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I. Introduction and Background 
Thoracolumbar fractures occur from any and all forms of trauma and are the commonest spinal injuries. 

About twenty percent of them may be associated with neurological deficits[1,2]. In India however Dorsolumbar 

fractures are often associated with neurologic deficit and present a significant economic burden to the family 

and society [3]. The management of thoracolumbar fractures continues to evolve [4]. It remains difficult, 

however, to prove that surgical treatment provides an increased potential for neurological recovery. Also, the 

role of a decompressive laminectomy is still unclear [5]. 

Accepted methods of treatment of dorsolumbar burst fractures include conservative therapy, posterior 

reduction and instrumentation and anterior decompression and instrumentation. Early mobilization and 

rehabilitation is the most important aim of the management [6,7]. 

Operative decompression and internal fixation has become an accepted method of treatment of patients 

with unstable fracture with partial neurological deficit. Harrington’s distraction instrumentation has its own 

limitations like decreased flexibility of spine, implant breakage, loss of fixation and loss of lumbar lordosis [8]. 

The search for an ideal implant which could provide segmental rigid fixation and yet allow early immobilization 

without support has continued. Steffee [9] in 1986 reported a pedicular screw placement based on the concept of 

force nucleus of the vertebral body pedicle. The Steffee plate system is a versatile implant which can be used in 

traumatic, degenerative and neoplastic disorders of the spine. 

In the present scenario surgical reconstruction and fusion form the treatment of choice for unstable 

thoracolumbar fractures. The goal of the treatment of unstable thoracolumbar injuries is optimizing neural 

decompression while providing stable internal fixation over the least number of spinal segments [10]. Either 

anterior or posterior or both the approaches can be used to achieve fusion but the efficacy of either approach is 

the same[11,12,13]. However posterior approach is less extensive [14]. Pedicle screw devices allow immediate 

stable fixation as the screws traverse all the three columns. The pedicle screws are passed one or two levels 

above and one or two levels below the injured vertebra via posterior approach. 

The posterior decompressive laminectomy has fallen out of favour with reports now suggesting that 

neurological deterioration cold result following the procedure [15,16,17]. The anterior approach allows for 

excellent exposure of the vertebral body, however the procedure is associated with significant post-operative 

morbidity and a second procedure may be needed for posterior stabilization of the spine [18].  

The transpedicular approach allows for a single stage vertebral body decompression, graft placement 

and fixation. The procedure is cost effective and allows early mobilization of the patients [16-18]. 

 In this study we want to assess our results of single staged posterior transpedicular decompression of 

fractured vertebral body compressing the spinal cord. 

 

Aims & Objectives of the study 

• To study the specified injury occurrence, age and sex distribution of traumatic thoracolumbar spinal injuries 

in our patient population. 

• To study the role of imaging in the diagnosis, postoperative results and follow up of traumatic 

thoracolumbar spinal injuries. 



A Clinical Study of Single Stage Postero-Lateral Transpedicular Ecompression with Screw…. 

DOI: 10.9790/0853-1801170935                                      ww.iosrjournals.org                                           10 | Page 

• To demonstrate the feasibility of spinal canal decompression, vertebral height correction and kyphotic angle 

correction through the posterior transpedicular approach in our patients with thoracolumbar injuries. 

• To analyze, the overall results of transpedicular decompression and pedicular screw rod fixation in our 

patients with traumatic thoracolumbar spinal injuries. 

 

II. Materials and Methods 
STUDY AREA: This study was conducted in Department of Neurosurgery, Government General Hospital 

(GGH) / Guntur Medical College, Guntur. This is a tertiary care referral center in the Guntur district in the state 

of Andhra Pradesh. 

 

STUDY POPULATION: Patients admitted with traumatic thoraco-lumbar spinal injuries at GGH, Guntur in 

the study period. 

 

STUDY PERIOD: From March 2016 to March 2017,a period of 12months. 

 

SAMPLE SIZE: During this period a total of 446 patients were admitted (March 2016 to March 2017) with 

traumatic spinal injuries, of which 174 cases were of thoracolumbar injuries.  

Out of these only 49 patients of the above mentioned subjects were enrolled as per the inclusion and exclusion 

criteria mentioned below. 

 

INCLUSION CRITERIA: 

 Spinal canal compression caused by bony fragments or otherwise, who demonstrate worsening of 

neurological status. 

 Patients with incomplete deficits in whom neurologic function was plateaued. 

 Patients who had significant canal compromise. 

 Patients who had significant loss of anterior body height. 

 Patients who had significant post traumatic spinal kyphosis. 

 

EXCLUSION CRITERIA: 

 Patients with complete cord transaction were excluded from the study. 

 Patients who had complete loss of sensory and motor functions below the level of injury (Frankel’s Grade 

A), after they have recovered from post traumatic spinal shock. 

 The patients with pre-existing systemic illness or associated extra spinal injuries significant enough to result 

in increased morbidity or mortality. 

 Patients found to have pathological fractures, both pre-operatively and/ or post operatively detected were 

excluded. 

 Patients who were managed conservatively were also excluded from the study. 

 Patients who did not consented for surgery and/ or inclusion in this study after proper explanation of the 

study, operation to be performed, implant use, prognosis and risks associated, were also excluded from this 

study proper. 

 

STUDY DESIGN: This study was a prospective clinical study of patients admitted with traumatic 

thoracolumbar spinal injuries in our institute, only those cases indicated for surgery were randomly selected and 

thorough clinical and radiological evaluation was done (as detailed in study tools and techniques below) in 

them. Proper evaluation in these patients both pre-operatively and post-operatively were done to come to 

conclusions at the end of study period. 

 

PARAMETERS STUDIED: 

 a) Disease occurrence of traumatic thoracolumbar spinal injuries in our attending outdoor, emergency 

and admitted patients in comparison to total number of patients admitted in department of Neurosurgery in the 

study period. 

 b) Age and sex distribution of traumatic thoracolumbar spinal injuries in our patient population. 

 c) Mode of injury and the interval of time from occurrence of injury and admission to hospital and 

operations were studied to see the time interval of occurrence to intervention and their results in our patients. 

 d) Clinical assessment in the form of completeness of neurological injury, other associated injuries 

were studied in our patient population. 

 e) Radiological assessment with different imaging modalities- plain X-rays, Digital Xrays, C.T.scans 

and M.R.I.scans were done in our patients and studied. The level of injury, the type of injury, spinal instability 

scores, vertebral height reduction, antero-posterior spinal canal diameter, kyphotic angle measurements and 
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sagittal & coronal translational displacement were studied in the diagnosis, postop period and followup of our 

patients with traumatic thoracolumbar spinal injuries were 

studied in our patients. 

 f) Operations performed, operative time required, blood requirement, postoperative hospital stay were 

studied in our patient population. 

 g) Analysis of the surgical results by the following: 

1. Clinical parameters: preoperative and postoperative early and in follow-up results according to Frankel 

clinical grading (Table-1). 

2. Radiological parameters: preoperative and postoperative radiological results, level and type of vertebral 

fractures (Table-2), particularly spinal deformity (kyphosis) correction, antero-posterior spinal diameter 

correction at the level of the injury, vertebral height correction, stability of the spine and translation 

correction were assessed. Preoperative and postoperative spinal instability quantifications were done by 

scoring system of White and Panjabi criteria for spinal instability (Table-3). 

3. Early, delayed and late complications of surgery were evaluated in our patient population. Moreover long 

term outcomes of management in our patients were studied as per Dennis pain score (Table-4); Dennis 

work score (Table-5) and implant failures were specifically reviewed in detail. 

 

STUDY TECHNIQUES: 

 Thoracolumbar spinal injuries have been defined in this study as fractures of D11, D12, L1 and L2 

respectively. Admitted indoor patients with thoracolumbar spinal injuries were selected for this study. 

