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Abstract
Purpose  Hyperextension-distraction type injury of the thoracolumbar spine is an unstable fracture pattern that generally 
necessitates surgical stabilization by posterior instrumentation. Care must be taken when positioning these patients from 
supine to prone due to the unstable nature of their injury. The study objectives were (1) to describe a novel modification of 
the Jackson table turn technique, which may be safer and more effective than the conventional log-roll method and tradi-
tional Jackson table technique for positioning patients with hyperextension-distraction injuries of the thoracolumbar spine 
from supine to prone in the operating room and (2) to present two cases in which this technique was successfully performed.
Methods  Two patients were carefully positioned from supine to prone by our modification of the Jackson table turn technique, 
which utilizes a Wilson frame sandwiched between two flat-top Jackson frames. Case 1: a 65-year-old female presented 
status-post motor vehicle collision with a T9–T10 extension-distraction injury, requiring T7–T12 posterior spinal instru-
mented fusion (PSIF). Case 2: a 72-year-old female presented status-post motor vehicle collision with a T9–T10 extension-
distraction injury and an unstable L1 burst fracture, requiring T7–L2 PSIF.
Results  Both patients remained hemodynamically stable and neurologically intact throughout positioning and postoperatively.
Conclusions  This technique is safe and effective for positioning patients with hyperextension-distraction type injuries of the 
thoracolumbar spine from supine to prone in the operating room and may be superior to conventional methods.

Graphical abstract
These slides can be retrieved under Electronic Supplementary Material.

Key points 

1. Surgical positioning 

2. Extension-distraction injury 

3. Thoracolumbar spine 

4. Jackson table 

Moon AS, Cignetti CA, Isbell JA, Weng C, Manoharan SR (2019) Traumatic  
Hyperextension-Distraction Injuries of the Thoracolumbar Spine: A Technical Note  
on Surgical Positioning. Eur Spine J;

Moon AS, Cignetti CA, Isbell JA, Weng C, Manoharan SR (2019) Traumatic  
Hyperextension-Distraction Injuries of the Thoracolumbar Spine: A Technical Note  
on Surgical Positioning. Eur Spine J;

Take Home Messages 

1. Hyperextension-distraction type injury of the thoracolumbar spine is an 
unstable fracture pattern that generally necessitates surgical stabilization 
by posterior instrumentation.  

2. Care must be taken when positioning these patients from supine to prone 
due to the unstable nature of their injury and the risk for secondary 
neurologic and hematologic deterioration.  

3. This novel modification of the Jackson table turn technique, consisting of a 
Wilson frame sandwiched between two flat top Jackson frames, was used 
to successfully reposition two individuals with unstable thoracolumbar 
spine fractures from supine to prone. 
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Introduction

Traumatic extension-distraction injuries of the thoracolum-
bar spine are rare in the general population, comprising less 
than 3% of fractures in this region [1]. Using the Thora-
columbar Injury Classification System and Severity Score 
(TLICS), most of these injuries will score at least seven 
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points [2]. Operative management with a posterior approach 
is generally indicated [3], requiring patient transfer from a 
supine to prone position. However, iatrogenic neurologic 
deterioration is a concern in all cases of traumatic spinal 
instability, and repositioning maneuvers can have a high 
associated risk of secondary neurologic deterioration in 
these patients [4–8].

Two techniques commonly used to transfer patients 
include the conventional log-roll method and the Jackson 
table turn method [9–13]. Studies have shown that the Jack-
son table turn technique is superior to the conventional 
method for limiting motion of an unstable cervical spine 
during prone positioning [14, 15]. However, evidence to sup-
port its use in an unstable thoracolumbar spine has been lim-
ited. Using a cadaveric instability model, DiPaola et al. [16] 
found that compared to the conventional log-roll method, the 
Jackson table turn technique provides superior immobiliza-
tion of an unstable thoracolumbar spine during prone posi-
tioning. To our knowledge, there have been no other studies 
validating the use of a superior method of transferring a 
patient with thoracolumbar instability from supine to prone.

We propose a novel modification of the Jackson table turn 
technique in which a Wilson frame is sandwiched between 
two flat-top Jackson frames. The Wilson frame was used to 
aid in reduction and restoration of native kyphosis by alter-
ing the frame curvature. Compared to the conventional log-
roll and the traditional Jackson table turn methods, our tech-
nique may be a safer way of preventing neurologic deficits 

in these patients. The purpose of this study was to describe 
our method of positioning these patients in the operating 
room and to present two cases in which this technique was 
successfully performed.

