
J Ayub Med Coll Abbottabad 2010;22(1) 

http://www.ayubmed.edu.pk/AMC/PAST/22-1/Lal.pdf  49 

OUTCOME OF FIXATEUR INTERNE IN THORACOLUMBAR TRAUMA 
Lal Rehman, Azmatullah Khattak, Ismail Akbar*, Mohammad Ilias, Amir Nasir, 

Mohammad Siddique, Mushtaq 
Department of Neurosurgery, Hayatabad Medical Complex, Peshawar, *Department of Surgery Ayub Medical College, Abbottabad, 

Pakistan 

Background: Spinal cord injury (SCI) is a devastating condition often affecting young and healthy 
individuals around the world. This debilitating condition not only creates enormous physical and 
emotional cost to individuals but also is a significant financial burden to society at large. The Objective 
was to study the outcome of spinal fixation with fixateur interne in cases of thoracolumbar spinal 
injuries in terms of neurological recovery and complications. Methods: This Descriptive study was 
conducted at  Department of  Neurosurgery, Hayatabad Medical Complex and Postgraduate Medical 
Institute, Peshawar, from March, 2006 to December, 2007 Study included patients admitted in 
Neurosurgery Ward HMC, with acute traumatic spinal injuries during the above mentioned period who 
underwent thoracolumbar spinal fixation with fixateur interne. Name, age, sex, other relevant data, 
history, examination findings and investigation results were recorded. Postoperative outcome was 
evaluated taking neurological status, and complications like infection, implant failure and other 
complications into consideration. Follow-up of 6 months was carried out. Results:  There were 31 
patients, (18 male and 13 female). Fall from height (48%), road traffic accidents (26%) and crush 
injuries (26%) caused the trauma. Most common age group was from 21–30 years age.  Fractured 
vertebrae included 2 D11 fractures, 12 D12 fractures, 13 L1 fractures, 3 L2 fractures and 1 L3 fracture. 
Mean operative time 80 minutes, mean blood loss 200 ml, mean hospital stay 6 days and mortality rate 
was 0%. Number of patients with Frankel grade A reduced from 27 to 19 and in Frankel grade E 
increased from 0 to 4 patients. Only one patient had infection and one patient had implant removal. 
Conclusion:  Fixateur interne is a useful and low-cost implant for fixation of thoracolumbar junction 
injuries with very easy availability and easy operative insertion and little blood loss. It has excellent 
post-operative outcome in terms of neurological improvement and a very low complication rate. 
Mortality rate is minimal.  
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INTRODUCTION 
Spinal cord injury (SCI) is a devastating condition often 
affecting young and healthy individuals around the 
world. Traumatic spinal injury may lead to temporary or 
permanent neurological impairment with subsequent 
grave physical disabilities. Such neurological 
impairment may or may not improve with surgical 
treatment (fixation of vertebrae). This debilitating 
condition not only creates enormous physical and 
emotional cost to individuals but also is a significant 
financial burden to society at large.1  

Cases of spinal injuries are managed surgically 
by spinal stabilization for which different surgical 
approaches are used. The goals of operative treatment 
are to decompress the spinal cord and to stabilize the 
disrupted vertebral column. Three basic approaches are 
used for surgical management of the thoracolumbar 
spine: (1) the posterior approach, (2) the posterolateral 
approach, and (3) the anterior approach.2 The 4 basic 
types of stabilization procedures are (1) posterior lumbar 
interspinous fusion, (2) posterior rods, (3) cage, and (4) 
the Z-plate anterior thoracolumbar plating system. Each 
has different advantages and disadvantages.3 One of the 
methods used for stabilization of spine is fixate interne 
fixation. This method uses the posterior approach.  

The purpose of this study is to evaluate the 
outcome of fixateur interne in cases of traumatic spinal 
injuries considering benefit to patients and 
complications of this procedure. Such data may help in 
evaluating the role of fixateur interne in terms of 
benefits and drawbacks of fixateur interne in spinal 
injury cases in our setting and provide data to those 
working in the field of spinal surgery and fixation for 
comparison with their own clinical experience. 

PATIENTS AND METHODS 
The study was conducted in Neurosurgery Unit 
Hayatabad Medical Complex, Peshawar, from March 
1, 2006 to December 31, 2007 over a period of 21 
months. All the patients admitted with acute 
traumatic spinal injuries who underwent spinal 
fixation with fixateur internae were included in the 
study. Patients’ age, sex and causes of injuries were 
recorded. Accurate history of their injuries was 
elucidated, complete physical examination performed 
and investigations (anteroposterior and lateral x-rays 
and  CT scan of dorsolumbar spine were done in 27 
patients while in 4 patients MRI was done to assess 
fracture type and location) carried out. All the 
patients were counselled about their conditions and 
prognosis. Informed consent was taken from all 
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patients for their management from history taking to 
surgical procedures.  
  Thin patients, patients under 15 years of 
age, patients with bed sores and patients with open 
wounds were not considered for fixateur interne.  
Peroperative image intensifier and postoperative 
check x-rays were used to assess fracture reduction.  
Clinical neurological examination especially Frankel 
grade were used to assess pre-operative and post-
operative neurological status. Relevant examination 
and investigation for other possible complications 
were carried out. Re-assessment of neurological 
status and other outcome was continued in the post-
operative period and this study includes the 
observations made till 6 month post-operative period.   