 

Thoracolumbar Injury Occurrence: 

 Occurrence of thoracolumbar injuries in our patient population was attempted to be calculated in this 

study. Percentage of the patients attending at our outdoors with thoracolumbar injuries, percentage of admitted 

patients with thoracolumbar injuries and percentage of thoracolumbar injuries operated to total operations 

performed in our institute in the department of Neurosurgery in the study period have recorded in this study and 

calculated thereof. Only 49 patients were selected and enrolled in the study proper after applications of inclusion 

and exclusion criteria and after obtaining thorough consent from the patients and their parties. 

 

Age and Sex distribution: 

Age and sex distribution of our patient population were studied in details. 

 

Time interval between injury and admission: 

 Due to large volume of neurosurgical referrals in our institution and limited resources available, time 

interval between occurrence of injury and institutionalization was studied in this study, since they have direct 

impact on overall patient outcome. 

 

Time interval between admission and operation: 

 Time interval between admission and surgical intervention required was also evaluated in this study. 

This time interval was the time required to properly investigate the patient radiologically, make surgical 

planning, and get informed consent from patient and parties; as also the limited specialized operation theatre 

available to perform such surgeries. However this time interval also has direct impact on overall patient 

outcome. 

 

Pre-operative clinical assessment: 

 After admission to our institute, a detailed history and examination was carried out especially 

evaluating the mode of trauma, associated injuries, Frankel grading (Table-1), sensory level and any spinal 

deformity. Full neurological examination sensation, motor, anal tone, signs of sacral sparing etc. were done and 

documented repeatedly to look for and pick up neurological deficits and deteriorations. 

 

Pre-operative radiological assessment: 

 Plain X-rays, in anteroposterior and lateral views were obtained in all cases soon after the admission. 

Following which, CT scans and/ or MRI scans of the relevant area were performed with the intention of 

assessing the following in that particular case and for later comparison and evaluation: 

1. Level of injury in the particular case. 

2. Type of injury, as per McAfee & associates classification. 

3. Vertebral body height measurement and assessment of percentage loss of height . 

4. Anteroposterior spinal canal diameter measurement. 

5. Kyphotic angle measurement. 
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6. Sagittal and coronal translation deformity as assessed by different imaging studies. Sagittal translation has 

been described as Listhesis and coronal translation as translational deformity respectively in this study. 

 

Spinal instability: 

 Spinal instability of the injured spine was clinically and radiologically, confirmed and scored using 

White & Panjabi criteria of spinal instability (Table-3). 

 

Pre operative assessment: 

 Basic preoperative workup for anaesthesia was done in all cases of the study. The goals for surgical 

treatment of spine fractures were decompression, realignment and stabilization. Factors such as age, associated 

injuries, comorbidities and the interval between time of injury and the time of treatment, were also considered. 

 

Surgical planning: 

 Before final planning and case selection for surgery, transpedicular decompression and fixation, cases 

of this study were individually assessed by two neurosurgical consultants separately, to remove case selection 

bias in the study. Only those cases where both neurosurgical consultants agreed unanimously on posterior 

approach and transpedicular decompression, the case were finally selected for this study and surgery planned.  

Using plain radiographs, CT and/ or MRI as well as clinical assessment, the pedicle to be approached was 

selected. This was usually on the side with worse neurologic deficit. If the neurologic deficit was the same 

bilaterally or in patients with normal neurologic function, the side with more bony fragments or with larger 

degree of compression was selected. Surgical approach through a single pedicle was sufficient in most of the 

cases. 

 The opposite pedicle was attempted to be left intact for the purpose of additional instrumentation. The 

communition of the opposite pedicle was determined by preoperative CT scan. If there was laminar fracture, 

more extensive decompression was planned. 

 

Operations performed: 

 Those patients with unstable spine selected for surgery were explained of pros and cons of the surgical 

treatment and proper consent taken. Patients willing for surgery and study inclusion were included. Single 

staged posterior transpedicular thoracolumbar vertebral body decompression through standard midline posterior 

thoracolumbar incision followed by segmental fixation by titanium pedicular screws and rod were done in all 

cases. Short segmental fixation was tried in maximum cases, however long segmental fixation was chosen in 

highly unstable spinal injuries, high kyphotic deformity and where peroperatively due to technical causes short 

segmental fixation could not be practically done. 

 

Surgical Technique: 

 The patient was taken to the operating room and depending on the stability of fracture; patient was 

placed over rolls with the usual precautions. The usual posterior midline approach to the spine was made; the 

level of fracture and the pedicle to be decompressed were identified by an intraoperative lateral radiograph. The 

following are the usual technical sequence in our patients. 

 1. Temporary reduction and stabilization: The spine is temporarily stabilized on one side by short 

segment or long segment (as decided preoperatively) pedicular screws and rods, placed at least one level above 

and below the fractured segments. This was so done to prevent unnecessary motion during the decompression. 

Partial or complete reduction of the sagittal and coronal deformity was achieved during this stage. The opposite 

pedicle was always tried to be saved, so that it could be used for insertion of an additional screw for more 

stability. 

 2. Removal of the pedicle: The pedicle to be removed was identified at the junction of the superior 

articular process, lamina and transverse process. The transverse process is fully exposed. The entrance of the 

pedicle is removed by osteotome and a rongeur and the pedicle is probed. The lack of resistance at the fracture 

site is noted. The base of the transverse process is then osteotomized by removing the posterior cortex of the 

transverse process with a Leksell rongeur and then the anterior cortex using a Kerrison rongeur. Once the 

osteotomy is completed, the transverse process is left floating with its soft-tissue attachments. 

The direction of the pedicle is verified again using pedicle probe, and the lateral cortex of the pedicle is 

identified and removed using rongeurs. The medial and inferior wall is usually preserved. By staying next to the 

cortex, injury to the segmental vessels at the waist of the vertebral body was avoided and the nerve roots were 

also protected. It was often possible to preserve the inferior articular process and avoid damage to the facet joint. 

If however a more extensive posterior decompression was needed, the inferior articular process was also 

removed.  
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The cancellous bone of the pedicle is identified and gradually removed by enlarging the opening. Different 

forms of curettes were used to get acess to the desired vertebral body. The medial and inferior cortices of the 

pedicle were usually left intact to protect the dura during this stage of procedure. 

 3. Decancellization of the vertebral body: Using specialized angled curettes, the cancellous bone 

anterior to the posterior cortex of the vertebral body and fragments were gradually removed to create space so 

the fragments could be reduced. These curettes were used with a rotary motion in two hands. The cup of the 

curette always moved away from the posterior cortex and the dura. 

 4. Removal of the disc and cleaning the endplates: The disc curettes were used to clean the superior 

disc from the endplates. The disc material was removed by long handled rongeurs. When adequate space was 

created in the vertebra and the disc above was removed, then reduction and bone grafting was undertaken. 

 5. Removal of the medial cortex of the pedicle and reduction of fragments: If the medial cortex of the 

pedicle was not already fractured, it was removed from the superior margins using Kerrison rongeurs; if it was 

fractured, it was removed , through the fractured site. The lower portion of the pedicle was left intact except in 

more extensive approaches. The dura was exposed and protected. All the sharp edges of the bone were removed 

to protect the dura. A special curve elevator is passed between fragments and the dura to separate the fragments 

from the dura before the impactor is inserted. Because the space was already created anterior to the fragments, 

reduction was usually easy and the fragments were pushed anteriorly into the vertebral body using the special 

impactor. 

 6. Anterior grafting: The anterior longitudinal ligament and annulus fibrosus were felt with a probe to 

detect any deficiencies. Small blocks of corticocancellous bone graft were then inserted from the opening of the 

pedicle to fill the disc space and to support the anterior column. The dura was inspected again for any possible 

compression. Bone fragments from the vertebral body were also impacted into the body and disc space away 

from the dura, which were inspected to ensure that no loose fragments were present. 

 7. Completion of the instrumentation: The decompression side was instrumented using desired sagittal 

contour and the implant on the opposite side is replaced and adjusted. Slight compression was applied between 

the two vertebrae to compress the grafts between them. Final tightening of the instrumentation was 

accomplished and additional grafting was applied posterolaterally. After completion of instrumentation, the dura 

and disc space were inspected again and alignment was confirmed by intraoperative radiograph. 