Patient presentations

Patient 1 was a 65-year-old female with unknown medical 
history due to her clinical condition and presented status-
post motor vehicle collision with bilateral open knee inju-
ries and left open distal femur–proximal tibia fractures. The 
patient was intubated for respiratory distress and sedated. 
Physical examination was notable for poor rectal tone, intact 
bulbocavernous reflex, no spinous process step-offs, and 
gross movement of bilateral upper and lower extremities 
upon arrival to the trauma bay. A computed tomography 
(CT) of the thoracic and lumbar spine demonstrated a dis-
placed superior endplate fracture of the T10 vertebral body 
with marked asymmetric widening of the anterior T9–T10 
disk space requiring operative management (Fig. 1). The 
patient was medically stabilized, and informed consent for 

Fig. 1   Preoperative sagittal CT of the thoracic spine showing a dis-
placed superior endplate fracture of the T10 vertebral body with 
marked asymmetric widening of the anterior T9–10 disk space

Fig. 2   Preoperative sagittal CT of the thoracic spine showing (a) an 
unstable Chance fracture through the superior T10 vertebral body 
involving the anterior and middle columns, and (b) an unstable two 
column burst fracture of the L1 vertebral body
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necessary operative interventions was obtained after a thor-
ough and detailed discussion with the family.

Patient 2 was a 72-year-old female with a history of 
hypertension, bilateral lower extremity lymphedema, and 
bilateral knee arthroplasty and presented status-post rollover 
motor vehicle collision with a grade 1 right open peripros-
thetic femur fracture. Physical examination was notable for 
a grossly intact motor and sensory neurologic examination 
with no numbness or paresthesia. Imaging revealed a T10 
Chance fracture and L1 burst fracture requiring operative 
management (Fig. 2). The patient was medically stabilized, 
and informed consent was obtained after a thorough and 
detailed discussion.

Surgical technique

The patient was identified and transported to the operating 
room. After the anesthesia team obtained airway and intrave-
nous access, the patient was carefully transferred supine to a 
flat-top Jackson frame using a standard spine board. A Wil-
son frame taped to a second Jackson frame was placed over 
the anterior thoracolumbar region, sandwiching the patient 
between the two Jackson frames (Fig.  3). Padding was 
added, the Jackson frames were secured together with belts, 
and multiple tapes were placed across the frames to secure 
the lines and chest tube (Fig. 4). Then, the apparatus was 
carefully rotated 180°, positioning the patient prone (Fig. 5). 
The first flat-top Jackson frame was removed, leaving the 
prone patient on the Wilson frame (Fig. 6). This allows for 
more controlled reduction in the traumatic deformity on the 
Wilson frame.

Fig. 3   The supine patient was 
carefully transferred to a flat-top 
Jackson frame. A Wilson frame 
taped to a second Jackson frame 
was placed over the anterior 
thoracolumbar region, sand-
wiching the patient between the 
two Jackson frames (this is an 
illustrative image, and not the 
actual patient)
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Patient 1’s thoracic spine was prepped and draped in the 
usual sterile fashion, and the patient underwent posterior 
spinal instrumented fusion (PSIF) from T7 to T12. Patient 
2’s thoracolumbar spine was prepped and draped in the usual 
sterile fashion, and the patient underwent PSIF from T7 to 
L2 (Fig. 7). For both patients, there were no changes in neu-
romonitoring throughout the course of the procedure.

Follow‑up

Postoperatively, both patients were admitted to the trauma 
burn intensive care unit and treated for their concomitant 
injuries. Both patients remained hemodynamically stable 
and neurologically intact throughout their hospital stay and 
were discharged in stable condition to a skilled nursing facil-
ity. They were followed by the orthopedic spine team and 

remained neurologically intact with spinal fusion hardware 
properly in place through 1-year follow-up (Patient 1) and 
6-month follow-up (Patient 2; Fig. 8).

