospital 
stay for PPSF group.

A significant improvement in kyphosis angle and vertebral 
body height had been observed postoperatively and 
subsequent follow up. The average postoperative cobb’s 
angle of kyphosis was 8.850 and final follow up was 10.480 
which is comparable to the results reported by Ni W et al26 
who observed final mean cobb’s angle of 8.90, and the results 
published by Elsawaf et al25who showed a 71% improvement in 
the cobb’s angle postoperatively. Siebenga et al5 demonstrated 
an 8.20 mean improvement of kyphosis in patient undergoing 
surgical treatment compared to 4.10 worsening of kyphosis 
patient treated conservatively demonstrating clear advantage 
of surgical treatment over conservative treatment in 
thoracolumbar fracture. The percentage of mean reduction 
vertebral body height postoperatively was 18.23% and 21.13% 
at final follow up which is comparable to study done by Silva 
et al22 who reported improvement of 29.5% postoperatively. 
Vanek et al (2014)26, Wang et al (2014)24  concluded that there 
was no significant difference between open group and PPSF 
group regarding kyphosis angle and restoration of vertebral 
body height.

For clinical outcome we used modified Macnab criteria with 
patient satisfaction rate of 90% (55% excellent, 35% good) 
which is comparable with the results published by Hasanein et 
al27 with a reported satisfaction rate of 93% and Wang et al28 
with an overall patient satisfaction rate of 88%.
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LIMITATIONS

The limitations of our study were lack of comparison between 
PPSF and open surgery, small sample size and short follow up 
period.

CONCLUSION

Based on our study we have concluded that PPSF is a safe, valid 
and reliable alternative to open surgery in the management 
of thoracolumbar fracture without neurological deficit. 
Our study demonstrated that PPSF is superior in terms of 
postoperative pain, blood loss, hospital stay, incision scar and 
return to activities of daily living in comparison to open surgery 
procedure.
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