During the procedure, the blood loss from the bone or epidural veins was controlled by bone wax, gel foam and 

thrombin; however, good exposure reduced the chance of uncontrollable blood loss. The small opening, 

especially on the lamina rather than the pedicle, did not allow access to the anterior bleeders. The adequacy of 

the decompression was assessed during the procedure by a special elevator. In addition to posterior fusion, a 

posterolateral facet arthrodesis using autogenous bone graft was essential to achieve fusion. 

 

 
The special instruments required for transpedicular decompression 

 

 
The completeness of the transpedicular decompression is assessed by C-arm 
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The decompressed vertebral body is packed with local bone grafts 

 

 
The packed area is reassessed and packed local bone grafts hammered 

 

 
The packed area is reassessed and completeness is assessed by C-arm 

 

 
At the completion, the rods and the screws are tightened 

 

Operative time and Blood transfusions: 

 In all cases of the study, the operation time was noted from the time of making the incision to closure 

of the surgical wound. The number of blood units required in individual cases of the study was also noted and 

studied. 
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Post-operative period: 

 Check X-rays were done after 3 days of operation. Thoracolumbar support was given to all the patients 

and aggressive physiotherapy was started after 3 days of operation to mobilize the patients early. The 

neurological status of the patients and any other early surgical complications were noted during the post-

operative stay. 

 

Post-operative clinical assessment: 

 During the post operative stay, neurological and clinical improvement/ deterioration as per Frankel’s 

Grade was noted. Early postoperative complications were also enumerated and studied. 

 

Post-operative radiological assessment: 

 Plain X-rays, in anteroposterior and lateral views were obtained all cases at 6 weeks, 3 months and 

thereafter in all subsequent follow-up visits. CT scans were done in a few cases for postoperative study, 

however MRI screening scans of only the relevant area were performed in all cases and assessment of the 

following were done systematically: 

1. Vertebral body height measurement and assessment of the percentage correction in comparison to the 

preoperative studies. 

2. Anteroposterior spinal canal diameter correction achieved in comparison to preoperative imaging. 

3. Kyphotic angle correction achieved. 

4. Sagittal and coronal translation deformity correction achieved. 

 

Surgical complications: 

 Any or all surgical complications occurring in this study population were enumerated and studied, with 

special emphasis on hardware failure. 

 

Follow Up: 

 Patients in this study were followed up at 6 weeks, 3 months, 6 months, 12 months. The neurological 

status of the patients as per Frankel’s grade was recorded; any other complications were also noted. Particularly 

digital X-rays were done in all cases in each follow up visits and loss of kyphotic angle correction and loss of 

vertebral height correction were recorded and studied. MRI or CT scan was done only in those cases where new 

neurological symptoms, deterioration in previous neurological status or in cases of operative or implant failures 

were found. 

 

Long term outcome: 

 Patients of this study group were evaluated for arthrodesis achieved at the injured vertebral body level. 

Moreover long term outcome was evaluated in this study by Dennis pain scale [22] and Dennis work scale [22]. 

Arthrodesis of the operated part, fusion within the body of the vertebrae were studied by radiological, X-rays (in 

all) and CT scan (in few cases) after completion of 1 year after surgery in the follow up. 

 

Analysis & Results: 

Thoraco-Lumbar Injury Occurence: 

 Total outdoor attendance in the 12 months span of study was 6518 cases approximately of which about 

174 (2.66%) cases were of thoracolumbar spinal injuries in our institution. Neurologic injuries were present in 

only 72 (41.3%) cases of the 174 cases of the thoracolumbar spinal injuries. During this period 814 elective 

surgeries were undertaken in our institution, of which 72 cases (8.8%) of traumatic thoraco-lumbar spinal 

injuries were operated. 

 

Age distribution: 

 In our 49 patients, youngest was of 12 years and eldest was 58 years old. Most of the patients (34, 

69.3%) were in the age group of 20-40 years. The mean age of our patient population was 32 years, median 30 

years and mode 32 years respectively. 
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Sex distribution: 

In our study there were 40 male patients and 9 female patients. 

 

Mode of Injury (MOI): 

 Road traffic accident (RTA) was the most common cause of injury in our study, followed by accidental 

fall from height (FFH). Occupational injuries in the form of accidental fall of labours during work without the 

use of safety equipments was high in this study with 17(34.7%) patients. Caving-in (CI) of walls and ceiling 

over the patients was found in 4 cases and there was 1 case of assault (Ass) in this study. 

 

 
 

Interval between Injury and Operation: 

 Our patients had a mean interval of 17 days between the incident of the injury and the definitive 

surgery. The least waiting interval was 6 days and maximum was 32 days respectively. The median and mode of 

the patient population on interval between occurrence of injury and surgery were 15 days. 

 

 
 

Interval between admission and operation: 

 This interval of time between our institutional indoor admission and the definitive operations 

performed were studied. This was the time required for the patients to be initially optimized and thoroughly 

investigated for their injuries, along with exclusion of other spinal and associated major injuries. The mean 

duration of interval of post admission waiting was 12.8 days, range being 6 days to 29 days, with median and 

modal duration of interval of indoor waiting was approximately 13 days. The graphic depiction of patient 

population is provided below. 
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Interval between admission and operation 

 
 

Pre-operative clinical Assessment: 

Frankel’s Grading for completeness of injury: 

As has been detailed in materials and methods, pre-operatively all the patients in the study population were 

thoroughly assessed clinically and grading of the completeness of the spinal cord injuries were assessed as per 

Frankel’s grading of all the patients. Patients with Frankel’s grade A & E were not included in the study. 

 

 
 

 
 

Associated injuries: 

 As already mentioned that the patients admitted with severe head injuries, major chest injuries, 

abdominal injuries, pelvic injuries & other major injuries which required major operative intervention and 

would have caused increased morbidity, mortality and altered outcome associated with thoracolumbar injuries 

were not included in the study. However, in the included 49 patients in the study, 13 patients had associated 

injuries of head injury(HI), facio-maxillary injuries(FMI) and long bone fractures(LB#). 

 

 
 

 All the patients enrolled in the study were subjected to plain X-rays/ Digital X-rays of the injured 

spinal segment in both antero-posterior and lateral views and MRI scans of the dorso-lumbar spine to assess 

neurological injuries. Pre-operative CT scans were done in only 25 selected cases, in whom pedicular disruption 

was to be evaluated or there was difficulty in radiological categorization of spinal vertebral fractures and 

measurement of kyphotic angle. 
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Level of Thoraco-Lumbar spinal vertebral fracture: 

 Out of 49 patients in this study, 45 (91.8%) had a single level bony injury and 4 (8.2%) patients had 

injuries at 2 consecutive bony levels. Of the combined injuries 2 patients had D11, D12 injuries and other 2 had 

D12, L1 injuries respectively. 

 

 
 

Type of vertebral injuries: 

 The types of vertebral body injuries in this study of 49 patients were classified as per McAfee 

classification of spinal injuries into 6 types. The classification and population distribution of the study is given 

below. 

 

 
 

 
Spinal instability assessment: 

 All the 49 patients of the study were evaluated radiologically for spinal instability by the White & 

Panjabi criteria of spinal instability. In this study, a mean and median White & Panjabi score of 9 and a mode of 

10 was evaluated respectively. 
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Pre-operative vertebral height reduction: 

 The patients were studied radiologically for assessment of vertebral body height. X-rays, CT scans and 

MRI scans were used to assess the percentage of reduction of vertebral height of the fractured spinal segment. A 

wide range of vertebral height reduction is found in our patients ranging from 29% to 74%, with a mean 

reduction of 47.5%, median of 45% and modal reduction of 50% respectively. 

 

 
 

Pre-operative spinal canal diameter: 

 The pre-operative spinal canal antero-posterior diameter was studied radiologically in our patient 

population. The range varied from 2 mms to 10 mms. The mean AP diameter in our patient population was 5.6 

mms, median of 5mms and mode of 4 mms respectively. The canal compromise was subdivided into 3 

categories A, B and C as per the percentage of canal compromise, with AP diameter > 66.66%, 33.33% - 

66.66% and < 33.33% respectively.     