Discussion

Secondary neurologic deterioration is a risk for any patient 
presenting with an acute unstable spinal injury [4–8] for 
reasons including potential destabilization during trans-
fer from supine to prone for a posterior surgical approach 
[14–16]. Care must be taken during positioning to limit 
spinal motion and prevent the development of neurologic 
compromise. Two common techniques used to trans-
fer patients from a supine to prone position include the 
conventional log-roll method and the Jackson table turn 
method. Our proposed technique is a novel modification 

Fig. 4   Padding was added, the 
Jackson frames were secured 
together with belts, and multiple 
tapes were placed across the 
frames to secure the lines and 
chest tube (this is an illustra-
tive image, and not the actual 
patient)
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of the traditional Jackson table turn method in which a 
Wilson frame is sandwiched between two flat-top Jackson 
frames. The Wilson frame was used to promote reduction 
and restoration of native kyphosis. The two-frame sand-
wich technique prevents any translation or motion at the 
fracture site. By rotating this setup as a unit, the patient is 
carefully positioned prone in a controlled manner.

We believe that this technique provides safe and effec-
tive positioning of those patients with unstable hyperex-
tension-distraction injuries of the thoracolumbar spine, 
as supported by the absence of neuromonitoring signal 
changes in our patients. Furthermore, by providing supe-
rior immobilization at the fracture site, our technique may 
be superior to both the conventional log-roll method and 
traditional Jackson table turn method, both of which have 
been shown to result in movement in the unstable thora-
columbar spine [13, 16]. Additional advantages of this 
technique include no need for special equipment, as well 

as no additional cost. There is minimal additional prepara-
tion and disassembly time during the immediate pre- and 
postoperative period.

This technique may be particularly useful in certain 
populations, such as those with fused spinal segments in 
ankylosing spinal disorders (ASD), which includes diffuse 
idiopathic skeletal hyperostosis (DISH) and ankylosing 
spondylitis (AS). While extension-distraction type injury 
of the thoracolumbar spine is rare in the general popula-
tion, it is the predominant fracture pattern in this region 
of the spine in ASD patients [17–20]. These fractures 
usually involve both the anterior and posterior columns 
of the spine and are considered unstable, necessitating 
surgical stabilization [17–20]. Similar to patients without 
ASD, treatment with posterior instrumentation is gener-
ally indicated [3, 17–20]. Additionally, ASD patients with 
spinal fractures have a relatively high rate of secondary 
neurologic deterioration [17, 18, 21, 22]. Westerveld et al. 

Fig. 5   The prepared apparatus 
was carefully rotated 180°, 
safely positioning the patient 
prone (this is an illustrative 
image, and not the actual 
patient)
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[17] found that 13.9% of AS and 14.5% of DISH patients 
had secondary neurologic deterioration, with one possible 
explanation being improper transfer. Use of the Wilson 
frame in our proposed technique allows for controlled 
reduction in the fracture sites, in addition to conforming 
to the native hyperkyphotic deformity in these patients.

There are several limitations to this modified technique. 
The Jackson table turn method itself is a coordinated, multi-
step maneuver that requires cooperation from all members of 
the team. Similarly, our proposed modification requires the 
same level of cooperation from all team members, including 
the anesthesia team. The patient must be medically stable 
before setting up the frames, sandwiching the patient, and 
performing this maneuver.

Presented here are two cases of unstable hyperextension-
distraction injuries of the thoracolumbar spine in which this 
positioning method was successfully executed. The first 
case required supine-to-prone positioning for T7–L2 PSIF 
to treat T10 (AO Type C) and L1 (AO Type B) extension-
distraction vertebral fractures. The second case required 
supine-to-prone positioning for PSIF of T7–T12 to treat 
a T9–T10 extension-distraction injury. Both patients were 
neurologically intact and remained neurologically intact 
with no changes in neuromonitoring. Thus, we propose that 
this is a safe and effective method for positioning patients 
with unstable hyperextension type thoracolumbar injuries 
from supine to prone, that may be superior to previously 
described methods.

Fig. 6   The first flat-top Jackson 
frame was removed (this is an 
illustrative image, and not the 
actual patient)



1119European Spine Journal (2019) 28:1113–1120	

1 3

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict of 
interest.

