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ABSTRACT  

Background: The treatment of compression and burst 
fractures of the thoracolumbar and mid-lumbar spines still 
remains controversial. Good results are reported by both 
operative and non-operative treatment.   
Aim: To assess efficacy of ligamentotaxis of the intact and 
ruptured posterior longitudinal ligament in dorso-lumbar 
traumatic spine injuries.   
Material and Methods: It was a prospective study carried out 
at Grant Medical College and J J Hospital, Byculla, Mumbai 
during three consecutive calendar years. Patients with 
traumatic dorso-lumbar fractures were included. Posterior 
longitudinal ligament status was noted from MRI scans done 
within 48 hrs after trauma. Patients were managed by 
operative and non-operative treatment as per indications and 
affordability. Operative treatment in the form of ligamentotaxis 
by posterior approach using pedicle screw or Hartshill 
rectangular and sublaminar wires or Harrington rods with 
hooks was done. If ligamentotaxis was not successful, direct 
posterior decompression or transpedicular route 
decompression with or without bone grafting was done. All the 
necessary post-operative care, monitoring, evaluation for 
improvement by neurological charting was done. Patients were 
mobilized with support after suture removal depending on 
stability and neurological status.  
Results: 19 patients with dorso-lumbar fractures were studied. 
52.63% patients had severe cord injuries. PLL was ruptured in 
47.37% (9/19) patients  and  intact  in 52.63% (10/19)  patients. 
 
 

 
 

PLL rupture was significantly more in severe cord injuries 
(7/10). Ligamentotaxis was done in 7 cases with ruptured PLL 
and 4 cases with intact PLL. Success rate was 100% when 
PLL was intact while ligamentotaxis was 100% unsuccessful 
when PLL was ruptured and in these cases either direct 
posterior decompression or transpedicular route 
decompression with or without bone grafting was done. But, 
power did not improve in 4 out of 7 such cases.  
Conclusion: Ligamentotaxis worked very well if posterior 
longitudinal ligament intact.  
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INTRODUCTION 

Tough, spinal fractures are frequently located at the 

thoracolumbar junction due to biomechanical aspects, 

dorsolumbar trauma is more severe. It is the most common cause 

of paraparesis or paraplegia. Fall from height is the most common 

cause of dorsolumbar fracture.  Majority of these cases belong to 

younger age group. Dorsolumbar fractures often cause a 

neurologic deficit and present a significant economic burden to the 

family and society. Accepted methods of treatment of dorsolumbar 

burst fractures include conservative therapy, posterior reduction 

and instrumentation, and anterior decompression and 

instrumentation.1,2   

Thoraco-lumbar fractures are graded by AO classification with 

increasing severity as:  

Type A: vertebral compression fractures;  

Type B: anterior and posterior column injuries with distraction;  

Type C: anterior and posterior element injury with rotation.3  

Type A injuries are the result of compression by axial loading, for 

example compression and burst fractures.4 

Though, standard radiographs and CT scans can serve as 

imaging modalities, MRI scan is extremely useful to view 

ligaments (Fig 1) and to know status of spinal cord lesions and 

disco-ligamentous injuries.5  

Fractures are considered stable if no injury to ligaments or discs is 

evident like pure impaction fractures (Type A1). In slightly 

unstable fractures, there is partial damage of ligaments and 

intervertebral discs. These fractures heal under functional 

treatment without gross deformity and without additional 

neurological deficit.  

For unstable fractures and neurological deficits, like in majority of 

dorso-lumbar spine injuries due to fall,  there is a general trend 

towards operative treatment in the form of early stabilization and 

fusion.6,7 Conventional surgical approaches for the treatment 

thoraco-lumbar fractures require extensive exposure and often 

lead to significant post-operative pain and morbidity.8 

For patients with less instability, moderate deformity and absence 

of neurological compromise, yet the optimal treatment remains a 
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matter of debate. Good clinical outcome can be achieved with 

non-operative as well as operative treatment.4 But, in patients with 

neurological compromise restoration of spine canal anatomy is 

especially utmost important.9  

 

 
Fig 1: Spine and its ligament; (Source: https://www2.aofoundation.org) 

 
 

Fig 2: Indications for ligamentotaxis : Type A fractures, 

Fresh fractures, Retro-pulsed fragment 

Source: https://www2.aofoundation.org 

Fig 3: Principle of Ligamentotaxis 

Source: https://www2.aofoundation.org 

 

Two opposite techniques are in debate to achieve restoration of 

the canal size:  

1. Anterior direct decompression through a corpectomy followed 

by anterior vertebral body replacement with cage or graft. And,   

2. The posterior approach to the spine and ligamentotaxis using 

the tension of the posterior longitudinal ligament to push back the 

retropulsed fragment and restore the size of the canal (Fig 2,     

Fig 3).10-13  

Existence of a reverse cortical sign has been classically a 

contraindication of posterior ligamentotaxis14. 

