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Case Report
Novel Combination of Harrington and Pedicular Screw 
Fixation in Traumatic Fracture-dislocation of Thoracic 
Spine: A Case Report and Literature Review
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Background and Importance: Fracture-dislocation of the thoracic or lumbar spine (traumatic 
spondyloptosis) occurs in less than 5% of all spinal injuries mainly affecting the ventral direction.
Case Presentation: A paraplegic young man was admitted to Shahid Kamyab Hospital in Mashhad 
City, Iran due to a motor vehicle accident. Computerized tomography (CT) showed a complete 
posterior dislocation of the T10 vertebral body on T9, with the superior articular processes of T9 
bilaterally locked in the inferior endplate of T10 and complete fractures of the posterior elements.

Conclusion: The spinal dislocation was re-aligned by a combination of Harrington fixation and 
pedicular screws leading to spinal fusion. Six months after surgery, the patient was still paraplegic 
but the sensory symptoms in the lower extremities and clean intermittent catheterization 
improved.
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1. Background and Importance

racture-dislocation of the thoracic and 
lumbar spine (traumatic spondyloptosis) 
occurs in 3% of all spinal injuries mainly af-
fecting the ventral direction and rarely in 
the dorsal direction [1]. This catastrophic 

event is responsible for spinal instability with severe and 
long-term neurological deficits and disability in patients 
[2]. We report a severe case of traumatic spondylopto-
sis of the lower dorsal leading to paraplegia that was re-
aligned by using old-fashioned Harington spinal traction 
and pedicular screw spinal fixation. 

Case Presentation

A 27-year-old male was admitted to Shahid Kamyab 
Hospital in Mashhad City, Iran, after a car overturned 
at high speed and was thrown directly to the roadside 
guard rail. In the primary survey, his vital signs were as 
follows: heart rate: 87 per minute, respiratory rate: 12 
per minute, Spo2: 95%, and blood pressure: 123/70/ 
mmHg. He was fully conscious and in good general con-
dition. After primary evaluation, neurological examina-
tion showed a complete spinal cord injury (American 
spinal injury association (ASIA) impairment grade A) 
with paraplegia and T10 sensory level. 

Computerized tomography (CT) showed a complete 
posterior dislocation of the T10 vertebral body on T9 
“telescopic view”, with the superior articular processes of 
T9 bilaterally locked into the inferior endplate of T10 and 
complete fractures of the posterior elements (Figure 1). A 

thoracoabdominal CT scan with and without contrast was 
performed by a general surgeon to rule out any thoracic 
and abdominal vascular injuries. Unfortunately, hemo-
thorax was seen in the right lung and the general surgeon 
inserted a chest tube to prevent further respiratory condi-
tion. Then, the patient was transferred emergently to the 
operating room. After general anesthesia, the patient was 
placed in the prone position and head was held fixed us-
ing a head rest. A midline spinal incision was made at the 
level of the palpable vertebrae dislocation. After stripping 
the fascia and muscles, the spinal process and transverse 
process were shaved up. Auto-laminectomy at the dislo-
cated level was seen and further complete level laminec-
tomy was done to release the spinal cord. 

Harrington hooks were inserted behind the left T7 
and T12 transverse processes and then the surgeon 
under precise monitoring gradually increased the Har-
ington rods level to facilitate distraction and unlocking 
(Figure 2). After complete reduction, a temporary Har-
rington rod was fixed on the left side under fluoroscopic 
control and pedicular screws, 5.5 mm in diameter and 
ranging from 30 to 40 mm in length, were inserted in 
the right side from T7–T9 cranially and T11-L1 caudally 
(dislocated level was skipped) and the right final rod was 
secured (Figure 3). After right side fixation, Harrington’s 
temporary rod was removed and pedicular screws were 
inserted in the left side as the right side. Finally, the re-
duction was maintained by securing two lateral longitu-
dinal rod, contoured to preserve the natural anatomy of 
the lower dorsal of spine, into the screw heads (Figure 
4). Operation time and intra-operative bleeding were 
125 minutes and 385 cc, respectively. 

F

Highlights 

• Complete fracture-dislocation of the thoracic and lumbar spine is one of the most severe spinal injuries in trau-
matic patients.

• Harrington instrumentation and pedicular screw were used for spinal fixation.

• Precise observation and management should be obtained for catastrophic spinal fracture dislocation. 

Plain Language Summary 

Traumatic spinal fracture dislocation, known as a complete gross posterior translation of vertebrae in the sagittal 
plane, is one of the most severe forms of spinal injury associated with severe neurological deficits. Complete disloca-
tion, usually defined as spondyloptosis, is always related to the disability of three spinal columns. Most patients have 
complete paraplegia and long-life disability. Despite the catastrophic consequences of spinal dislocation, we aimed to 
reduce deformity, and improve long-term neurological function and painless condition.
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2. Results

Postoperatively, CT showed a complete reduction of 
dislocation and acceptable instrument insertion (Figure 
3). The patient was paraplegic but attained remarkable 
truncal control (ASIA score B). After 6-month follow-up, 
he could perform most personal activities indepen-
dently, including self- catheterization, but needed medi-
cal treatment and digital stimulation to achieve bowel 
movements. 

