Case Report

Vascular Injury during a Lumbar Laminectomy
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A lumbar laminectomy is a common and routine operation. Damage to abdominal vas-
cular structures during surgery is a relatively infrequent complication; however, when it does
occur, it is sudden and life-threatening. We herein report on 2 cases of abdominal vascular
injury which occurred during lumbar microdiscectomies. The first case was a 34-year-old
man. A bloody surgical field was noted 45 min into the operation along with an increase in
heart rate and a decrease in blood pressure. After fluid resuscitation and an ephedrine injec-
tion, his vital signs stabilized. The patient was then sent to the surgical intensive care unit
for observation. An emergent abdominal computer tomography scan revealed right retroperi-
toneal hematoma, and an urgent exploratory laparotomy was performed to check for bleed-
ing and to remove the hematoma. The second case was a 61-year-old woman with recurrent
disc herniation. The operation was proceeding smoothly for 90 min, when a large amount of
fresh blood suddenly gushed out. Her blood pressure immediately dropped to that of a state
of shock. The patient was turned back to a supine position, and an emergent laparotomy was
done to repair the injured vessels. Both patients had uneventful recoveries. (Chang Gung
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In 1934, Mixter” described an operation for rupture
of an intervertebral disk. The first vascular injury
following this lumbar disk surgery was reported 11
years later by Linton and White.”? Since then, other
reports of vascular injuries associated with lumbar
disk surgery have appeared sporadically in the litera-
ture.®® Nowadays, a lumbar laminectomy is a com-
mon and routine surgery in daily practice, but it can
result in sudden, life-threatening though infrequent
vascular complications with a 50% mortality.” Such
events usually require rapid therapy, so it is essential
that anesthesiologists be aware of this potential com-
plication, its manifestation, and treatment.

CASE REPORT

Case 1

A 34-year-old healthy man complained of low
back pain for 1 year, and sudden onset of numbness
with radiation to the left leg for 1 week. Lumbar
spine magnetic resonance imaging study showed
left-side posterolateral disc herniation and interspace
narrowing at the level of L5-S1. A microdiscectomy
was arranged under the impression of a herniated
intervertebral disc (HIVD). Anesthesia was induced
with 100 ug fentanyl, 250 mg thiopental, and 30 mg
atracurium, and was then maintained with 1.5%
isoflurane administered in 50% oxygen and 50%
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nitrous oxide with a fresh gas flow of 1 1/min. The
surgery was commenced in a routine prone position.
About 45 min after skin incision, sudden changes
were noted when the neurosurgeon was removing the
herniated disc with a pituitary rongeur: end-tidal CO:
decreased from 28 to 23 mmHg, the heart rate
increased from 70 to 120 beats/min, the blood pres-
sure dropped from 100/60 to 70/40 mmHg, and
blood filled up the operative field. The surgeon
immediately compressed the wound with packs,
while the anesthesiologist gave 20 mg ephedrine and
1000 ml lactated Ringer's solution intravenously.
The blood pressure returned to 100/60 mmHg after
supportive therapy. After 20 min of compression,
the packs were removed, and no further bleeding
ensued. Since the hemodynamic condition of the
patient remained stable, the neurosurgeon decided to
close the wound and sent the patient to the surgical
intensive care unit for close observation with an
order for an emergent abdominal computer tomogra-
phy (CT). Intra-abdominal hemorrhage was noted
on the CT, but an emergent laparotomy was not per-
formed as the vital signs were stable. However, the
next morning, the patient complained of lower
abdominal pain. Mild fever with peritoneal sign
developed. An urgent exploratory laparotomy was
performed. A small 0.5X0.5-cm perforation was
noted in the posterior wall of the right common iliac
artery with active bleeding. Massive retroperitoneal
hematoma extending to the serosa of the large intes-
tine was also found during the operation. Primary
repair of the right common iliac artery was done with
Prolene sutures. The patient recovered well and was
discharged from the hospital 8 days after surgery.

