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Thoracic disc herniation: An unusual complication after
prone positioning in spinal surgery
Ameya S. Kamat MBBCh., Mohammed Zahier Ebrahim MBChB., Adriaan J. Vlok FC Neurosurg (SA)

Division of Neurosurgery, Tygerberg Academic Hospital, Stellenbosch University, Cape Town, South Africa

Abstract
Neurological complications of the prone position have been well documented. Post-operative paraplegia and neu-
rological deterioration unrelated to the site of surgery after proning in spinal surgery is a rare but potentially devas-
tating complication. We describe the case of a 47 year old female who underwent an L4/5 discectomy and posteri-
or instrumented fusion. A few hours after surgery she developed bilateral lower limb weakness with a T11 sensory
level. Post-operative MRI revealed an acute disc herniation at the T11/12 level with associated spinal cord com-
pression. This was not present on the pre-operative imaging. A subsequent T11/12 discectomy and instrumented
fusion was performed and the patient's motor and sensory function returned to normal.
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Introduction
Neurological complications of the prone position
have been well documented. Post-operative paraple-
gia or neurological deterioration unrelated to the site
of surgery after prone positioning in spinal surgery is
a rare but potentially devastating complication. Is-
chemia and mechanical injury are the commonest
causes and usually refer to the cervical spine and in-
volve pre-existing pathology.1-3 We describe a case of
paraplegia due to acute herniation of the T11/12 in-
tervertebral disc immediately after L4/5 discectomy
and instrumented fusion.

Case report
A 47 year old female presented to our institute with a
one month history of severe, debilitating lower back
pain and radicular pain referring to her left L4 der-
matome. She denied weakness and had no abnormal
bladder or bowel symptoms. She had a positive
smoking history of 10 cigarettes per day but no other
medical co-morbidities.

Examination findings revealed a healthy looking fe-
male with a normal gait. The patient had reduced
power in her left L4 and L5 myotomes, diminished
sensation to light touch, pinprick and pressure in her
left L4 dermatome but had normal knee and ankle re-
flexes bilaterally.

Plain film radiographs revealed a grade 1 degenera-
tive spondylolisthesis of L4 on L5 and magnetic reso-
nance imaging (MRI) demonstrated a central, left
foraminal and lateral recess stenosis at the L4/5 level
with compression of the L4 nerve root (Figure 1).
The patient had an otherwise normal neurological
examination with respects to the thoracic and cervi-
cal regions. After conservative care was exhausted,
the patient was brought forward for a L4/5 discecto-
my and posterior instrumented fusion. The patient
was placed on a Wilson Frame with their head posi-
tioned on the Mayfield Horseshoe. Surgery occurred
approximately two weeks after the MRI scan had
been performed. The procedure was uneventful and
standard intravenous analgesics were utilized for
pain control.

Post-surgical assessment in the recovery room re-
vealed a pain free, comfortable patient. Although still
slightly drowsy, examination revealed a proximal leg
weakness bilaterally of 1/5 and 2/5 weakness in both
feet. A sensory level at T11 was elucidated. She had a
urinary catheter in situ which was functioning.
These features were not present pre-operatively. An
urgent MRI was performed which demonstrated an
acute disc herniation at the T11/12 level with spinal
cord compression and signal change within the spinal
cord (Figure 2, Figure 3). This was not noted on the
pre-operative MRI.
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Soon after the MRI, the patient was brought forward
for an urgent T11/12 discectomy and instrumented
fusion (Figure 4). The procedure was performed
through a posterior approach and was uncomplicat-
ed. Post-operatively the patient’s motor and sensory
function returned to normal within 24 hours with
complete resolution of her initial L4 pain as well.

Discussion
Several complications have been implicated with the
prone position. The risks are present both during the
action of proning as well as the final prone position.
The action of proning occurs most commonly while

Fig. 1. Pre-operative T2-weighted saggital MRI demonstrating disc
prolapse at L4/5. Note, there is no disc prolapse at T11/12.

Fig. 2. Post-operative T2-weighted saggital MRI demonstrating disc
prolapse at T11/12.

Fig. 3. Post-operative T2-weighted axial MRI demonstrating disc prolapse
at T11/12.

Fig. 4. Post-operative plain film lateral radiograph demonstrating
posterior instrumented fusion at vertebral levels T11/12 and L4/5.
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the patient is still muscle relaxed leaving the neck
vulnerable to hyperextension and the shoulders
prone to dislocation or joint injury.