References

	 1.	 Burke DC (1971) Hyperextension injuries of the spine. J Bone 
Joint Surg Br 53(1):3–12

	 2.	 Vaccaro AR, Oner C, Kepler CK et al (2013) AOSpine thora-
columbar spine injury classification system: fracture description, 
neurological status, and key modifiers. Spine 38(23):2028–2037. 
https​://doi.org/10.1097/BRS.0b013​e3182​a8a38​1

	 3.	 Rampersaud YR (2013) Thoracolumbar distraction extension inju-
ries. In: Anderson GD, Vaccaro AR (eds) Decision making in spi-
nal care. Thieme Medical Publishers, Inc., Stuttgart, pp 117–119

	 4.	 Toscano J (1988) Prevention of neurological deterioration before 
admission to a spinal cord injury unit. Paraplegia 26(3):143–150. 
https​://doi.org/10.1038/sc.1988.23

	 5.	 Gertzbein SD (1994) Neurologic deterioration in patients with 
thoracic and lumbar fractures after admission to the hospital. 
Spine 19:1723–1725 PMID: 7973966

	 6.	 Rechtine GR, Del Rossi G, Conrad BP, Horodyski M (2004) 
Motion generated in the unstable spine during hospital bed trans-
fers. J Trauma 57:609–612 PMID:15454810

	 7.	 Levi AD, Hurlbert RJ, Anderson P et al (2006) Neurologic dete-
rioration secondary to unrecognized spinal instability following 
trauma—a multicenter study. Spine 31:451–458. https​://doi.
org/10.1097/01.brs.00001​99927​.78531​.b5

	 8.	 Todd NV, Skinner D, Wilson-MacDonald J (2015) Secondary 
neurological deterioration in traumatic spinal injury: data from 
medicolegal cases. Bone Joint J 97-B(4):527–531. https​://doi.
org/10.1302/0301-620x.97b4.34328​

	 9.	 McGuire RA, Neville S, Green BA et al (1987) Spinal instability 
and the log-rolling maneuver. J Trauma 27(5):525–531 PMID: 
3573109

	10.	 Del Rossi G, Horodyski M, Conrad BP et al (2008) Transferring 
patients with thoracolumbar spinal instability: are there alterna-
tives to the log roll maneuver? Spine 33(14):1611–1615. https​://
doi.org/10.1097/BRS.0b013​e3181​78868​3

	11.	 Suter RE, Tighe TV, Sartori J et al (1992) Thoraco-lumbar spinal 
instability during variations of the log-roll maneuver. Prehospital 
Disaster Med 7(2):133–138. https​://doi.org/10.1017/S1049​023X0​
00393​64

	12.	 Rechtine GR, Conrad BP, Bearden BG et al (2007) Biomechani-
cal analysis of cervical and thoracolumbar spine motion in intact 
and partially and completely unstable cadaver spine models with 
kinetic bed therapy or traditional log roll. J Trauma 62(2):383–
388. https​://doi.org/10.1097/01.ta.00002​25924​.12465​.e6

Fig. 7   Intraoperative lateral X-rays of T7-L2 PSIF showing the spinal 
fusion hardware in place and near-anatomic positioning of the spine

Fig. 8   Postoperative lateral X-rays of thoracolumbar spine 6 months 
following T7-L2 PSIF showing the spinal fusion hardware properly in 
place and near-anatomic alignment of the spine

https://doi.org/10.1097/BRS.0b013e3182a8a381
https://doi.org/10.1038/sc.1988.23
https://doi.org/10.1097/01.brs.0000199927.78531.b5
https://doi.org/10.1097/01.brs.0000199927.78531.b5
https://doi.org/10.1302/0301-620x.97b4.34328
https://doi.org/10.1302/0301-620x.97b4.34328
https://doi.org/10.1097/BRS.0b013e3181788683
https://doi.org/10.1097/BRS.0b013e3181788683
https://doi.org/10.1017/S1049023X00039364
https://doi.org/10.1017/S1049023X00039364
https://doi.org/10.1097/01.ta.0000225924.12465.e6


1120	 European Spine Journal (2019) 28:1113–1120

1 3

	13.	 Prasarn ML, Zhou H, Dubose D et al (2012) Total motion generated 
in the unstable thoracolumbar spine during management of the typi-
cal trauma patient: a comparison of methods in a cadaver model. J 
Neurosurg Spine 16:504–508. https​://doi.org/10.3171/2012.2.SPINE​
11621​