 

 
 

Pre-operative kyphotic angle measurements: 

 All the patients in the study were thoroughly evaluated for kyphotic angle at the injured spinal segment. 

Lateral view of digital X-rays and sagittal sections of MRI was used for measurement. However in case of 

discrepancies 3D CT reconstruction images were used for calculating the kyphotic angle. 

 In our study, the mean kyphotic angle was calculated to be 25.26
◦ 
.the median kyphotic angle was 26

◦
 

and the mode was 24
◦
. The range of kyphotic deformity in 49 of our patients ranged from 8

◦
 to 36

◦
 respectively. 

 

 
 

Traumatic Listhesis and Translation: 

 In this study, sagittal translational deformity was taken as spondylolisthesis and coronal translational 

deformity as translation. Out of 49 patients in the study, 2 (4%) patients had traumatic listhesis and 1 (2%) 

patient had traumatic translation of the vertebral bodies. This was likely so that almost all patients, except these 

three presenting with translational shear injuries during the study period had radiological and/or clinical 

complete transection of the spinal cord and hence were excluded from the study. 
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Operations performed: 

 Single staged posterior transpedicular thoracolumbar vertebral body decompression through standard 

midline posterior thoraco-lumbar incision followed by segmental fixation by titanium pedicular screws and rod 

was done in all cases. Short segmental fixation was done in maximum cases. Long segmental fixation was done 

only in highly unstable injuries, high kyphotic deformity and in cases where per-operatively due to technical 

causes, short segmental fixation could not be done. 

 Out of 49 patients, 34 cases underwent short segmental fixation (SS), 12 cases were opted for long 

segment fixation (LS) due to high instability score or high kyphotic deformity. In 3 cases per-operatively due to 

anatomical and technical reasons short segmental fixation could not be achieved, hence long segmental fixation 

[LS (FSS)] was done. However optimal transpedicular decompression was done in all cases followed by bone 

grafting of local bony tissue and iliac bone grafts. 

 

 
 

 In this study the time required for surgery was studied. The operative time was taken from incision to 

closure of the wound. The mean operating time in this study population was 129 minutes, median of 130 

minutes and mode of 130 minutes respectively.  

 

 
 

Blood transfusions required: 

 In this study all 49 patients required blood transfusions of 1 to 3 units preoperatively or 

postoperatively. The mean amount of blood transfusion required was 1.75 units (612 ml), while the median and 

mode of blood requirement was 2 units. 

 

Post-operative hospital stay: 

 Post-operative hospital stay was analyzed. In our study population, post-operatively patients stayed for 

6 days to 21 days. The mean post-operative hospital stay of our study population was 11.3 days, median and 

mode was 10days respectively. 
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SURGICAL OUTCOME 

Early Post-Operative Frankel’s Grade: 

 Post operatively clinical improvement was again assessed by Frankel’s grading system before 

discharge and at 6 weeks. The best grade of the patient achieved in this early postoperative period and up to 6 

weeks was analyzed as early Frankel’s grade improvement. 6 patients did not improve from their pre-operative 

Frankel’s grade, all others improved by a range of 1 to 2 degrees in their early postoperative period. The mean 

improvement in grade was 1.02, median and mode of 1. 

 

 
 

 Improvement in grade by 1 was found in 36 patients of which 28 improved within first 15 days and 

other 8 patients by 3rd to 6th week post-operatively. 7 other patients improved by 2 grades post operatively of 

which 3 improved by first 15days and the other 4 improved by 3
rd

 to 6 weeks postoperatively. 

 

 
 

Vertebral height correction: 

 In our patient population post-operatively serial radiographs were performed. Initially on 3
rd

 post-

operative day check digital X-rays, both A.P and lateral views were done. Later serial X- rays were done at 6 

weeks and then every 6 monthly. CT scan & MRI scans were done in selected cases where digital X-rays were 

not informative or contradictory. The average increased percentage of vertebral height was taken for analyzing 

outcome. The mean improvement in vertebral height postoperatively was by 24.5%, the range being from 9% to 

38% respectively. The median and modal improvement in vertebral height was 24%. 
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Spinal canal diameter correction: 

 Post operatively segmental CT scan and/ or MRI scan was done post operatively after 6 weeks to 3 

months for measurement of corrected antero-posterior spinal canal diameter in our patient population. The mean 

increase of AP diameter was 41.27% with a wide range of 13% to 62% increase in AP diameter. The median 

and mode of AP diameter increase was 45% and 46% respectively in this study group. 

 

 
 

Kyphotic angle correction: 

 Our patient population post-operatively was subjected to serial radiographs. Initially on 3
rd

 post-

operative day check digital X-rays, both AP and lateral views were done. Kyphotic angle correction was 

measured and calculated case wise and cumulatively presented in the graphics below. The minimum kyphotic 

angle correction was 3
◦
 and the maximum correction achieved was 18

◦
, with mean correction of 11

◦
. 

 

 
 

Traumatic listhesis & Translation correction: 

 Out of 3 patients with translational injuries in this series, the translational deformity was corrected 

successfully in all the 3 cases. Sagittal deformity correction was successfully achieved in 2 cases and coronal in 

1 case respectively. However no improvement in postoperative Frankel’s grade was noted in any of the 3 cases 

with translational injuries. 

 

Complications of surgical management: 

Out of 49 patients in this study, 
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Follow-up outcome: 

Frankel’s grading: 

 Post-operatively, clinical improvement was again assessed by Frankel’s grading system at 6 weeks, 3 

months, 6months, 9 months and 1year. The best grade of the patient achieved in the follow up period was taken 

as final Frankel’s grade. 6 patients did not improve from their pre-operative Frankel’s grade, all the others 

improved. 

 At 3 months follow-up, 3 patients again improved by 1 grade, than their early post-operative period of 

6 weeks. Thus the mean improvement in grade of this series was 1.08, median and mode of 1. 

 

                                     
 

Follow-up kyphotic angle: 

 In our patient population of 49, only 45 came for regular follow-up post-operatively and were subjected 

to serial radiographs. CT and MRI scans were done in selected cases where digital X-rays were not informative 

or contradictory. Kyphotic angle changes, from early post-operative calculations were seen in 39 of our patients. 

 While 6 cases did not show any change in kyphotic angle between early postoperative period and 

follow-up. 34 of our patients showed deterioration of 1˚ to 10˚ than earlier kyphotic angles with a mean 

deterioration of 3.85˚. While 5 cases showed improvement in kyphotic angles of 1˚ to 4˚, with a mean 

improvement of 2.6˚. 

 When cumulatively calculating the deterioration, improvement and no changes of kyphotic angle in 

follow-up periods, the mean was deterioration of 2.4˚. 

 

 
Kyphotic deterioration graph ( n=34): 

 

 
Kyphotic improvement graph (n= 5): 
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Long term outcome: 

Pain scoring: 

 Post-operatively all the patients were assessed for local pain. The Dennis pain scale was used to assess 

the individual’s pain score. The range of pain score as per Dennis scale was P1 to P4, with the mean of P2. 

 

 
 

Work scale: 

 Post-operatively, all the patients of the study were assessed for functional capacity or work index. The 

Dennis work scale was used and the range of function was W1 to W5. The mean grade of work scale in this 

study was W3. 

 

 
 

Long term complications and mortality: 

 In the long term follow-up of our patients post-operatively, only 1 (2%) patients showed hardware 

failure, in the form of slippage of rod and partial extrusion of one pedicular screw, 7 months after the operation. 

No other patient showed or as yet reported any hardware failure or any long term complications. 

Mortality in this study was found in only 1 (2%) case, 6 months after the operation due to development of bed 

sore, complicated with sepsis and multiorgan failure. 

 

Long term Arthrodesis: 

 In our study population, in all the cases autogenous local bone was used as graft in all the cases and 

arthrodesis was studied by X-rays in 33 patients out of 49 cases at follow-up after 1 year of definitive surgery 

(the rest 16 cases have not completed 1 year of follow-up). Satisfactory arthrodesis was achieved in 31 of 33 

patients (94%). 
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III. Statistical Analysis Of Results 
Statistical analysis of Age & Sex distribution: 

 Out of 40 patients in this study, statistical age range was 32.14+/- 10.12 years, actual range 12years to 

58 years. 69.3% of our patients were in the productive age group of 20-40 years. There was male predominance 

in our patient population with 81.6% of male patients with Male to Female ratio of 4.5:1. 