Thoracic disc herniation accounts for 0.25 – 0.75% of
all symptomatic herniated discs and trauma is in-
volved in up to 50% of these cases.1 They occur most
commonly in the third, fourth and fifth decades of
life with approximately 75% of herniation occurring
below the T8 level and the vast majority occurring at
T11/12 due to hypermobility at this site.2 Clinical
features include myelopathy, non-myotomal motor
weakness distal to the lesion and pain radiating in a
band-like manner over the relevant dermatomal re-
gion.1,2 Making the diagnosis may be challenging as
referred pain occurring over the trunk may mimic
visceral pathology hence a thorough history, exami-
nation and relevant imaging is vital. Thoracic disc
herniation is not a documented complication of the
prone position. A thorough literature review was per-
formed and demonstrated no previous reports of tho-
racic disc herniation associated with the prone posi-
tion in spinal surgery.

Numerous other neurological complications exist
with the prone position in spinal surgery however.

Postoperative brachial plexus and peripheral nerve
injuries are amongst the most common neurological
complications associated with the prone position.
These patients present with acute neuropraxia as the
brachial plexus is fixed at the cervical vertebrae and
axillary fascia which thereby increases the risk of
traction injuries.3,4 Additionally, the brachial plexus
traverses the clavicle, first rib, and humeral head.
The position of these osseous structures relative to
the brachial plexus may stretch or compress the
neural elements, resulting in ischemia. The risk is
further increased by arm abduction of greater than
90 degrees.5 The majority of patients with such neu-
ropraxias’ recover from brachial plexus injuries, but
the recovery is not always complete. 5,6

Peripheral nerve injuries have also been implicated
with the prone position during spinal surgery with
the commonest nerve involved being the ulnar
nerve.6 Injury may occur due to either direct pres-
sure beneath the medial epicondyle of the humerus

at the elbow, malposition of the blood pressure cuff,
flexion of the elbow greater than 90 degrees, or due
to sudden accidental change in the position of the
arm such as the arm falling off the arm board. Other
peripheral nerves that may be compressed include
the lateral femoral cutaneous nerve (LFCN). This
results in meralgia paraesthetica, a condition charac-
terized by tingling, numbness and pain of the lateral
thigh and has been attributed to the direct compres-
sion of the LFCN after placement of pelvic bolsters
near the anterior superior iliac spine.7

Spinal cord infarction is a rare complication. This
has been reported extensively in patients with chest
wall deformities and skeletal dysplasia.7,8 Previous re-
ports have suggested that the sudden reduction in
cardiac output associated with prone positioning is
exacerbated in patients with chest wall deformities
such as pectus excavatum.9,10 This can be compound-
ed further in hypotensive and hypovolemic states.

Other rare complications include cervical spinal cord
compression secondary to acute cervical disc hernia-
tion or damage from pre-existing canal stenosis sec-
ondary to spondylosis.11 This usually results from a
combination of prone positioning, neck extension
during endotracheal intubation and loss of muscle
tone during administration of muscle relaxants lead-
ing to neck hypermobility.

The patient described above developed sudden para-
paresis after surgery with a T11 sensory level due to
an acute herniated thoracic disc. Potential causes of
this include hypermobility of the thoracolumbar
spine during proning exacerbated by loss of muscle
tone during the anaesthetic induction.12 Careful posi-
tioning during placement of the patient in the prone
position, premedication in the form of benzodiazap-
ines to minimize anxiety and agitation, smooth
anaesthetic induction and avoidance of judicious dos-
es of muscle relaxants remain the mainstay in pre-
vention of mechanical injuries during proning.13 Reg-
ular and thorough communication between the surgi-
cal and anaesthetic teams also makes the proning
process safer. Excessive hip flexion and hence loss of
lumbar lordosis during prone placement on the Wil-
son frame may also contribute to disc prolapse and
should be avoided. A Jackson table may negate this
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risk.

A full neurological examination remains paramount
after any major surgery involving the spine and neur-
al structures. This must be done as early as realisti-
cally possible. One logically tends to focus on the
surgical site once neurological deterioration occurs in
the immediate post-operative period, but this case
highlights where a thorough examination localised
the pathology to a level which is regularly cut-off on
routine lumbar MRI imaging and almost certainly
would have been missed if not specifically targeted
during imaging. Where time is of the essence in
acute spinal cord compression, this could have had
devastating permanent consequence.
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