	14.	 Bearden BG, Conrad BP, Horodyski M, Rechtine GR (2007) Motion 
in the unstable cervical spine: comparison of manual turning and 
use of the Jackson table in prone positioning. J Neurosurg Spine 
7:161–164. https​://doi.org/10.3171/SPI-07/08/161

	15.	 DiPaola MJ, DiPaola C, Conrad BP, Horodyski MB, Del Rossi G, 
Sawers A, Bloch D, Rechtine G (2007) Cervical spine motion in 
manual vs. Jackson table turning methods in a cadaveric global 
instability model. J Spinal Disord Tech 21(4):273–280. https​://doi.
org/10.1097/bsd.0b013​e3181​1513a​4

	16.	 DiPaola CP, DiPaola MJ, Conrad BP et al (2008) Comparison of 
thoracolumbar motion produced by manual and Jackson-table-turn-
ing methods: study of a cadaveric instability model. J Bone Joint 
Surg Am 90:1698–1704. https​://doi.org/10.2106/JBJS.G.00818​

	17.	 Westerveld LA, Verlaan JJ, Oner FC (2009) Spinal fractures in 
patients with ankylosing spinal disorders: a systematic review of the 
literature on treatment, neurological status and complications. Eur 
Spine J 18(2):145–156. https​://doi.org/10.1007/s0058​6-008-0764-0

	18.	 Caron T, Bransford R, Nguyen Q et al (2010) Spine fractures in 
patients with ankylosing spinal disorders. Spine 35(11):E458–E464. 
https​://doi.org/10.1097/BRS.0b013​e3181​cc764​f

	19.	 Lindtner RA et al (2017) Fracture reduction by postoperative mobi-
lization for the treatment of hyperextension injuries of the thora-
columbar spine in patients with ankylosing spinal disorders. Arch 
Orthop Trauma Surg 137:531–541. https​://doi.org/10.1007/s0040​
2-017-2653-7

	20.	 Rustagi T, Drazin D, Oner C et al (2017) Fractures in spinal ankylos-
ing disorders: a narrative review of disease and injury types, treat-
ment techniques, and outcomes. J Orthop Trauma 31(9 Supp):S57–
S74. https​://doi.org/10.1097/BOT.00000​00000​00095​3

	21.	 Schiefer TK, Milligan BD, Bracken CD et al (2015) In-hospital neu-
rologic deterioration following fractures of the ankylosed spine: a 
single-institution experience. World Neurosurg 83(5):775–783. https​
://doi.org/10.1016/j.wneu.2014.12.041

	22.	 Teunissen FR, Verbeek BM, Cha TD et al (2017) Spinal cord 
injury after traumatic spine fracture in patients with ankylosing 
spinal disorders. J Neurosurg Spine 27(6):709–716. https​://doi.
org/10.3171/2017.5.SPINE​1722

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Affiliations

Andrew S. Moon1,2 · Carly A. Cignetti2 · Jonathan A. Isbell2 · Chong Weng2 · Sakthivel Rajan Rajaram Manoharan2

1	 Tufts University School of Medicine, Boston, MA, USA
2	 Department of Orthopedics, University of Alabama 

at Birmingham, 510 20th St. S, Birmingham, AL 35233, 
USA

https://doi.org/10.3171/2012.2.SPINE11621
https://doi.org/10.3171/2012.2.SPINE11621
https://doi.org/10.3171/SPI-07/08/161
https://doi.org/10.1097/bsd.0b013e31811513a4
https://doi.org/10.1097/bsd.0b013e31811513a4
https://doi.org/10.2106/JBJS.G.00818
https://doi.org/10.1007/s00586-008-0764-0
https://doi.org/10.1097/BRS.0b013e3181cc764f
https://doi.org/10.1007/s00402-017-2653-7
https://doi.org/10.1007/s00402-017-2653-7
https://doi.org/10.1097/BOT.0000000000000953
https://doi.org/10.1016/j.wneu.2014.12.041
https://doi.org/10.1016/j.wneu.2014.12.041
https://doi.org/10.3171/2017.5.SPINE1722
https://doi.org/10.3171/2017.5.SPINE1722

	Traumatic hyperextension-distraction injuries of the thoracolumbar spine: a technical note on surgical positioning
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 
	Graphical abstract

	Introduction
	Patient presentations
	Surgical technique
	Follow-up
	Discussion
	References




