{
7{OLLEGE

i

‘ N o CHIRVRGIENS)

Acute Cervical Epidural Hematoma, Screw

Pullout, and Esophageal Perforation After

Anterior Cervical Corpectomy Surgery: Report

of a Case

Ye Li, Qing-San Zhu, Jing-Chen Liu, Yun-Tao Wu

Department of Spine Surgery, First Hospital of [ilin University, Changchun, China

To report a series of complications related to anterior cervical surgery in the same patient.
There have been many reports of complications related to anterior cervical surgeries.
These include cervical hematoma, instrumentation extrusion, or esophageal injury after
anterior cervical decompression. However, there have been no reports of all these
complications occurring in 1 patient. This is our report of a patient who experienced all 3
of these complications. The patient was a 73-year-old man suffering from cervical
spondylotic myelopathy who was treated with C5 anterior cervical corpectomy and
fusion with titanium mesh and bone graft. The patient successively experienced cervical
hematoma, screw pullout, and esophageal perforation, and was treated accordingly.
Although the patient suffered a series of complications after anterior cervical corpectomy,
all the complications were treated successfully. It serves as a caution that a first
complication such as hematoma in anterior cervical corpectomy with fusion should be
given enough attention to prevent further complications.
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Anterior cervical corpectomy and decompres-
sion have long been used to manage various
degenerative, traumatic, and neoplastic diseases of
the cervical spine, as well as for infections, espe-

cially tuberculosis.'? The surgical procedure has
proved as safe and effective as other anterior
cervical surgeries for improving nerve function,
and in terms of infusion rate and complications.
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Fig.1 (A) Lateral radiographic image showed straightened cervical vertebrae and stenosis of disc spaces between C4 to C5 with severe
deterioration. (B) Preoperative cervical MRI indicated that the spinal cord was oppressed at the level of C4—C5 and C5-Cé6. (C) C4-C5
CT showed that the spinal cord was oppressed by bony tissue. (D) C5-C6 CT showed that the spinal cord was oppressed by bony tissue

and soft disc tissue.

There have been many reports of complications
related to anterior cervical surgeries. These include
cervical hematoma, early-stage breathing infarction
caused by respiratory tract involvement due to
fixture extrusion and consequent rupture with
esophageal damage, and in the late stage, esopha-
geal fistula caused by ischemia.>* However, there
have been no reports of all these complications
occurring in 1 patient. In the present case, the
patient suffered all the above complications in
succession.

Case Report

Patient

The patient was a 73-year-old man with cervical
spondylotic myelopathy, which caused him difficul-
ty in walking and clumsiness in his hands. The
preoperative Japanese Orthopaedic Association
(JOA) score® was 6. There was no abnormality
noted in the hematologic examination or ultra-
sound. Fig. 1 shows the preoperative imaging.

Anterior cervical corpectomy

We performed C5 corpectomy, scraped off all the
cartilage endplate under C4 and above C6, and
preserved all the bone endplate. The C4-C5 and C5-
C6 gaps were sufficiently decompressed and prolif-
erations of the C4 posterior inferior margin and C6
posterior superior margin were removed. After
complete decompression, we used bipolar coagula-
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tion for hemostasis of intraspinal bleeding, and bone
wax for bone hemostasis. When hemostasis was
satisfactory, we crumbed the removed proliferated
bone tissue into osseous granules, which were then
placed into a titanium mesh. We put the mesh
between the inferior endplate of C4 and superior
endplate of C6. We then fixed the C4 and C6 with
titanium plates with a drainage tube placed at the
front. The patient woke up postoperatively and
complained of paralysis in the limbs. Fig. 2 shows
the fluoroscopic image taken during the surgery.

Postoperative complications and management

Four hours after the operation, the patient com-
plained of intolerable pain in the upper extremities,
dyskinesia in both hands and upper and lower
extremities, and numbness in the limbs. Magnetic
resonance imaging (MRI) showed a large-scale
hematoma from C2 to T2, which oppressed the
spinal cord (Fig. 3).

The patient was then given emergency surgery to
remove the fixture. There were blood clots beyond
the titanium mesh, and we connected the suction
apparatus and the infusion needle with a thin, soft
tube to extract the blood clots (Fig. 4). Taking out the
needle, we extended the tube into the back of C4
and C6 to clean out the clots. When it was clear
around the incision, we found blood effusing from
the posterior inferior of C4 and posterior superior of
Cé6. This blood would clot quickly, which was the
primary reason for hematoma. However, the bleed-
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Fig. 2 Radiofluoroscopic images taken during the first surgery
showed that the position of the plate and titanium mesh was
excellent.

ing and coagulation were normal. We used bone
wax to lubricate the incision. The titanium mesh and
steel plate were remounted and all the screws that
fixed the plate were put into the same places. A tube
was placed at the surface of the spinal dura mater,
and the distal end was drawn out from one side of
the mesh and connected with negative pressure to
drain the blood on the surface of the hard die.
Another negative pressure drainage tube was
placed to drain blood from around the incision.
Finally, the incision was sutured.