Posterior longitudinal ligament (PLL) is often ruptured in unstable 

bursts fractures, flexion destruction injuries, flexion rotation 

injuries. If PLL is ruptured, spinal cord injury is often severe and 

prognosis of treatment is doubtful.15  

In patients with complete or incomplete neurological deficit, in the 

presence of canal compromise decompression techniques can be 

used. Ligamentotaxis is indirect reduction technique in which 

intact but buckled posterior longitudinal ligament (PLL) is used to 

guide the repositioning of retropulsed fracture fragments by the 

application of distraction forces. (Fig 2)It is indicated in only type A 

fractures, Fresh fractures and Retropulsed fragment.15   

Purpose of present study was to assess efficiency of 

ligamentotaxis of the PLL in dorsolumbar spine injuries, according 

to its status whether intact or ruptured.  
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MATERIALS AND METHODS 

It was a prospective study carried out at Grant Medical College 

and J J Hospital, Byculla, Mumbai. Ethical permission was taken 

from institutional ethical committee and Head of involved 

departments. Patients with thoracic thoraco-lumbar and lumbar 

fractures arrived acutely during three consecutive calendar years 

were included in the study.  

MRI scans were done with 1.5 tesla magnet and 10 * 20 cm 

rectangular receive only surface coil. ALL and PLL were seen as 

thin linear signal voids paralleling anterior and posterior borders of 

the vertebral body and discs. Most patients were imaged within 48 

hrs after trauma. PPL status was noted down in each case. 

Management consisted of non-operative treatment or conservative 

treatment for stable injuries (one column injuries). It included bed 

rest, bowel bladder care, analgesics, water bed and log rolling, 

braces.  Operative treatment in the form of ligamentotaxis was 

done for some unstable injuries with two or three column injuries 

which are included in the study. It was preferred for patients with 

significant neurological deficits, compression fractures with >50% 

vertebral body height, canal compromise >50%. Posterior 

approach was the preferred route. Supplemental interconnecting 

between MIAMI rods significantly increased the pedicle screw 

construct stiffness without morbidity of fusing additional levels. 

(Fig 4 ,5,6)  

 
Fig 4: Ligamentotaxis by pedicle screw 

Source: https://www2.aofoundation.org 
 

  
Fig 5: Example of dorsolumbar spine injury from  

cases under studuy 

Fig 6: After Ligamentotaxis 

 

In non-affording patients, hartshill rectangular and sublaminar 

wires or Harrington rods with hooks were used instead of pedicle 

screw or rod construct. Short posterior constructs were used for 

flexion distraction with intact anterior column, mild bursts fractures 

or fracture dislocations of minor degree.  Iliac crest 

corticocancellous grafts and local bone grafts harvested from 

lamina, spinous processes and transverse processes were used 

whenever required. Intraoperative C arm was used to see 

implants and level identification.  

If ligament taxis was not successful either direct posterior 

decompression or transpedicular route decompression with or 

without bone grafting was done. 

Postoperatively patients were given analgesics, i.v antibiotic, 

bowel bladder back care and other nursing care. Patients were 

evaluated for improvement in neurological status whose charting 

was done for success of the treatment. Patients were mobilized 

with support after suture removal depending on stability and 

neurological status. 
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Frequencies and proportions of characteristics under study were 

enlisted. As sample size was small, N1 Chi square test for small 

samples was used and online calculator was used.16 

 

RESULTS 

We enrolled total 19 patients with dorso-lumbar fractures during 

the study period.  

52.63% (10/19) patients had severe cord injuries. PLL rupture was 

significantly more to be ruptured in severe cord injury (70%, 7/10 

cases). (Table 1) 

PLL rupture was detected by MRI in 47.37% (9/19) patients and it 

was intact in remaining 52.63% (10/19) patients. 

52.63% (10/19) had wedge compression fracture. In all of them 

PLL was intact and 80% (8/10) of them received conservative 

treatment  and  20%  (2 /10)  got   ligamentotaxis  done.  PLL  was  

ruptured in all unstable burst fractures (6/6), flexion distraction 

injuries (1 /1) and severe translational injuries (2/2). (Table 2) All 

of them received operative treatment in the form of Indirect 

reduction by ligamentotaxis. If ligamentotaxis was not successful 

either direct posterior decompression or transpedicular route 

decompression with or without bone grafting was done. 

Indirect reduction by ligamentotaxis was done in 4 cases with 

intact PLL and success rate was 100% (4/4). And, indirect 

reduction by ligamentotaxis was done in 7 cases with ruptured 

PLL and in all cases, 100% (7/7) it was unsuccessful. Thus, 

ligamentotaxis worked very well if PLL was intact. (Table 3) 

In patients with unsuccessful ligamentotaxis, direct 

decompression was required which was achieved in all of them. 

