Paraplegia (1995) 33, 606-609
© 1995 International Medical Society of Paraplegia Al rights reserved 0031-1758/95 $12.00

Oesophageal perforation subsequent to anterior cervical spine

screw/plate fixation

M Hanci, M Toprak, AC Sarioglu, MY Kaynar, M Uzan and C Islak

Istanbul University Cerrahpasa Medical Faculty, Aksaray, Istanbul, Turkey

We report three cases of oesophageal complications due to pressure necrosis secondary to
screws post anterior plate fixation of the cervical spine. Two of the patients were treated
using primary closure; and the third by conservative treatment, which consisted of wound
drainage and an external orthotic device application. We recommend the early surgical
closure and removal of the metallic implant with debridement as the first option of
treatment. In the event that this option is not suitable, we suggest that wound drainage,
tube feeding and parenteral antibiotics may be an appropriate alternative.
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Introduction

The use of an anterior approach to achieve arthrodesis
of the cervical spine has become a widely accepted and
frequently used approach! since the earliest reports by
Smith and Robinson? and Cloward.? The complications
that may be associated with this procedure have, as a
common factor, the close anatomical relation to the
many vital structures in the neck. Oesophageal perfora-
tion can be a lethal complication of neck or chest
trauma.* The use of anteriorly applied grafts for an
acutely unstable cervical spine can be fraught with
complications;’ these include graft migration, and loss
of anatomical correction, which creates instability. In
the 1970s Orozco and Llovet® tried to solve these
problems by applying an anterior plate and screw
fixation. It is advocated as a means to improve the
overall union rate, and decrease the need for restrictive
external immobilisation.”®*1* However this technique
has some particular complications such as oesophageal
perforation. An oesophageal perforation following an
anterior cervical surgical procedure is an uncommon
but well recognised complication, and has been docu-
mented in the literature, but only by anecdotal case
reports.!!~1> Most are due to iatrogenic injury, inappro-
priate placement of retractors, delayed local vascular
complications from excessive retraction, or pressure
necrosis from implanted material.!1:1-17

Case reports
Case 1

A 22-year-old man was involved in a motor vehicle accident
on 30 December 1989. He sustained a fracture of the body
of the fifth cervical vertebra with a displaced bone fragment
into the spinal canal. The neurological damage was com-
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plete (Frankel A)!® without sacral sparing. He underwent a
corpectomy of the fifth cervical vertebrae and reconstruc-
tion from the fourth to the sixth cervical vertebra with a
corticocancellous strut from the iliac crest. Postoperatively
a Philadelphia collar was applied. On 21 January 1990 the
graft became displaced; and on the same day the graft was
reinserted and, to prevent re-dislocation, an anterior plate
fixation with 4 mm cortical screws was performed. He was
discharged on 15 February 1990 with complete C5 lesion.
He was readmitted on 2 February 1991. The physical
findings included a fluctuant red and painful mass in the
left anterior aspect of the neck centred beneath a healed
oblique skin incision and a spontaneous discharge of yellow
green pus. On the day of admission emergency drainage
was carried out and the plate and screws were removed.
Marked scarring and dense fibrotic tissue were present.
The oesophagus had obviously become perforated by the
screws. Excision of the necrotic tissue and direct closure
was performed. A nasogastric tube was inserted and enteral
feeding was instituted. A postoperative radiograph showed
osseous integration of the graft. On the 18th postoperative
day, the patient was discharged home. His neurological
condition was unchanged.

Case 2

A 22-year-old female was involved in a motor vehicle
accident, sustaining a fracture of the body of the seventh
cervical vertebra and bilaterally locked facets of C6-7
without neurological involvement (Frankel E).!® The locked
facets could not be reduced by skeletal traction. The
patient therefore underwent a bilateral facetectomy and
posterior fixation of the vertebral spinous processes with
stainless steel wires. During the same session a corpectomy
of the seventh cervical vertebra and reconstruction from the
sixth to the first thoracic vertebrae with a corticocancellous
strut graft was applied and was secured using plate and
screws. She was discharged 10 days later without neuro-
logical deficit. The patient was readmitted 47 days later
with complaints of a sore throat and difficulty in swallow-
ing, and a purulent discharge from the anterolateral aspect
of her neck. Oral food intake was prohibited. She was
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given antibiotics parenterally and intravenous hyper-
alimentation was started. Three days later the local inflam-
mation was noted to be less. She then underwent re-
exploration of the wound, in collaboration with the doctors
from the otolaryngology department. The metallic implants
were removed and the oesophagocutaneous fistula was
repaired with the use of absorbable sutures. A nasogastric
tube was positioned to bypass the perforated portion of the
oesophagus. After a 2 week interval, the antibiotics and
nasogastric tube were discontinued and the patient com-
menced oral feeding. At three years following the re-
operation, the cervical spine was noted to be stable and
there was no evidence of a fistula. Note: In patients 1 and
2, V2 EVRENR PL 3408 plates were applied (44 mm in
length, 19 mm in width, 1 mm thick), DIN 17443 stainless
steel and SCO 418 screws (18 mm in length, 4mm in
diameter) of the same material.