 

Analysis of Mode Of Injury: 

 Road traffic accidents(RTA) was the most common cause of injury in our study with 47%, followed by 

accidental fall from height(FFH) in 43% of cases. 

 

Analysis of time intervals in our patients: 

 In our patient population, statistically calculated time interval between injury and definitive operation 

was 16.92+/- 7.23 days, actual range of 6-32 days. The median and mode of the patient population on interval 

between occurrence of injury and surgery was 15days. 

Moreover, in our study, statistical time interval between admission and operation was 12.78+/- 5.53 days, actual 

range of 5-29 days. This interval represents the institutional resources available for patient optimization, 

investigations, availability of theatre and indirectly the overall patient load in our hospital. 

 

STASTICAL ANALYSIS OF CLINICAL ASSESSMENT AND RESULTS: 

STATISTICAL ANALYSIS OF ASSOCIATED INJURIES: 

 Patients admitted with major associated injuries were excluded from the study proper. 26.5% of the 

study patients had associated injuries. 

 

Statistical analysis of Frankel’s grading and improvements: 

 Patients in this study presented with a mean Frankel’s grade C, range B to D. statistical range of 

presentation was grade C/3 (3.04 ± 0.68). early post-operative results in this study, mean Frankel’s grade was D, 

range B to E. Statistical early post-operative results mean Frankel’s grade D/4; range 4.08± 0.81. At follow up 

statistical postoperative improvement, mean Frankel’s grade D/4; range 4.14± 0.82. Frankel’s grade 

improvement at early postoperative period was 1.04± 0.54 scores, range 0-2 score. Followup post operative 

Frankel’s grade improvement was 1.10± 0.51 scores, range 0-2 scores. Application of paired t-test in these 

results appears to be statistically significant (p<0.05). details provided below. 

 

 
 

Statistical analysis of radiographic assessment and results: 

Statistical analysis of level of thoraco-lumbar spinal vertebral fracture: 

92% patients in this study had single level bony injury and the rest 8% had injuries at two consecutive levels. 

D12 fractures were most commonly found in 30% and L1 in 29% respectively. 

 

Statistical analysis of type of vertebral injuries: 

Burst fractures were the most common type of injuries with 45% followed by compression fractures in 35% 

respectively. 

 

Statistical analysis of White & Panjabi criteria for spinal instability assessment: 

In our study population, statistical WPC range was 9.02± 1.82, actual range 6-12. The median WPC score was 9 

and mode of 10 respectively. 
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Statistical analysis of vertebral height correction: 

 The patients in this study group had post traumatic statistical vertebral height range of 47.51%± 

10.11%, actual range of 29%-74%. The median post-traumatic vertebral height was 45%. 

Post-operatively the study population had statistical vertebral height range of 71.82± 6.32%, actual range of 60-

86%, with median of 71% respectively. Statistically the vertebral height corrected, difference of post-traumatic 

vertebral height presentation and post procedural correction, on application of paired t-test was found to be 

significant(p<0.05). Details are provided below. 

 

 
                                         

In this study population, post-operative statistical vertebral height correction range was 24.10% ± 6.77%, actual 

range of correction 9%-37%, with statistical median correction of 23% respectively. 

 

Statistical analysis of spinal canal diameter correction: 

 The pre-operative spinal canal diameter percentage range on statistical calculation was 14.86%± 

16.83%, actual range 15%-71% and median canal spinal percentage was 36% respectively. 

 Post-operatively spinal canal diameter percentage after correction, range on statistical calculation was 

82.51%± 7.2%, actual range of 66-100% and median spinal canal % was 83% respectively. 

 Statistically the spinal canal diameter corrected, difference of post-traumatic spinal canal percentage 

diameter on presentation and post procedural correction, on application of paired t-test was found to be 

significant(p<0.05). Details are provided below. 

 

 
 

In this study population, the post operative spinal canal diameter, statistical correction range was 41.26% ± 

13.87%, actual range of correction 13%-62% with statistical median correction of 45% respectively. 

 

Statistical analysis of kyphotic angle correction: 

 The patients in this study group had post traumatic kyphotic angle presentation, statistical range of 

25.26˚± 6.01˚, actual range of 8˚-36˚. The median post traumatic kyphotic angle on presentation was 26˚. Post-

operatively the study population had statistical kyphotic angle range of 10.96˚ ± 3.84˚, actual range of 3˚-18˚ 

with median of 10˚ respectively. Statistically the kyphotic angle corrected, difference of post-traumatic kyphotic 

angle on presentation and post-procedural correction on application of paired t-test was found to be 

significant(p<0.05). details are provided below. 

 

          
 

 In this study population, the post-operative statistical kyphotic angle correction range was 14.31˚± 

3.92˚, actual range of correction 3˚-23˚, with statistical median correction of 15% respectively. Henceforth in 

this series the post-operative kyphotic angle correction achieved in percentage was, statistical range 56.64%± 

10.15%, actual range of correction 33.33%- 78%, with statistical median correction achieved postoperatively 

was 57% respectively. 
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Statistical analysis of follow-up of kyphotic angle: 

 The study population in the post-operative followup after 3 months showed changes in kyphotic angle 

corrected. In majority there was deterioration in corrected kyphotic angle, however in some there was 

improvement in deformity. The post operative kyphotic angle correction loss at followup was, statistical range 

of loss was +2.62˚±2.89˚, actual range of kyphotic angle loss was -4˚ to +10˚ with statistical median kyphotic 

angle correction loss of +3˚ respectively. 

 

Statistical analysis of traumatic listhesis and translation. 

 Out of 49 patients in this study, 2 patients (4%) had sagittal and 1patient(2%) had coronal traumatic 

translational of vertebral bodies. In all the 3(100%) cases, translational deformity was radiologically corrected 

and maintained correction in the follow-up period. However none of the patients in this group showed any 

improvement in their post-operative Frankel’s grade. 

 

STATISTICAL ANALYSIS OF DEFINITIVE MANAGEMENT 

Statistical analysis of operations performed 

 Standard single staged posterior transpedicular thoraco-lumbar vertebral body decompression through 

standard midline posterior thoracolumbar incision followed by segmental fixation by titanium pedicular screws 

and rods was done in all cases. Short segmental fixation was done in 69.4% cases and long segmental fixation 

was done in 30.6% of the cases respectively. 

 

Statistical analysis of operating time 

 The statistical operating time in this study was 129.29± 13.65mins with actual range of 100- 165mins 

& median time of surgery was 130 mins respectively. 

 

Statistical analysis of Blood transfusions required 

 The statistical blood transfusions required in this study was 1.75± 0.60 units, with actual range of 1-3 

units and median blood requirement of 2 units respectively. 

 

Statistical analysis of post-operative hospital stay 

 Statistical post-operative hospital stay range was 11.31± 4.07 days, actual range of 6-21 days and 

median of 10 days respectively. 

 

Statistical analysis of Dennis pain scoring 

 The post-operative patients statistical Dennis pain score range was P2.12 ± 0.88, actual range P1-P5 

and statistical median of P2 respectively. 

 

Statistical analysis of Dennis work scale 

 The post-operative patients statistical Dennis work scale range was W3.06 ± 1.07, actual range W1-W5 

and statistical median of W3 respectively. 

 

IV. Discussion 
Age and Sex Distribution: 

 Thoracolumbar fractures are common in young males in US as a result of high velocity deceleration 

mechanism and occur most commonly in association with falls or motor vehicle accidents [23,24]. Out of 49 

patients in this study, mean age was 32.14 ± 10.12 years, actual range of 12-58 years. 69.3% of the patients were 

in the age group of 20-40 years. There was a male predominance in our patient population with Male to Female 

ratio of 4.5:1. 

 Khan et al. study of Pakistani earthquake victims [25] with thoracolumbar injuries managed with 

pedicular screws and rods had a range of 11-32 years (mean age of 21 years) with female to male ratio of 8.5:1. 