When the patient awoke from emergency surgery,
he reported less pain in both upper extremities and
less numbness and stronger muscle strength in
upper extremities, but no improvement in the lower
extremities. On the second morning after the
operation, the muscle strength had restored to the
preoperative level. Four days after the 2 negative-
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pressure drainage tubes were placed, we found no
exudation and removed them.

One week after the surgery the JOA score was 7,
and increased to 9 just 1 month later, with excellent
fixation of the titanium mesh and screws. Two
months after the operation, an extruded screw on C6
was found, but the patient felt nothing abnormal
when swallowing.

We continued to follow the patient’s condition.
The check-up after 3 months found no differences
from that of the 2-month follow-up and the patient
felt well. Five months after the operation (November
7, 2012), the JOA score was 12, but the patient
complained of a foreign body sensation when
swallowing. The computed tomography (CT)
showed that the bone inside the titanium mesh
had fused well with the bone endplate. We
suggested to the patient that the steel plate and
screws should be taken out, and he refused.
However, it is notable that the patient believed that
December 22, 2012 would be the end of the world
(and therefore he would not require surgery), but if
he survived he would receive the operation.

On December 23, 2012 the patient was hospital-
ized. A CT scan showed excellent union between the
bone inside the titanium mesh and the endplate of
C4 and C6 (Fig. 5). During the surgery, we found
that the extruded screw had already penetrated the
layers of the esophagus, but no food came out of the
esophagus, and there were many inflammatory
granulations on the esophageal layers around the
screw. We then took out all the screws and steel
plates and noted that there was much scar tissue on
the surface of the titanium mesh. The esophagus
was sutured and the patient was tube-fed for 2
weeks postoperatively.

Two weeks after the operation, radiography
found no esophageal fistula and the feeding tube
was removed (Fig. 6). One year after the repair of
the esophagus, the radiography showed excellent
fixation of the devices and the patient felt no
abnormality in swallowing (Fig. 7).

Discussion

As a rare complication of anterior cervical corpec-
tomy, acute cervical epidural hematoma usually
appears shortly after the operation. Emergency
surgery is often needed to clear the hematoma or
it will lead to rapid neurologic deterioration because
of pressure on the spinal cord. Hans et al'® reported
a case of anterior cervical discectomy of C6-C7, in
which difficulty in breathing and flaccid paralysis in
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the limbs occurred 2.5 hours after the operation.'®
The patient was immediately pushed into the
operating room to receive laminectomy. MRI con-
firmed that there was hematoma between C3 to T3.
Five days later, the patient recovered with no
residual nerve dysfunction. Jankowski et al*' report-
ed a case of discectomy of C5 and iliac bone grafting
fixed with titanium mesh. Six hours after the
surgery the patient presented complete cessation

Fig. 4 A tube on the infusion apparatus was inserted into the
cervical vertebra to drain the hematoma.
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Fig.3 (A) MRIT1W1, 4 hours after first
surgery. (B) Four hours after the first
surgery, MRI T2W2 indicated that
hematoma from C2 to T2 oppressed the
spinal cord.

of function of the 4 extremities. MRI showed
intraspinal hematoma, and anterior removal of the
hematoma was performed. Twenty-four hours after
the emergency operation, all nerve function had
fully recovered.

Aono et al** retrospectively analyzed patients
with postoperative epidural hematoma to find that
cervical or thoracic epidural hematoma usually
occurred within the first 24 hours after the surgery.
A multicenter study conducted by Amiri et al*
concluded that postoperative symptomatic epidural
hematoma most often happened in the 4 hours after
the operation, and early subsequent surgical inter-
vention improved recovery of nerve function. Risk
factors of epidural hematoma included alcohol
consumption greater than 10 ounces a week, a
multilevel surgical procedure, and previous spinal
surgery. Jang et al** reported that risk factors of
hematoma were a multilevel procedure, preopera-
tive coagulopathy, preoperative use of nonsteroidal
anti-inflammatory drugs (NSAIDs), massive hemor-
rhage during the surgery, Rh-positive blood type,
and age greater than 60 years.**

In our case, the patient was a 73-year-old male;
preoperative hematologic examination showed no
abnormalities in bleeding or coagulation. The
patient had no bleeding history, no drinking history,
and had not undergone any previous cervical
surgeries. Decompression was performed with the
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Fig. 5 (A) Excellent position of the fixators one month after surgery. (B) Screw extrusion 2 months after surgery. (C) No further

extrusion in the third month. (D) Granulated bone united with the inferior endplate of C4 and the superior endplate of C6, just 5 months

after the operation.

identical procedure used with other patients, and
the drainage tube was placed into the incision in a
routine manner. There was no obvious bleeding
after decompression.

