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Anterior cervical discectomy and fusion surgery is a common and well described surgical procedure, with a well documented risk
and complication profile. Here we present a case report of a patient with a concurrent tracheal and esophageal perforation in the
setting of ACDF surgery. Our patient developed these complications secondary to hardware failure and underlying cervical osteomy-
elitis. We hope to not only increase awareness about an uncommon, potentially fatal, complication associated with ACDF surgery but
also outline our management algorithm. Our particular patient underwent an initial surgery for tracheal perforation repair, involving
the use of a locoregional flap which is outlined in detail. The patient subsequently underwent a second surgery for identification and
repair of an underlying esophageal perforation, which utilized a pedicled muscle flap for surgical repair. Here we describe our periop-

erative management and surgical technique in managing complex complications arising in the setting of anterior cervical discectomy

\
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Introduction

Anterior cervical discectomy and fusion (ACDF) is a surgery which
involves removal of a herniated or degenerated disc in the neck.
The surgery involves removal of a vertebral disc with insertion of a
bone graft which is fused to the surrounding vertebrae with metal
plates and screws. ACDF surgery is typically employed for patients
with degenerative, neoplastic, infective and traumatic cervical

spine pathology. [1]

Complications associated with the surgery include hardware failure,
esophagopharyngeal trauma, cranial nerve injury, mediastinitis, and

pulmonary complications. [2] The reported incidence of hardware

failure associated with ACDF surgery ranges from 5-35%. [3] Hard-
warefailuretypicallyincludes screwloosening, screwbreakage, plate
breakage, or component migration. The concern with hardware fail-

ure is often subsequent esophageal, pharyngeal or tracheal injury.

Esophageal injury is a well documented complication associated
with ACDF surgery secondary to retraction, instrumentation, and
hardware failure/migration. The esophagus has been found to be
the most common site of screw migration in hardware failure, with
many reports of esophageal injury and perforation. [4, 5] The corre-
lation with esophageal injury is likely related to close anatomic prox-

imity of the esophagus and the cervical spine. Case reports have also
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been published showing delayed esophageal injury up to 9 years fol-
lowing ACDF surgery, usually secondary to hardware erosion. [6-7]

Airway complications secondary to ACDF surgery are considered to
be extremely rare. They are typically thought to be related to acute
pharyngeal edema from surgical manipulation, and almost never
related to surgical hardware implantation. Wong et. al described a
case of hardware dislodgement in an ACDF patient leading to pre-
vertebral abscess formation and subsequent upper airway obstruc-

tion; however, this is an exceedingly rare occurrence. [3, 8-9]

Complications related to ACDF surgery are well documented in
the literature. Here we present an exceeding rare case of a patient
developing concurrent tracheo-esophageal perforation following
ACDF surgery. Additionally, we outline our algorithm for the man-

agement and operative technique of this unique clinical entity.

Case Report

A 34-year-old woman presented to our institution with sepsis, re-
current epidural abscess, urinary tract infection, and systemic end
organ failure. Six months prior she had had undergone anterior
cervical discectomy and fusion (ACDF) with bony cage and plate
placement from C4 to C7 following evacuation of a cervical abscess
at outside hospital. Upon admission she was started on broad spec-

trum intravenous antibiotics and monitored closely.

Nearly two months following admission she underwent a routine
chest x-ray and was found to have metallic density at the right lung
base. Additional imaging revealed a dislodged screw from an ACDF
plate that had migrated through the trachea and settled in the pos-
terior aspect of the right lower lobe. (Figure 1) An esophagram was
obtained prior to surgical intervention of the tracheal injury which
showed no evidence of esophageal perforation at the time. She
later underwent a multi-disciplinary operative intervention involv-
ing spine surgery, interventional pulmonology and otolaryngology
teams. During the surgery she underwent intubation with a flexible
bronchoscope which demonstrated a tracheal defect in the poste-
rolateral wall of the trachea with visible migrated spine hardware.
(Figure 2). The screw was retrieved with a flexible bronchoscope
by the interventional pulmonology team, following establishment
of a secure airway. (Figure 3) The patient then underwent a left
neck exploration by the otolaryngology and spine surgery teams.
The exploration was performed medial to the carotid artery and
lateral to the larynx. During the dissection we encountered grossly

infected granulation tissue in the prevertebral space. The infected

tissue was debrided, and the cervical hardware and bone graft cage
were removed. She was ultimately left with a large vertebral body
defect.

Figure 1: Hardware with missing screw (white arrow).

Screw in right distal bronchus (red arrow).

Figure 2: Tracheal Perforation and hardware exposure.

To address the tracheal perforation, we first ensured that the endo-
tracheal cuff was located distal to the site of tracheal injury hoping
to minimize pressure being applied on the repair. The tracheal de-
fect was identified and repaired in a primary fashion. We utilized
an inferiorly based sternocleidomastoid (SCM) flap to further rein-
force the defect. (Figure 4) Additionally, at the time of surgery the
spine surgery team applied a halo with cervical collar to provide
stabilization until a delayed reconstruction could be performed.
One week following the original surgery she underwent posterior
cervical fusion and halo removal. Flexible bronchoscopy at the time
of the second surgery showed a well healed tracheal defect, and the

patient was extubated successfully.
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Figure 3: Dislodged hardware screw in right distal bronchus.