Case 2

This case was a 61-year-old woman with recur-
rent HIVD who underwent a lumbar spine discecto-
my with anesthesia and surgery as usual. About 90
min after the skin incision, massive bleeding sudden-
ly occurred when the orthopedic surgeon was remov-
ing the herniated disc with a pituitary rongeur. Her
arterial blood pressure dropped from 110/65 to 70/30
mmHg, the heart rate slowed to 50 beats/min, and
oxygen saturation declined from 100% to 85%
according to the pulse oximeter. Immediate fluid
resuscitation, a blood transfusion, and vasopressor
were administrated but in vain. After 20 min of
resuscitation, the patient was still in a state of shock.

Yu-Ling Hui, et al 190
Vascular injury during lumbar laminectomy

Therefore, the orthopedic surgeon decided to per-
form an emergent laparotomy. In the abdominal cav-
ity, 2100 ml of blood was found. Bleeding from the
right common iliac artery was noted, and the tear
was sutured. The patient had an uneventful recovery
and was discharged from the hospital 7 days after the
operation.

DISCUSSION

A lumbar laminectomy is a standard procedure
which can be performed at medical centers and com-
munity hospitals. Vascular injury during a lumbar
laminectomy is not an everyday occurrence. The
incidence of vascular injury complications in lumbar
spinal surgery was reported to be 2.4%.% Although
reported cases are few, there are far more unrecog-
nized events than expected. However, when such an
event does occur, it can cause a fatality in an other-
wise healthy patient.®'?

By an overwhelming majority, the pituitary
rongeur is the cause of injury.®*'® The injury is
caused when, in removing disc fragments, the anteri-
or longitudinal ligament is penetrated by the rongeur.
The intra-abdominal pressure in the prone position
presses the abdominal viscera against the vertebral
bodies and the vessels in the retroperitoneal, render-
ing the vessels relatively immobile. Therefore, they
have no chance to roll out of harm's way as the
rongeur impinges upon them, especially when the
surgeon is unaware of the exact location of the
instrument. This may occur even for experienced
surgeons with a gentle technique.

The L4-5 disc space is the most common site for
a herniated intervertebral disc.® Bifurcation of the
aorta and inferior vena cava lies just anterior to this
disc space, separated from it only by the anterior
spinal ligament. Chronic disc disease may weaken
this ligament, and prior disc surgery may alter the
relationship between the ligament and the disc space.
Our first patient had had chronic low back pain for 1
year, while the second patient had had repeated back
operations. Both were at high risk for a weakened or
distorted anterior spinal ligament. Unfortunately in
both cases, aggressive exploration of the spinal disc
resulted in injury to the right common iliac artery,
which is the most frequently injured vessel."*

In a hemodynamically stable patient with uncer-
tain clinical circumstances and possible vascular
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injury, an angiogram should be considered as a diag-
nostic adjunct.”'? As in our first case, although an
abdominal computed tomography scan showed
retroperitoneal hematoma, the surgeon thought that
most of the bleeding from the vascular injury would
spontaneously stop after compression. Therefore an
urgent laparotomy was postponed until the following
day when a peritoneal sign developed. However,
posterior compression is definitely not helpful in pre-
vertebral vascular injury. It is dangerous to wait for
the bleeding to stop by compressing the artery.

In most reported cases in a prone position, the
early signs of blood loss are hypotension, hypov-
olemia, and a decrease in oxygen saturation. In our
case, the first sign was a decrease in end-tidal carbon
dioxide probably related to decreased blood flow to
the lungs and a rapid fall in arterial blood pressure.
Therefore, routine monitoring while a patient is anes-
thetized for spinal surgery should include an electro-
cardiogram, end-tidal carbon dioxide, arterial blood
pressure, and a pulse oximeter.

Vascular injury can occur as a result of lacera-
tion, compression, or traction during a laminectomy
or discectomy, because the vascular structure is so
close to the spine. If hypotension persists despite
vigorous blood and fluid administration, the anesthe-
siologist should suspect bleeding into the retroperi-
toneal space or abdomen. He should alert the sur-
geon to this possibility and be prepared for immedi-
ate exploration of the abdomen. With prompt recog-
nition and aggressive treatment, the outcome can be
excellent.
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