However, 4 hours after the operation, paralysis of
the limbs occurred in this patient. The MRI showed
large-scale hematoma anterior to the dural sac, and
emergency surgery was soon performed. When the
hematoma was clear, it was found that effused
blood clotted quickly, which made drainage difficult
and was also a primary cause of hematoma. The
reason for the quick solidification remains un-
known. After the hematoma was cleared, to imme-
diately drain the blood and avoid further
hematoma, a drainage tube was put on the surface
of the hard die. The next morning, nerve function
was restored to the preoperative level.

Casha and Fehlings®® reported 195 cases of
anterior cervical fixation with steel plate and screws.
The failure rate of internal fixation was 10.4%, and
among the patients for whom fixation had failed,
2.1% suffered severe consequences and required a
second surgery. Much has been reported regarding
the extrusion and translocation of anterior cervical
fixation devices, which may lead to esophageal
damage. If the fixator has totally prolapsed, it can be
removed via the mouth or gastrointestinal tract.
Hitchon et al*® and some others concluded through
biomechanical studies that the length of the screw
and the mineral density of the spine had a
significant influence on the withdrawal force of the
screw. In our case, the screw prolapsed and we put
in a new screw of the same diameter into the same
path, and the strength was not sufficient. Of the 2

Fig. 6 (A) Lateral X-ray image 6 months after surgery. (B) CT scan showed that the granulated bone was well united with endplates six

months after surgery. (C) X-ray image after removal of the steel plate showing the feeding tube clearly. (D, E) Barium swallow

radioscopy 2 weeks after the start of tube feeding; there was no leakage of barium.
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Fig. 7 X-ray radioscopy showed excellent position of the
titanium mesh 1 year after repairing of the esophagus.

ways to compensate for insufficient strength, one is
to change the length of the steel plate so that the
position of screw fixation changes accordingly, i.e.,
fix the screw in a place with high-density cancellous
bone to enhance the antiwithdrawal force. The other
method is to replace with thicker, longer screws to
increase the strength of fixation.

The most common complication of anterior
cervical discectomy is esophageal injuries.'”™ The
incidence of esophageal damage is low, but if
treated inappropriately can result in severe conse-
quences. It has been reported that the main reason
for esophageal injuries is the extrusion of grafting
bone and the internal fixator."**””® The incidence of
esophageal injury is clearly higher in instrumented
cases of corpectomy,”'” in which the complication
rate rises from 11% to 27%. Such complications have
included temporary dysphagia, temporary L5 nerve
root syndrome, translocation of the steel plate and
screws, and extrusion of the screws.!! Usually
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esophageal perforation is caused by dislocation of
the internal fixator or the grafting bone, which can
happen to patients with good fixation of the internal
devices; pressure necrosis of the esophagus can be
caused by slight friction or tiny trauma.'*'> Cadav-
eric studies performed by Tortolani et al'* showed
that grafting the steel plate at anterior C5-C6
generates more pressure on the esophagus than
grafting at anterior C3-C4. Furthermore, the more
caudal the plate, the higher the incidence of
dysphagia.'* There are also reports that at the C6
segment the layers of the pyriform sinuses are
comparatively weak, and this is responsible for the
high rate of esophageal injury.* In our case, we
performed C5 corpectomy and esophageal perfora-
tion was caused by extrusion of the screw, which
rubbed the layers of the esophagus. This led to
pressure necrosis, which finally developed into
esophageal perforation.

Treatment for esophageal perforation has been
dramatically controversial. If there are no complica-
tions such as pain, cellulitis, septicemia, or abscess,
and no internal fixators, conservative management
includes local drainage, parenteral administration of
antibiotics, and tube feedir1g.15'16 However, most
cases require surgical repairing of the esophagus
with local suture and packing suture with muscle
flats, local debridement and drainage, and removal
of internal fixators.!” In our case, with an extruded
screw, the preoperative evaluation determined that
taking out the screw may damage the esophagus.
However, during the operation it was found that the
screw had already pierced all the layers of the
esophagus, although there was no food effusing and
no obvious inflammatory reaction. Because there
was scar tissue separating the titanium mesh and
the esophagus, we did not take out the titanium
mesh. The thoracic surgeon sutured the esophageal
layers one by one. The patient was tube fed for 2
weeks after the operation, and then ate normally.
One-year follow-up found no relapse.

The first complication in this case was intraspinal
hematoma, and if there had been no hematoma, the
subsequent complications may not have happened.
When clearing the hematoma, if the plate had been
changed during the same procedure then the screw
placement would also have been changed accord-
ingly, or the screws would have been changed out
for those of greater diameter. In that case, the screw
would not have extruded, and there would have
been no esophageal injury. Thus the complications
led one to another in a chain reaction, and the details
of each warrant particular attention.
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Key Points

M
@
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A patient who had received anterior cervical
surgery experienced a series of complications.
After postoperative clearance of intraspinal
hematoma, the steel plate or screws should be
changed to reinforce the fixators and avoid
extrusion or other complications.

Esophageal injury due to screw extrusion tends
to easily heal after repair.
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