Butt and Farooq [26] in their study from Kashmir show an average age of the patients to be 33.6 years (range: 

20-50 years), and there were 36 males and 14 female patients. Other studies from India [27], Korea [28] show 

similar asian epidemiological distribution.  

 

Mode of injury: 

 Large kinetic energy is required to cause thoracolumbar injuries [29]. These patients are typically 

young males involved in high speed motor vehicle accidents. The transfer of axial loads through the transition 

from a rigid thoracic kyphosis to the mobile lumbar region results in a high incidence of thoracolumbar junction 

fractures. In the US [23,29] the most common mode of injury was road traffic accidents. Mavrogenis [30] 

reported in his study of 25 patients, 14 were due to RTA, 9 were due to fall from height and 2 cases were due to 
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suicide attempt. Butt [26] in his study of 50 patients, reported that fall from height usually a tree was the most 

common mode of injury. In our study, RTA was the most common cause of injury in 47% followed by fall from 

height in 43% of the cases. Various studies from India [31-33] have mainly documented, fall from height as the 

most common cause from rural India and traffic accidents common in urban India respectively. 

 

Time intervals: 

 Baseer & Mahapatra [32] of AIIMS, Delhi India in their review of 94 cases concluded that greater 

fraction of the patients operated within 7 days showed improvement compared to those who were operated after 

7 days, though it was statistically insignificant. Dashti and Lee [34] in their review article commented that in 

severely injured patients, early intervention in less than 72 hours, resulted in fewer complications, shorter 

hospital stay and reduced requirement for ventilation [35,36]. Dashti commented that there is considerable 

controversy with regards to the timing of the surgery in presence of neurological injury. Animal studies showed 

that early intervention had better results have failed to be proven in clinical setting in humans [34,35,36]. 

Studies relating to timing of surgical intervention are few and they relate to cervical cord injuries. Dashti felt 

that the timing of surgery depends on hospital logistical and resources issues. A skilled operative and 

anaesthesia team ready to perform the surgery was more important than any patient-related variable, except 

occurrence of neurological deterioration [34]. 

 In our patient population, average time interval between injury and definitive operation was 16.92 ± 

7.23 days, actual range of 6-32 days. The median and mode was 15 days. Moreover in our study population, 

average time interval between admission and operation was 12.78 ± 5.53 days, actual range of 5-29 days. 

 

CLINICAL ASSESSMENT AND RESULTS 

Associated Injuries: 

 Patients with fall from height commonly have associated long extremities fractures [24]. Butt and 

Farooq [26] in their study of 25 patients, found associated injuries in 13 patients: 2 head injuries, 3 hemo- and/or 

pneumothoraces, 2 extremity fractures, 5 patients with rib, clavicle or facial bone fracture and one patient with 

intra-abdominal injury requiring laparotomy. In our study, patients with major associated injuries were excluded 

from the study proper, however 26.5% of the study patients had associated injuries of which extremity fractures 

were most common followed by facio-maxillary and head injuries. 

 

Clinical grading and improvements: 

 Baseer and Mahapatra [32] in their retrospective analysis of 94 patients operated found majority had 

severe neurological deficits, with their pre-op mean Franke’s score being 1.93 ± 1.4. They commented that as 

shown with other studies pre-operative Frankel’s score was the single most important factor in deciding the 

neurological outcome [37,38]. Their study [32] showed that almost all the patients with incomplete cord injury 

improved with time. The only factor which was significant in deciding the outcome was pre-operative Frankel’s 

score, with almost all patients who had Frankel’s of C, D or E showing improvement (P value 0.032) as shown 

by other studies as well [38,39]. Even in complete cord injury the incidence of complication due to 

immobilization of the patients were reduced dramatically with improved quality of life. Thus early surgery can 

help in rehabilitation and early mobilization of patients and thus prevent complications such as decubitus ulcers, 

chest infections and deep vein thrombosis etc. this also makes patients independent on others for their daily 

activities [32,34]. 

 Sagwan et al.[33] in their study of 50 patients concluded that, the patients having incomplete lesions of 

the spinal cord i.e ASIA impairment scale B and above (C,D and E) showed neurological improvement by at 

least one or more grades, whereas in patients with complete lesion of the spinal cord, chances of neurological 

improvement were poor. In their study, the majority of the patients had severe neurological deficit (36 out of 50 

i.e 72% of the total patients were evaluated as ASIA A). This explains a comparatively less number of patients 

with complete neurological recovery in our study (only 8% of the patients showed complete neurological 

recovery). 

 Patients in our present study group presented with average Frankel’s grade C/3 (3.04 ± 0.68). early 

post-operative results (<6weeks) average Frankel’s grade was D, range B to E. 

 Statistical early post-operative results mean Frankel’s grade was D/4; range 4.08 ± 0.81. at followup 

(>3months) statistical postoperative improvement, mean Frankel’s grade was D/4; range 4.14 ± 0.82. Thus in 

present study Frankel’s grade improvement at early postoperative period was 1.04 ± 0.54 scores, range of 0-2 

score. Follow-up post operative Frankel’s grade improvement was 1.10 ± 0.51 scores, range 0-2 scores. Results 

were statistically significant (p<0.05). 

 Olumide [40] showed 0.4, 1.09 and 0.66 Frankel grade improvements with anterior, posterior and 

antero-posterior approaches respectively. Nadeem M et al [41] showed 0.9 Frankel grade improvement with one 
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year followup, while in the study of 19 patients Khan and Nadeem [25] had average improvement of 1.11 

Frankel grade with similar one year followup. 

 It was important to note that Olumide [40] did not study paraplegic (Frankel A) patients whereas in 

Khan and Nadeem [25] series, 17 out of 19 patients (89.4%) were in Frankel A. 

 

RADIOGRAPHIC ASSESSMENT AND RESULTS 

Level of Thoraco-Lumbar Spinal Vertebral fracture: 

 Sangwan et al [33] in their study of 50 patients showed clustering of the spinal injuries at D12 or L1 

level. Other studies [58,60,63,72] also show clustering of thoracolumbar trauma around D12 & L1. Weyns et al 

[42] showed 60% injuries over D12-L1, Viale et al [43] showed 55% and Carl et al [83] showed 82% of the 

injuries at D12-L1 junction. The increased affliction of the thoracolumbar junction in trauma can be due to more 

than one specific reason. Firstly this is the most mobile segment compared to any other segment. 

Shetty et al [31] in their study of thoracolumbar trauma of 37 patients found 19 (51.4%) patients had D12-L1 

injuries. In our study 92% of the patients had single level fracture and the rest 8% had injuries at two 

consecutive bony levels. D12 fractures were commonly found in 30% and L1 in 29% respectively of our study 

population. 

 

Type of vertebral injuries: 

 Khan et al. [25] used McAfee’s classification of thoracolumbar injuries in their study of 19 earthquake 

affected victims of Pakistan. They found that the wedge compression was the commonest in 11 patients (58%) 

where as fracture subluxation was seen in 2 patients (10.5%). There were 4 burst fractures (21%), 2 translational 

injuries (10.5%) and no distraction injuries. Baser et al [32] in their study of 94 patients found common type of 

fractures as compression and burst fractures both accounting for 26 (27.7%) each. There were 7 cases of 

spondyloptosis. On MRI 28 patients (29.8%) showed complete cord transection. Another 43 (45%) showed cord 

signal changes with 23(24.3%) showing normal cord. 

 Arif et al [44] in their study of 76 patients used Dennis classification of fractures. The four major types 

of fractures were compression fractures 56(73.6%), burst fractures 12(15.78%), flexion-distraction injuries 

4(5.26%) and fracture dislocations 4(5.26%). In our present study burst fractures were the most common type of 

injury with 45% followed by compression fractures 35% respectively. 