Case 3

A 32-year-old female sustained a CS fracture on 13 March
1994 without a spinal cord lesion (Frankel E).18 At an
outside facility she underwent an anterior CS5 corpectomy
strut reconstruction and plate screw fixation. Two months
later, the patient developed difficulty in swallowing and
breathing due to an upper airway obstruction. A CT
examination showed evidence of a large abscess (Figure 1).
Emergency drainage was undertaken and the internal fixa-
tors were removed, but because of gross tissue inflamma-
tion and fragility, primary closure was not attempted. The
area was debrided and irrigated and the wound was left
open and packed with Betadine impregnated gauze. A
gastrostomy was performed. Postoperative radiological
investigations revealed the presence of an oesophagocuta- Figure 2 Barium meal swallow study shows oesophagocuta-
neous fistula (Figure 2), destruction of the adjacent ver- neous fistula. Note the leakage of contrast medium at the
tebral bodies, an epidural abscess and marked kyphosis level of the fifth cervical vertebra

(Figure 3). Culture of the pus grew MRSA and Pseudomo-

nas aeroginosa. Appropriate antibiotics were started and a

halo vest (BremerR HT 025, AF102, Bremmer Medical Inc,

Figure 3 Contrast enhanced T1W sagittal MRI shows osteo-
Figure1l A preoperative axial CT scan shows large para- mylitic changes in the vertebral bodies and obvious kypho-
pharyngeal abscess formation tic angulation
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Florida, USA) was applied for 16 weeks. Serial radiographs
showed that the cervical spine regained alignment and
spontaneous fusion was established. The cervical wound
had healed without incident. At that time, a second con-
trast study demonstrated that the oesophageal perforation
was completely closed. Seventeen weeks later the gastros-
tomy was closed. The patient has since done well with oral
feedings and has returned to her previous job. Note: In this
patient we used Aesculap® LB 56 S screws (16 mm in
length, 3.5 mm in diameter) and FF 936 S plate (44 mm in
length, 19 mm in width, 1.2 mm thick), DIN 17443 stainless
steel.

Discussion

The reasons that we applied plate/screw fixation to
prevent graft dislodgement were as follows: reopera-
tion of patient 1; unstable spine of patient 2—due to
posterior ligamentous rupture accompanying vertebral
body fracture; the third patient was transferred from
another hospital where internal fixation devices were
routinely added to strut grafting.

The use of anterior plate fixation resulted in actual
oesophageal perforation in these three patients. We
have used Caspar osteosynthetic plate (Aesculap® FF
936, Aesculap AG, Tutlingen, Germany) and cortical
screws of 3.5 mm diameter (Aesculap® LB 56S) in one
case and Caspar like stainless steel plates, which were
produced in Turkey, in the other two cases. Oeso-
phageal injury can occur some months after the time of
the original arthrodesis due to oesophageal compres-
sion by the metallic implant itself!!:'>1° as in our cases
since there was no evidence of screw back-up.

Since the oesophageal perforations have been devel-
oped in 360, 47, 60 days after intervention, it was
thought that these complications were not consequent
to primary surgical trauma. We believe that oeso-
phageal perforations were due to pressure sores caused
by metallic implant and the microtrauma effect. The
time variation (360, 47 and 60 days) in perforation
development for each case can be explained by
individual factors.

Since 1982, 264 cervical spinal injuries have been
treated in our clinic. We have treated 137 of them
surgically. Seventy one of these cases had anterior
approach and in 32 cases we added plate/screw fixa-
tion.

The literature and our experience indicate that
certain symptoms and clinical signs should alert clini-
cians to the possibility of an oesophageal perforation.
There are usually no absolute pathognomonic signs
of an oesophageal penetration injury.!l’* Neck pain,
redness and swelling, tenderness and crepitus of the
neck are indicative of an oesophageal injury associated
with infection. Air in the cervical fascial spaces is an
obvious indication of an injury to the upper aerodigest-
ive system. These findings are especially alarming when
the patient has had the application of metallic devices
to the spine. All such patients require debridement and
removal of the foreign material and another method of
stabilising the spine if there is persisting instability.!"1*

The treatment for oesophageal perforations con-
tinues to be highly controversial, revolving largely
around the adequacy of medical versus surgical ther-
apy. Surgical thera?y usually involves primary closure
of the perforation.!®=2? If an oesophageal perforation
is detected intraoperatively the laceration if small can
be primarily repaired.’* A nasogastric tube should be
inserted and broad spectrum parenteral antibiotics
should be started. This protocol usually results in
oesophageal healing. If extensive loss of oesophageal
tissue is noted, options include diversion or advance-
ment with a primary oesophageal fistula. Occasionally
the sternocleidomastoid muscle can be turned down as
a localised muscle flap to provide vascularised coverage
for the larger defects unsuitable for primary or ad-
vancement closures.?~%

We believe that an anterior cervical plate is indicated
and can be useful in selected individuals, but we would
restrict its use for those with severe anterior column
instabilities which cannot be controlled by conventional
stabilisation methods and halo immobilisation.

Oesophageal injury usually results from surgical
exposure or from the metallic implant. Chronic com-
pression of the oesophagus is considered to be the
main cause of an oesophageal fistula, in spite of the
appropriate closure of the prevertebral fascia.

We recommend early surgical closure and removal
of the metallic implant with debridement as the first
choice of treatment if it is possible. If not, conservative
treatment with local drainage, administration of par-
enteral antibiotics and external orthotic support, and
tube feedings may be a reliable alternative.
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