The analysis was performed using SPSS 10. 
Frequency and pattern of different injuries, their 
mechanism, age and gender of the patients and level 
and extent of neurological injuries were considered.  

RESULTS 
During the above mentioned period, 31 patients of 
traumatic spinal injuries underwent fixateur interne 
fixation. Out of 31, there were 18 (58%) male 
patients and 13 (42%) female patients. Male to 
female ratio was nearly 1.4:1. Mode of trauma 
included fall from height being most common with 
15 cases (48%), crush injuries causing trauma in 8 
patients (26%) and road traffic accidents causing 
injury in 8 patients (26%) as shown in Figure-1. Age 
distribution included 1 patient below 20 years, 12 
patients of 21–30 years age group, 10 patients of 31–
40 years age range and 8 patients of 41–50 years age 
group as shown in Tbale-1.  

Positive outcome was evaluated considering 
the neurological improvement (somatic system and 
bladder and bowel control) while negative outcome 
was observed taking into consideration the infection 
rate, neurological deterioration, bed sores 
development, failure of procedure or implant, 
mortality rate and other complications like deep vein 
thrombosis, urinary tract infection and renal failure etc. 

Vertebral fractures included 2 D11 fractures, 
12 D12 fractures, 13 L1 fractures, 3 L2 fractures and 
1 L3 fracture (Table-2). Satisfactory reduction was 
achieved in all operated patients, which was assessed 
on peroperative fluoroscopic imaging and post-
operative check x-rays. Neurological recovery was 
observed using Frankel grade as criteria. Pre-
operatively Frankel grade A was observed in 27 
patients, Frankel grade B and D was observed in just 
1 patient each and Frankel grade C was observed in 2 
patients. Postoperatively Frankel grade A was 
observed in 19 patients, Frankel grade B was 
observed in 4 patients, Frankel grade C was observed 

in 2 patients, Frankel grade D in 2 patient and  Grade 
E was observed in 4 patients (Table-3). 

Infection occurred in surgical site in 2 out of 
31 patients which makes up 6.5% of the total number 
of patients. In just one patient implant failure 
occurred due to infection which, therefore, had to be 
removed. While the other patient recovered with 
debridement and wound wash. 

Neurological deterioration, Development of 
bed sores, and other complications like deep vein 
thrombosis, urinary tract infections, renal failure etc 
were not observed in any patient. Mortality rate was 
0% as no patient died. Mean amount of blood loss 
during these surgeries was 200 ml. Average operating 
time was 80 minutes. Mean duration of 
hospitalization in postoperative period was 6 days.  
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Figure-1: Mode of Trauma 
Table-1: distribution of patients according age 

Age  Years Number Percentage 
≤20 1 3.22 
21–30 12 38.71 
31–40 10 32.26 
41–50 8 25.81 

Table-2: Level of Fracture 
Level Number Percentage 
D 11 2 6.45 
D 12 12 38.71 
L 1 13 41.94 
L 2 3 9.68 
L 3 1 3.23 

Table-3: Pre-operative and post-operative Frankel 
grades (Neurological Outcome) 

Pre operative Post-Operative Frankel 
grades Number % Number % 
A 27 87.10 19 61.29 
B 1 3.23 4 12.90 
C 2 6.45 2 6.45 
D 1 3.23 2 6.45 
E 0 0.00 4 12.90 

Table-4: Percentage of complications of Fixateur 
Interne (n=31) 

Complications Number  % 
Infection 2 6.4 
Implant Removal 1 3.2 
Neurological deterioration 0 0 
Bed sores, DVT, UTI 0 0 
Mortality 0 0 
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DISCUSSION 
The epidemiology of spinal trauma observed in the 
present study was very similar to other studies. As 
injuries are more common in male gender4–11, greater 
number of male patients underwent fixateur interne 
fixation in this study. Out of 31, there were 18 (58%) 
male patients and 13 (42%) female patients with male 
to female ratio of 1.4:1. According to Liu CL12 the 
male to female ratio was 1.6 to 1. Another study 
shows 9 males out of 10 patients13 while Benson D 
R14 showed a 5:1 M:F ratio in a study carried out on 
outcome of fixateur interne in dorsolumbar spinal 
injuries. These figures show that male gender make 
up the maority of patients undergoing spinal fixation. 
Since male gender has more physical responsibilities 
in life, the importance of neurological recovery in 
spinal injury patients has special meaning in the 
context of spinal fixation. 