 

Vertebral height correction: 

 Arif et al [44] in their study of 76 patients reported their patients vertebral body height ranged from 

6mm to 13mm in the pre-operative period. Post operatively the vertebral body height ranged from 18 to 22 mm 

(mean 15mm) which was almost the same as neighboring vertebra. There was significant difference between 

preoperative and immediate post operative values. Mallik and Singh et al [45] in their study of 40 cases opined, 

the anterior vertebral body height calculated from the preoperative and post operative lateral radiograph and 

100% of their patients had improvement after surgery. No patient had decrease in vertebral height at follow-up. 

The mean pre-operative height was 61.60% whereas postoperative mean height was 71.56%. They could 

achieve solid fusion in 90% of the 

operated patients. 

 In this study posttraumatic average vertebral height range of 47.51% ± 10.11%, Range of 29%-74%. 

The median posttraumatic vertebral height was 45%. Postoperatively the study population had average vertebral 

height range of 71.82% ± 6.32%, range of 60-86%, with median of 71% respectively. In this study population, 

the postoperative vertebral height correction range was 24.10% ± 6.77%, actual range of correction 9%-37%, 

with median correction of 23% respectively. 

 

Spinal canal diameter correction: 

 Butt et al [26] in their study of 50 patients concluded that the average pre-operative vertebral height 

was 44.7%, which improved to 72% in the immediate post-operative period. The loss of vertebral body height 

averaged 3.0% at the final followup. Mavrogenis et al [30] in their study found canal compromise improved to 

15.3 ± 7.8%. 

 In this present study, the average pre-operative spinal canal diameter percentage was 40.86% ± 

16.83%, range 15%-71% and median spinal canal percentage was 36% respectively. Post operatively average 

spinal canal diameter percentage after correction was 82.51% ± 7.2%, range of 66%-100% and median spinal 

canal diameter was 83% respectively. In this study population, the average postoperative spinal canal diameter 

(APD) was 41.26% ± 13.87%, range 13%-62%, with statistical median correction of 45% respectively. 
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Kyphotic angle correction and loss: 

 Sangwan et al [33] found the Moss Miami spinal implant system satisfactory in obviating the deformity 

and maintaining the achieved correction. The average correction of 16˚ was achieved and there was average loss 

of 2˚ in 6 months follow-up in their study of 50 cases. Sagwaan et al [33] in their study opined that the 

progression of kyphosis by only 2˚ in the post-operative period may be due to delayed ambulation of their 

patients and use of braces, thus allowing for proper spinal stabilization and fracture consolidation. In a study 

Esses et al [46] had the average pre-operative kyphotic angle of 18.2˚ and the average post-operative angle of 

3.5˚, Carl et al [47] reported average improvement of 7.3˚ in kyphosis postoperatively and average loss of 

correction of 6.5˚ at followup, and thus only 1˚ of correction was attained. A study by McNamara et al [48] 

showed the average progression of kyphosis by 8.7˚ in the operated cases from post-operative period to the final 

followup. Arif et al [44] in their study of 76 patients found the mean kyphotic angle was 27˚ preoperatively. 

Immediately after surgery, the correction of kyphosis averaged 7˚ which was the same at final follow-up. The 

sagittal index of the fractured vertebra ranged from 12˚ to 36˚ in the pre-operative period (mean:8˚) and from 5˚ 

to 20˚ (mean:12˚) at the final evaluation one year after surgery. In another study [49] the correction of kyphosis 

was 98% averaged post-operatively while in Arif et al [44] study correction of kyphosis was 92% average. 

Helton et al [50] had observed that the sagittal index of the fractured vertebra improved from 8˚ to 32˚ (mean 

20˚) during the pre-operative period to 3˚ to 25˚ (mean14˚) in the immediate post-operative period. 

 Butt et al [26] in their study of 50 patients had the average pre-operative kyphotic angle of 21.48˚ 

which improved to 12.86˚ in the immediate post-operative period. The loss of kyphotic angle correction 

averaged 3.46˚ in long term follow-up. 

 In this study average post-traumatic kyphotic angle was 25.26˚ ± 6.09˚, range of 8˚-36˚, median of 26˚ 

respectively. Postoperatively the study population had an average kyphotic angle of 10.96˚ ± 3.84˚, range of 3˚-

18˚, with a median of 10˚ respectively. In this study the post operative average kyphotic angle correction was 

14.31˚ ± 3.92˚, range of correction 3˚- 23˚, with median correction of 15˚ respectively. In this study the post-

operative kyphotic angle correction loss at followup was, of average +2.62˚ ± 2.89˚, range of kyphotic angle loss 

was -4˚ to +10˚, with statistical median kyphotic angle correction loss of +3˚ respectively. 

 

V. Definitive Management 
Surgical Management: 

 The management of fractures in thoracolumbar region is a controversial subject. Disadvantages of 

conservative management include deterioration of neurological status in 17% of the patients, progressive 

kyphotic deformity in 20%, persistent back ache, decubitus ulcer and deep vein thrombosis. Most of these 

complications can be avoided by early mobilization and decreased hospital stay by early surgery [58]. 

 Decompressive laminectomy has fallen out of favour as a treatment option in thoracolumbar spine 

injuries as it does not relieve primary compression and also further increases instability. The damage to the 

already oedematous cord may be worsened during the procedure [58,59,60]. The anterior approach provides 

excellent visualization of thoracolumbar vertebral body. However the procedure is associated with some 

morbidity and entails venturing into areas not routinely accessed by neurosurgeons. Stabilization through the 

anterior approach requires use of stabilization devices which are expensive. The transpedicular approach allows 

for vertebral body decompression, fusion and fixation through a single area of access with minimal morbidity. 

The functional recovery seen with this procedure are comparable with other procedures [55,56,57]. 

 The transpedicular approach however does have certain drawbacks. Decompression is a tedious process 

and there is a possibility of the compression fragment being left behind. Shetty et al [31] from India tried to 

overcome this by using a flexible fiber optic nasal endoscope to directly visualize the fragments. They had some 

success with this technique. However bleeding from the bone may limit visibility in some cases. They also 

found the transpedicular decompression and fixation difficult in injuries above the 10
th

 thoracic vertebrae. In 

lesions above this level they used the anterior approach for decompression and fixation. 

 In 1992, Lemons et al [39] claimed that compared with spinal instrumentation alone, transpedicular 

decompression showed no benefit in terms of post-operative canal dimensions or neurological outcome. On the 

basis of this experience, transpedicular decompression offers no advantage over spinal instrumentation alone 

[39]. 

 Baseer et al [32] in their study of 94 patients, majority of them (76) were approached posteriorly. 

Eighteen patients were operated through anterolateral approach. Seven patients were operated through 

minimally invasive percutaneous screw and rod placement. Short segment fixation was done in 61 patients 

whereas in 33 patients long segment fixation was done. Synthetic graft was used in 42 patients and autologous 

bone graft was used in the remaining 45 for fusion. Both anterior and posterior column fusion was done in 20 

patients. 

 AIIMS in their study also showed that there was no correlation of outcome with the surgical approach 

(anterior or posterior) as also pre-operative methyl prednisolone, other systemic injury or hypotension [32]. 
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In our present study transpedicular decompression of fractured segment followed by short segmental fixation 

was done in 69.4% cases and long segmental fixation was done in 30.6% cases respectively. Satisfactory 

decompression was achieved in all cases. 

 Bony fusion was achieved in 18/19 (95%) of the cases in Khan et al [25] series, whereas Sasso [61] had 

reported a 95.6% arthrodesis rate with dynamic compression plates and pedicle screws in 23 patients. Sengupta 

et al [62] 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 the cases and in our series arthrodesis was 

achieved in 31 of 33 patients (94%). 

 

Post operative complications: 

 Basheer et al [32] in their retrospective review of 94 cases, the most common complication was chest 

infection (14%). Wound infection was present in 6%, three patients developed sepsis with multiorgan 

dysfunction syndrome. Three patients died in peri-operative period, two of them had severe chest infection with 

sepsis and other one had associated head injury. Four patients had construct failure with screw pullout and had 

to be operated again. Sangwan et al [33] in their study of 50 cases reported faulty screw placement in 6 cases, 

nut loosening in 4, implant pull out in 2, bursitis over implant in 3 and loss of correction in 6 cases. 4 patients 

had developed bed sores, 6 had urinary tract infection and 2 patients developed periurethral fistula. 

