CASE REPORT

Extrusion of a Screw Into the Gastrointestinal Tract
After Anterior Cervical Spine Plating
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Abstract: In this case report of a screw extrusion into the
gastrointestinal tract of a patient 16 months after anterior
cervical discectomy and fusion (ACDF), the authors describe a
rare but potentially lethal complication and review the literature
on this topic. A 70-year-old white man with a surgical history of
ACDF at C3-4 underwent an ACDF at C5-6 with autologous
bone graft and a dynamic plate using locking, expanding screws.
Sixteen months after the operation the patient presented with
severe dysphagia. Radiographic findings indicating pulling out
of the implanted plate and screws prompted a surgical removal
of the instrumentation. One of the screws was not found during
the operation and was visualized after surgery by abdominal
radiography in the right lower abdominal quadrant. A
subsequent Gastrografin swallowing test revealed an esophageal
tear. The screw was removed endoscopically and the patient
received antibiotics and had no oral intake for 4 days. He was
discharged without symptoms on a soft mechanical diet; at 24
weeks, follow-up revealed no changes or symptoms. Screw
extrusion into the gastrointestinal tract following ACDF is a
rare but potentially lethal complication. The use of locking,
expanding screws does not extinguish the risk of this complica-
tion, particularly in cases of suboptimal initial placement of the
anterior instrumentation. Close follow-up is of paramount
importance in detecting any pull-out of the implanted plate.
Any signs of postoperative dysphagia or throat soreness should
prompt immediate evaluation of the patient and, if indicated,
surgical removal of the failed instrumentation.
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Anterior cervical discectomy and fusion (ACDF) is one
of the most commonly performed spinal procedures
in the United States." More than 100,000 procedures are
performed annually, with an excellent outcome in most of
them."® The complications associated with this proce-
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dure are rare but can be troublesome.’'® These have been
adequately described in the literature.” '* Among them,
one of the most serious is the extrusion of the implanted
instrumentation, with various consequences each time.
We present a case of extrusion of an implanted screw for
anterior cervical plate insertion during an ACDF
procedure, and we review the literature on the incidence
of this complication and its management.

CASE REPORT

This 70-year-old Caucasian man presented to our out-
patient clinic with complaints of right shoulder and arm pain
(8/10) as well as numbness and a tingling sensation of his right
index finger. He stated that his symptoms started approximately
8 months ago and had been progressively worsening. His past
medical history was positive for hypercholesterolemia, arthritis,
benign prostatic hypertrophy, and diverticulitis. His past
surgical history revealed a previous ACDF at C3-4 performed
3 years ago for disc degenerative disease at our institution. The
neurologic examination revealed normal muscle strength (5/5) in
both upper extremities and no reproducible sensory deficits. His
upper extremity deep tendon reflexes were 2+ and symmetrical.
The rest of his neurologic and physical examination was
unremarkable. His preoperative imaging workup included plain
radiographs, MRI, myelography, and a post-myelogram CT
scan of the cervical spine. These studies revealed degenerative
disc disease at C5-6 with concomitant neuro-foraminal stenosis
on the right side at C5-6.

The patient underwent an ACDF with autologous bone
graft using a standard Smith-Robinson approach. A dynamic
semiconstrained, rotational anterior cervical plate was used.
Intraoperative radiographs showed adequate position of the
autologous bone graft and suboptimal position of the implanted
screws (Figs. 1-3). At that point, it was decided that the position
of the implanted cervical plate was adequate. The patient’s
postoperative course was uneventful, and he was discharged
within 24 hours to his home with instructions.

He was followed in our outpatient clinic on a frequent
basis, including visits at 2, 4, 8, and 12 weeks after surgery and
then at 6 and 12 months after surgery. Cervical spine
radiographs obtained at 4 and 12 weeks and 6 months after
surgery again showed a suboptimal position of the implanted
screw but no evidence of motion at C5-6. The patient returned
to our outpatient clinic approximately 16 months after surgery
with complaints of severe dysphagia (more prominent in solid
than liquid food). His shoulder and arm pain had significantly
diminished (2/10) and he was not taking pain medications. AP
and lateral cervical spine radiographs showed some pulling out
of the implanted plate and especially of the superior right screw
(Fig. 4). These radiographic findings were discussed with the
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FIGURE 1. Intraoperative C-arm image shows an anterior
cervical plate at C5-6. Alignment appears grossly anatomic
and the bone graft position is adequate, although the position
of the plate and the superior screws is suboptimal. A solid
fusion is also noted at C3-4.

FIGURE 2. Early postoperative AP cervical spine radiograph
shows the suboptimal position of the implanted plate at C5-6.
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FIGURE 3. Early postoperative lateral cervical spine radio-
graph again shows the suboptimal position of the implanted
plate.

patient, and it was decided to remove the previously implanted
plate.

This second procedure was delayed for 2 days after
establishing the diagnosis of pulled-out instrumentation because
of a co-existent upper respiratory infection. Under general
endotracheal anesthesia, the old incision was reopened and the
previously implanted anterior plate was identified and removed
after removing three screws. The forth screw (right superior)
could not be found during an exploration of the operative field.
An intraoperative fluoroscopic image revealed no screw in the
cervical area. The surgical wound was closed in layers in a
standard fashion.