Out of them in four patients power did not improve, improvement 

was seen in 42.86% (3/7) cases. 
 

Table 1: Posterior longitudinal ligament status and severe cord injuries 

 PLL status Severe Cord Injuries Total (%) 

 Yes (%) No (%)  
Intact 3 (30) 7 (70) 10 (100) 
Ruptured 7 (77.78) 2 (22.22) 9 (100) 
Total 10  (52.63) 9 (47.37) 19 (100) 

By N1 Chi square test for two proportions, p=0.042 
 

Table 2: Fracture pattern, PLL status and mode of treatment done 

Fracture pattern Total no PLL status Mode of treatment 

 (n)  Conserved Operated 
Wedge compression 10 Intact 8 2 
  Ruptured 0 0 
Unstable brusts fracture 6 Intact 0 0 
  Ruptured 0 6 
Flexion distractions 1 Intact 0 0 
  Ruptured 0 1 
Translational slice , articular process 
fracture, sublaxation dislocation 

2 Intact 0 0 

  Ruptured 0 2 
Total 19  8 11 

 

Table 3: Indirect reduction by ligamentotaxis 

PLL Status Ligamentotaxis Total Attempted 

 Successful Unsuccessful 
Intact 4 0 4 
Ruptured 0 7 7 
 4 7 11 

By N1 Chi square test for two proportions, p=0.0016 
 

DISCUSSION 

Prevention and limitation of neurological injury and restoration of 

spinal stability is a primary goal of management of spinal cord 

injuries.  Correction of deformities, minimizing the loss of motion, 

and facilitating rapid rehabilitation are the secondary goals. 

Ligamentotaxis can reduce only those retropulsed fragments that 

are  still  attached  to  a  ligamentous  structure. Where  the PLL is 

intact, fragments near the midline are pulled back into place by the 

superficial fibres; fragments lying more laterally are reduced by 

their attachment to the deep layer. Continuity of the ALL ensures 

that overdistraction does not occur. The attachment of the annulus 

fibrosus to the endplates also probably contributes to the 

reduction by transferring distractive forces.17 Hence, if PLL is 

ruptured, pulling back will not be effective. The treatment of Denis' 

compression and burst fractures of the thoracolumbar and mid-

lumbar   spines  still  remains   controversial.  Good   results  were  

 

reported both in the nonoperative and operative treatment groups. 

Dennis middle column is formed of posterior part of vertebral body 

and PLL. Damage to two or three of dennis columns indicates 

instability in acute cases. Each column would heal if it has 

primarily bony injury but in the case of column with primarily 

ligamentous injury healing is inferior.18 

Once surgery is decided to be done, the goals must be clearly 

defined. It aids the selection of the appropriate procedure to 

achieve optimal results. The major goals of the surgical treatment 

of the lower dorsal and lumbar spines are the restoration of 

normal spinal anatomy and neurological recovery.19,20 

Delay between injury and surgery, changes the efficiency of 

various surgical methods change.21 In this study, all the patients 

were arrived to the hospital within 48 hours of traumatic spinal 

injury. For old fractures which are over six weeks old, the 

mechanics of deformity correction are different because 
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secondary changes have already occurred. The efficacy of indirect 

decompression was greater when surgery was performed as early 

as possible, particularly within three days after the trauma as 

reported by Myung-Sang Moon.22   

The reduction of the retropulsed fracture fragments achieved 

through ligamentotaxis using pedicle screw enables indirect 

decompression of the spinal canal (Fig 3 and 4). Distraction of the 

rods should be performed gently and simultaneously on both 

sides. Sudden and rapid attempts at distraction places poses 

significant biomechanical stress on the screws. Asymmetrical 

distraction can result in unilateral wedging of the vertebral 

body.12,15 

In reverse cortical sign as viewed by MRI, retropulsed fragment 

that has rotated more than 180 degrees so that the cortical 

surface is opposed to the cancellous surface of the main vertebral 

body. It is the absolute contraindication for posterior 

ligamentotaxis.14 

Evaluation of main ligaments like anterior longitudinal ligament, 

posterior longitudinal ligament (PLL), ligamentum flavum as well 

as parenchymal lesions is possible only with MRI. These 

ligaments are important in spinal stability and planning surgical 

treatment in dorsolumbar fractures (Fig 1).5 Advantage of MRI is,  

intact ligaments are often difficult to see but disrupted ligaments 

more easily identified. ALL and PLL are seen most directly 

between the margin of high signal discs and subarachnoid space 

posteriorly or prevertebral fat anteriorly. PLL is best seen on T2 or 

photon density weighted images against high signal CSF.5,19  

We conclude that when posterior longitudinal ligamentotaxis is the 

operative treatment of choice in dorso-lumbar spine injuries, 

surgeon should be careful about intact PLL. As, Intact or ruptured 

PLL is best viewed by MRI, for spine injuries one should not rely 

only on skiagrams and CT.   
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