A number of complications have been reported for transpedicular spinal fixation. Blumenthal et al [63] noted an 

overall complication rate of 6% with the Wiltse pedicle screw system. 

 In our study the most common post-operative complication was UTI in 11(22.5%) cases, 8(16.3%) 

cases developed pressure sores, 7 developed wound infections- managed conservatively. In 1 (2%) case there 

was hardware failure, in the form of screw loosening and rod pullout after 8 months after surgery, which 

required second surgery for fixation of screw and rod. 1 (2%) patient died, 6 months after the operation due to 

development of bedsore complicated with sepsis and multiorgan failure. 

 

Declaration and Drawbacks of the study: 

 In the present study, the small number of patients and the lack of control group may be considered a 

limitation. In addition, we did not control for the use of different implant manufacturers and implants design and 

neurological improvement of the patients was not related to the specific type of fracture, patient’s age, body 

mass and comorbidities also may affect the validity and reproducibility of our results. Nonetheless, surgery 

technique was strictly controlled and there was no potential selection bias in regard to fracture type and level of 

decompression. Our incidence of neurological improvement and post-operative kyphotic deformity is consistent 

with other published series [65-67] and represents a valid finding. Furthermore, the purpose of this study was 

not to evaluate outcome of the patients with a specific thoracolumbar fracture type, but to evaluate the effect of 

posterior transpedicular decompression on neurological improvement of these patients with unstable 

thoracolumbar spinal fractures. 

 

VI. Summary and Conclusions 
 G.G.H, Guntur is the tertiary care referral center for Neurosurgery in Guntur district of Andhra Pradesh. 

2.66% of the total outdoor attending patients during the study period had thoraco-lumbar injuries; of these 

41.3% of the cases had neurological deficit. During the study period 8.8% of the elective surgeries were 

undertaken for traumatic thoraco-lumbar injuries in our institution. 

 Out of 49 patients in the study, average age was 32.14 ± 10.12 years, range 12-58 years. 69.3% of the study 

patients were in the productive age group of 20-40 years. There was male predominance with 81.6% male 

patients, with male to female ratio of 4.5:1.  

 In our patients, road traffic accidents (RTA) was the most common cause of injury in 47%, followed by 

accidental fall from height in 43% of the cases. 

 Time interval between injury and definitive operation in our patients, was 16.92 ± 7.23 days, range of 6-32 

days. The study population had average time interval between admission and operation of 12.78 ± 5.53 

days, range of 5-29 days. This interval represented our institutional resources available for these selected 

patients, as also time for optimization, investigations and availability of theatre and indirectly the overall 

patient load in our hospital. 

 Any major associated injuries with thoracolumbar fractures were excluded from this study. However 26.5% 

of the selected patient population had associated injuries in this study, of which long bone fractures, facio-

maxillary injuries and head injuries were common. 

 Average clinical presentation of our patients in this study was Frankel’s grade C/3 (3.04 ± 0.68), with a 

mean of grade C and range B to D. Early post-operative (6weeks to 3months) results in this study was, 

mean Frankel’s grade of D, range B to E. Statistical early postoperative average result was Frankel’s grade 

D/4; range 4.08 ± 0.81. 
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  At follow up (>3months) statistical improvement was mean Frankel’s grade was D/4; range 4.14 ± 0.82. 

 Frankel’s grade of improvement at early post-operative period (6weeks to 3 months) in this study was 1.04 

± 0.54 scores, range of 0-2 score. Follow up (>3months) Frankel’s grade improvement was 1.10 ± 0.51 

scores, range 0-2 scores. This was found to be statistically significant (p<0.05). 

 92% of our patients in this study had single vertebral level bony injury and the rest 8% had consecutive two 

bony level injuries. D12 fractures were most common in 30% and L1 in 29% respectively in this study. 

Burst fractures were the most common type of injury with 45% followed by compression fractures 35% 

respectively. In our study population mean WPC instability score (White & Panjabi instability criteria) was 

9.02 ± 1.82, actual range 6-12. 

 The patients in this study group had post-traumatic vertebral height average of 47.51% ± 10.11%, actual 

range of 29%-74%. The median post-traumatic vertebral height was 45%. Postoperatively the study 

population had an average vertebral height of 72.82% ± 6.32%, actual range of 60%-86%, with a median of 

71% respectively. The vertebral height corrected was found to be statistically significant (p<0.05). 

Henceforth in our study, the postoperative mean vertebral height correction attained was 24.10% ± 6.77%, 

actual range of correction 9%-37%, with statistical median of 23% respectively. 

 The pre-operative average compromised spinal canal diameter percentage on presentation was 40.86% ± 

16.83%, range 15%-71% and median spinal canal percentage was 36% respectively. Post operative average 

corrected spinal canal diameter percentage was 82.51% ± 7.2%, range of 66%-100% and median spinal 

canal percentage was 83% respectively. Statistically the spinal canal diameter corrected was found to be 

significant (p<0.05). Henceforth in this study population, the post-operative spinal canal diameter (APD), 

statistical correction range was 41.26% ± 13.87%, actual range 13%-62%, with a median correction of 45% 

respectively. 

 The patients in this study group had average post-traumatic kyphotic angle on presentation as 25.26˚ ± 

6.09˚, range of 8˚-36˚ and median of 26˚ respectively. Postoperatively the study population had statistical 

kyphotic angle range of 10.96˚ ± 3.84˚, actual range of 3˚-18˚, with a median of 10˚ respectively. Correction 

was found to be statistically significant (p<0.05). Henceforth in this study, the post-operative kyphotic 

angle correction attained was 14.31˚ ± 3.92˚, range of correction 3˚-23˚ and median correction of 15˚ 

respectively. Thus the postoperative kyphotic angle correction achieved in percentage was, an average of 

56.64% ± 10.15%, range of 33.33%-78% and median of 57% respectively. The study population in the 

post-operative follow up after 3 months showed, changes in kyphotic angle corrected. In majority (78%), 

there was deterioration in the corrected kyphotic angle. The post operative average kyphotic angle 

correction loss at follow up was +2.62˚ ± 2.89˚, range of kyphotic angle loss was -4˚ to +10˚, with median 

of 3˚ respectively. 

 Out of 49 patients in this series, 2 (4%) patients had sagittal and 1 (2%) patient had coronal traumatic 

translation of vertebral bodies. In all the 3 (100%) cases, translational deformity was radiologically 

corrected and maintained in the follow up period. However there was no clinical improvement in these 

cases. 

 Single staged posterior transpedicular thoraco-lumbar vertebral body decompression through standard 

midline posterior thoraco-lumbar incision followed by segmental fixation by titanium pedicular screws and 

rod was done in all the cases. Short segmental fixation was done in 69.4% of cases and long segmental 

fixation was done in 30.6% of cases respectively. The average operating time was 129.29 ± 13.65 minutes, 

range of 100-165 minutes and median of 130 minutes respectively. The average blood transfusions required 

in this series were 1.75 ± 0.60 units, range of 1 to 3 units and a median of 2 units respectively. 

 Post-operative hospital stay average was 11.31 ± 4.07 days, range of 6-21 days and a median of 10 days 

respectively. 

 The post-operative patient’s mean Dennis pain score was P2.12 ± 0.88, range P1-P5 and a median of P2 

respectively. The post-operative patient’s mean Dennis work scale was W3.06 ± 1.07, range W1-W5 and a 

median of W3 respectively. 

 

Conclusion: 

 Posterior transpedicular spinal canal decompression and instrumentation is a reasonable alternative 

technique to anterior decompression procedures and circumferential fusion, providing for satisfactory spinal 

canal decompression and neurological improvement. 
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Table-1: Frankel grading for completeness of injury [19] 

 
 

Table 2: McAfee and Associates classification of spinal vertebral injuries [20] 

 
 

Table-3: White & Panjabi criteria of spinal instability [21] 

 
A score of 5 points or more implies the presence of instability 

 

Table – 4: Dennis Pain Scale [22] 
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Table – 5: Dennis Work Scale [22] 
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