The most common age group who 
underwent fixation with fixateur interne in the 
present study was 20-30 years age group. Mean age 
of patients in the study done by Liu CL12 was 42 
years, Koo DW13 observed mean age of 31 years in 
patients included in his study, Benson DR14 described 
31 years to be the mean age of patients in his study. 
All these studies show that it the age of early 
adulthood in which patients mostly undergo spinal 
fixation with fixateur interne. This shows the 
significance of this treatment modality as early 
adulthood is the most physically active part of life 
during which individual endeavours to build up his 
life for himself and his/her family by using physical 
and mental resources.  

The commonest modes of trauma observed 
in this study was fall from height which constituted 
48% of injuries with crush injuries (consisting of 
26%) and road traffic accidents (consisting of 26%) 
following next in frequency. According to Nadeem 
M11 fall was the commonest mode of trauma which 
constituted 74.6% of all injuries.  

Average operating time was calculated to be 
80 minutes for these cases while mean blood loss was 
200 mL. Blood loss was found to 250 mL in another 
study11. Mean duration of hospitalization was 6 days. 
It was found to be 7.9 days in one other study.11 

Most commonly involved level of fracture 
was L1 with 13 cases and D12 with 12 cases. In the 
study done by Liu CL12 one fracture occurred on T11, 
seven on T12, 16 on L1, 11 on L2, one on L3, four on 
L4 and two on L5.  According to Benson DR14, in his 
study twenty-one fractures occurred at the 
thoracolumbar junction (T10-L2) and 4 in the lumbar 
spine (L3-5). Therefore T12 and L1 fractures were 
found most commonly in all studies which was 
consistent with the present study. 

Neurological improvement was observed in 
this study which was assessed using Frankel grade as 
criteria in pre-operative and post-operative period. In 
this study there was no patient in Frankel grade E 
before surgery but there were 4 patients who gained 
Frankel grade E in post-operative period in up to 6 
month follow-up. Similarly number of patients in 
Frankel grade A was reduced from 27 to 19 in up to 6 
month follow-up. Neurological recovery of 1 or more 
Frankel grades was observed in 14 out of 31 patients 
in this study.  In one other study by Nadeem M11 
there were 19 patients in grade E before surgery and 
on 1 year follow-up there were 27 patients in grade E 
which shows significant improvement. Benson DR14 
observed an improvement of at least 1 Frankel grade 
in 11 out of 25 patients which makes up 44% % of 
cases. All these studies show that spinal fixation with 
fixateur interne does help in neurological recovery in 
many patients. Follow-up of patients for neurological 
recovery, however, takes long time as neurological 
recovery in spinal trauma is a slow process. The 
follow-up period in the present study was relatively 
short (i.e. 6 months) as this was an initial study for a 
procedure recently introduced in present setting. 
Some of the studies have shown longer follow-up 
duration with good results. Nadeem M11 arranged a 
12 months follow-up, while Liu CL12 carried out 
follow-up for 66 months. Bensone DR14 did a 12 
months follow-up, Lindsey RW15 and Sim E16 carried 
out 24 and 25 months follow-up respectivelly. On the 
other hand no neurological deterioration was 
observed in the present study in the post-operative 
period while same observation was done by Nadeem 
M11. Other studies done by Bensone DR14 and 
Lindsey15 also give same results with no patient 
having neurological deterioration in the postoperative 
period. This observation shows that fixateur interne is 
quite a safe method of spinal fixation with minimal 
fear of neurological complication.   

Complications observed in the present study 
were infection in 2 patients and implant removal in 1 
patient. A low complication rate has been reported by 
other authors too.17 Nadeem11 has reported a 
complication rate of 2.5%, Liu CL12 has reported 
16% complication rate, Noack W18 has reported no 
complications and Briem D19 has reported minor 
complication rate of 37% at local operative site. This 
low complication rate in the present and other studies 
again indicates the safety of the procedure.   

Mortality rate was 0% in the present study 
and similar results were observed in other studies too. 
Nadeem M11 observed a mortality rate of 0% and 
Lindsey15 described it to be nearly 1%. This again 
highlights the safety with which the procedure can be 
carried out with minimal risk.  
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CONCLUSION 
Fixateur interne is a useful and low-cost implant for 
fixation of thoracolumbar junction injuries with very 
easy availability and easy operative insertion with 
little blood loss. It has excellent post-operative 
outcome in terms of fracture reduction and 
neurological improvement and a very low 
complication rate. Mortality rate is minimal.  
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