3. Discussion

Fracture-dislocation of the thoracic or lumbar spine, 
characterized by complete gross posterior listhesis of 
vertebrae in the sagittal plane, is one of the most se-
vere forms of spinal injury associated with severe neu-
rological deficit. Complete dislocation (spondyloptosis) 
is always associated with three-column failure and dural 
tearing. Nearly 80% of patients develop total paraple-
gia and long-term disability [3]. Despite the catastrophic 
consequences of this type of thoracolumbar dislocation, 
our goals were to reduce deformity, improve long-term 
neural function, and provide painless conditions which 
received little attention in the literature. 

Various technical management strategies have been 
proposed in the literature regarding deformity and neu-
rological deficit, however complete realignment can 
be achieved only in about 25% of the cases [4]. Using 
the best of our knowledge and after reviewing previ-
ous studies, we used a combination of Harrington and 
pedicular screws for the reduction of T9-T10 disloca-
tion for the first time. The key point of our operation 
was the temporary reduction of the dislocated level 
using Harrington and then final fixation with pedicular 
screws and horizontal bilateral rods. Harrington was an 
old-fashioned technique that was routinely used in the 
80s and early 90s for spinal fracture fixation with long-
term complications, such as lack of complete lordosis or 
kyphosis correction and only capability to posterior col-
umn fixation. In 2013, Barcelos et al implemented the 
vertebrectomy technique and further spinal shortening 
to stabilize upper dorsal dislocation and reduction in a 
major traumatic center in Brazil [5]. In 1993, Koroves-
sis et al reported T5-T6 fracture dislocation which was 
realigned by Harringtone rods without fusion and dis-
charged with a Milwaukee brace with partial reduction 
of lateral displacement in Greece [6]. In 1992, Denis et 
al. implanted Harrington rods to dislocate thoracic and 
lumbar dislocation with post-operative kyphosis, pseu-
doarthrosis, and hooks dislocation needed re-operation 

Figure 1. Sagittal (A) and axial (B) bone window of spine

Complete T9-T10 dislocation is seen.
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Figure 2. Fixed Harrington rod after dislocated level reduction Figure 3. Final alignment with bilateral pedicular screws implantation 

Figure 4. Postoperative lateral and posteroanterior radiographs of thoracolumbar spine revealing the normal alignment after the insertion 
of instrument
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Ehsaie MR, et al. Novel Dorsal Fracture-Dislocation Management. Iran J Neurosurg. 2022; 8:E21

https://irjns.org/


5

2022, Volume 8

in Minnesota, USA [7]. Total vertebrectomy is consid-
ered successful management for many non-traumatic 
spinal deformities. Many studies have reported unevent-
ful complications, such as hemothorax, infection, intra-
operative, and post-operative hematoma [4, 8].

Operative techniques have usually performed cephalic 
and caudal spinal pulling stimulations in the sagittal 
plane and then screw insertion with final rod fixation. 
[9] In one study, screws were implemented in vertebrae 
on each side of dislocation with dominoes longitudinally 
oriented rod and anteriorly dislocated vertebrae back 
into normal alignment by applying reducer to screws 
head as well as intradiscal distraction [10]. Some stud-
ies performed manual abdominal pressure maneuvers 
or thoracic pad and even transpedicular or thoracotomy 
corpectomy [5]. Lee et al applied the head of screws in-
serted in each level of fracture as a distraction point and 
lever action [11].

As we achieved final complete spinal realignment, the 
temporary Harrington fixation with permanent pedicu-
lar screw insertion has not been previously reported. 
The aim of our operating strategy was spinal stability, 
reduced long-term pain, and an effective sitting position 
that improves daily minimum work. We evaluated the 
visual assessment scale (VAS) for pain in our patient be-
fore surgery, on the day of discharge, and 3 months later 
which were 9, 4, and 1, respectively. Critical beneficial 
outcomes of novel Harrington and final pedicular screw 
insertion were observed. Firstly, based on our experienc-
es, especially in long-term admitted patients, fibirnaiton 
and adhesion of the aorta to anterior elements were of-
ten seen during spinal reduction operations. Similar to 
the vertebrectomy technique [5]. Harrington’s progres-
sive elevation helps us directly observe the spinal cord 
and anterior vascular arteries, leading to minimum risk 
of the transaction and aortic dissection despite stimula-
tion of the cephalon-caudal manipulation. We suggest 
evaluating thoracoabdominal vascular integrity before 
any reduction surgery to ensure intra-operative vascu-
lar rupture. In addition, our strategy permits the neuro-
surgeon to correct approximate lordosis at the thoraco-
lumbar junction. Furthermore, our operation time was 
130 minutes which was shorter than vertebrectomy 
(360 minutes) and other techniqus which reduced post-
operative infection, pain, and bleeding [5]. Meanwhile, 
despite any clinical improvement in sensory or motor 
function, the visual assessment scale (VAS) pain scale 
reduced significantly, and post-operative imaging re-
vealed appropriate realignment of T9-T10 dislocation. 

4. Conclusion

Finally, although retro-thoracolumbar dislocation is a 
rare accident, it is often associated with catastrophic 
complications, such as spinal cord injury. The dislocation 
of the thoracic or lumbar spine always needs aggressive 
operating strategies such as pedicular screw insertion 
and internal or external realignment reduction tech-
niques. We introduced a novel open reduction method 
by applying a horizontally temporary Harrington hook 
allowing gradual distraction in the vertical plane to spi-
nal reduction and then pedicular screw insertion and 
rod fixation on each side. Our strategy achieved final 
complete realignment without vascular complication. 
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