Chest and abdominal radiographs after surgery revealed a
screw in the right lower abdominal quadrant (Fig. 5). A
Gastrografin swallowing test revealed a dye leakage on the
right side of the high cervical area, indicating an esophageal tear
secondary to penetration of the esophageal wall by the loose
screw and subsequent migration of this screw into the
gastrointestinal tract (Fig. 6). The patient was given antibiotics
and had no oral intake for 4 days, and the screw was
endoscopically removed with no difficulties (Fig. 7). He was
discharged on day 5 on a soft mechanical diet and was followed
on an outpatient basis for 24 weeks. His postoperative course
was uneventful.

DISCUSSION

ACDF is the most commonly performed surgical
procedure to treat radiculospathy and myelopathy from
degenerative disc disease."'> Although the use of anterior
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FIGURE 4. Late postoperative (16 months) cervical spine
radiograph shows almost complete pull-out of the previously
implanted plate and screws.

plating has remained controversial, it has become a
common practice among spinal surgeons.'®!® Anterior
cervical plating is not without complications; among
them, extrusion of the failed instrumentation is one of the
most uncommon but serious ones.?*>*

Few reports have been published regarding the
extrusion of a previously implanted screw. 2°** Geyer
and Foy reported a single case in which a previously
implanted screw for securing an anterior cervical plate
was orally extruded.”® In their case, as in ours, the
extruded screw was a locking, expanding one. Fujibayashi
et al reported extrusion of four locking screws and
following discharge of an implanted plate via the
gastrointestinal tract.>> In contrast, in the cases
reported by Chataigner et al*' and Yee and Terry,?* the
orally extruded screws were non-locking, conventional
ones.

In all the reported cases the final outcome of these
complicated cases, as well as in our case, was very good,
with no further complications associated with the
esophagus perforation. It is well known that such a
complication, as in the case of spontaneous esophageal
perforation (Boerhaave’s syndrome), can have conse-
quences such as mediastinitis and death. A possible
mechanism of this surprisingly good outcome may be the
fact that the esophageal perforation is the result of a
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FIGURE 5. Abdominal X-ray of the kidneys, ureter, and
bladder (KUB) obtained immediately before the second
surgical intervention shows a radiopaque foreign body
(cervical titanium screw) overlying the right ileum.

chronic, slow-evolving erosion, which gives the opportu-
nity of selfhealing and sealing of the esophageal perfora-
tion.?* However, underreporting of such complicated
cases, particularly when they are associated with death,
cannot be excluded.

Thorough examination of all the reported cases,
including our case, shows that the main predisposing
factor in the development of screw or plate extrusion is the
initial suboptimal position of these screws. In the cases
reported by Yee and Terry and Chataigner et al, the screw
extrusion occurred in multilevel fusion.?"** In contrast, in
our case as well as the one reported by Geyer and Foy,?
the screw extrusion occurred after a single-level and a two-
level fusion, respectively. Characteristically, in short fusion
cases the superior screws were the ones extruded, while in
long, multilevel fusions the lower screws were pulled out.
Especially in our case, the existence of dense scar tissue,
due to the previous fusion at the adjacent C3—4 level, could
be another factor predisposing to esophageal erosion by
the extruded screw. Hanci et al suggested that esophageal
perforations were due to pressure sores caused by the
metallic implant and its microtrauma effect as a mechan-
ism of the observed esophageal perforation in three cases.?*
Similarly, Witwer and Resnick reported a case with
esophageal perforation without associated failure of the
implanted instrumentation.?
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FIGURE 6. Gastrografin swallowing study shows a contrast
leak on the right side at C5-6 level as well as moderate
amount of air in the soft tissues on the same side.

The importance of close follow-up cannot be
overemphasized in cases of initial suboptimal implanta-
tion of the instrumentation. In regard to the diagnosis of
this potentially lethal complication, the presence of any
dysphagia or sore throat or radiographic evidence of
loosening of the implanted screws more than 5mm
should alert the clinician and lead to an accurate and
early diagnosis.”® Occasionally one of the presenting
symptoms is midthoracic pain radiating to the shoulders;
this symptom is nonspecific, since in most of these
patients shoulder pain may be the result of their cervical
degenerative disease.

In terms of the management of this life-threatening
complication, immediate surgical removal of the failed
instrumentation is strongly indicated. Imaging of the
esophagus with esophagography to rule out esophageal
strictures, as well as a thorough radiologic and laboratory
work-up to rule out mediastinitis, surgical emphysema, or
pneumomediastinum, is also indicated. Finally, as in our
case, if the extruded screw has not been spontaneously
removed, it must be surgically removed to avoid any
further gastrointestinal tract perforation. This risk was
significantly high in our patient, who had a history of
diverticulitis.

In conclusion, extrusion of failed instrumentation is
an uncommon but potentially lethal complication of
ACDF. Adequate positioning of all screws and avoidance
of the false belief that locking, expanding screws cannot
be extruded could minimize the incidence of this serious
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FIGURE 7. Abdominal X-ray of the kidneys, ureter, and
bladder (KUB) obtained after the endoscopic removal of the
cervical screw.

complication. Frequent follow-up and maintenance of a
high index of suspicion of any postoperative dysphagia or
throat soreness can lead to early diagnosis and successful
management of this situation. Surgical removal of the
failed instrumentation and conservative healing of the
esophageal perforation seem to be adequate for treating
these patients.
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