\

Figure 4: Contained extravasation of contrast from

esophageal perforation on swallow study.

Several days following the posterior cervical fusion the patient be-
gan endorsing dysphagia. A modified gastrografin swallow study
was obtained which showed a posterior esophageal perforation at
the level of the C5-6 vertebral bodies. (Figure 5) Conservative mea-
sures were initially employed, but a repeat esophagram 10 day lat-
er showed persistence of the esophageal leak and the decision was
made to proceed with operative repair. Esophagoscopy at the time
of surgery showed a small circular defect in the upper esophagus
past the introitus. Neck exploration was again employed to identify
and repair the defect at hand. During the dissection we identified
the esophagus and found it to be scarred to a large vertebral bony
defect where the cage had previously been. It appeared that the
bony ledge of the vertebral defect had eroded into the esophagus.
We ultimately decided to dissect free the esophagus, and drill down
the vertebral body defect to ensure further complications would
not ensue. Due to the size of the vertebral body bony defect and
the degree of osteomyelitis present, we elected to place a pedicled
myofascial flap in between the esophagus and the bony defect. The
esophageal defect was primary closed, and a pedicled pectoralis
flap was used to reinforce the esophageal perforation site. (Figure
6) Postop the patient progressed appropriately, a postop swallow
study showed no further evidence of leak and the patient was dis-

charged home.

SCM
CNXI

Trapezius m

Figure 5: Sternocleidomastoid pedicled
flap for tracheal defect coverage.
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Figure 6: Pectoralis major flap for coverage of

spinal defect and esophageal perforation.

Discussion

ACDF surgery is generally regarding as a safe surgical intervention
with alow morbidity. Airway related complications postoperatively
are exceedingly rare in ACDF surgery. Airway complications when
they do occur are secondary to pharyngeal edema, hematoma for-
mation, cerebrospinal fluid leak, angioedema, or abscess formation.
[4, 8] To our knowledge this is the first report of airway compro-
mise secondary to tracheal perforation. Risk factors for postopera-
tive airway complications include prolonged operative time, sur-
gery that exposed three or more vertebral levels, or operating at C4
or higher. [8, 9] Patients undergoing surgery in the upper cervical
spine are at the highest risk for postoperative edema and careful

airway observation is recommend in this patient population. [9]

Tracheobronchial injuries occur for many reasons including blunt
or penetrating trauma, foreign body aspiration, toxic inhalation, or
post procedure (tracheotomy, bronchoscopy, tracheal intubation).
The mechanism of injury is thought to be pressure or contact against
the posterior tracheal wall which lacks cartilage. [10] Patients with
tracheal injuries often present with difficulty breathing, blood in
the sputum, subcutaneous emphysema in the neck or chest, insuf-
ficient oxygenation, sternal discomfort, and penumomediastinum.
[10] Tracheal injury management often varies based on location
and severity of injury, but often includes some form of tracheal
stenting, primary closure, or locoregional flap reconstruction. [11]
In our practice, we tend to avoid tracheal stenting as it often causes
significant granulation tissue formation within the tracheal lumen,
and so we reserve it for more select circumstances. Our preference

for tracheal injury repair is primary closure with the addition of

a vascularized locoregional muscle flap. Additionally, we prefer
either delayed extubation (~7 days) or tracheostomy placement
in this patient population. Locoregional flap options for tracheal
repair include sternohyoid or Sternocleidomastoid (SCM) flaps.
Our preference is the SCM flap due to its pliability and versatility,
the flap pedicle can be based superiorly or inferiorly depending on
defect location. The flap has a reliable blood supply which aids in
wound healing at the site of repair. This particular flap is associated
with alow donor-site morbidity. Additionally, in the setting of ACDF
in which patients may be in cervical collars to stabilize the neck,
there isn’t significant concern of flap compression as would be the

case for other reconstructive options.

Esophageal injury secondary to ACDF surgery is a well-document-
ed and understood complication. However, here we presented a pa-
tient with a delayed esophageal perforation secondary to esopha-
geal erosion from a large vertebral body defect. This case further
supports the need for prophylactic protection of the esophagus
is high risk surgical patients. [2] We had assessed both preopera-
tive and intraoperatively for an esophageal injury at the time of
the initial surgery and no defect was identified. At the time of the
second surgery we identified sharp bony edges associated with
the vertebral body defect that we believe contributed to the injury.
As a result of this case we have modified our treatment algorithm
to utilize thicker muscle flaps for additional protection. We utilize
the pectoralis muscle flap in this case to provide significant bulk
and adequate coverage of the vertebral body defect. In instances
of large esophageal perforations (>2cm), large vertebral body de-
fects (deeper than 5mm or large than 5cm in length), or persistent
defect despite intervention the pectoralis muscle flap provides a
versatile alternative. It is extremely important in these instances to
fill any evident dead space, as it can lead to poor tissue healing or
a chronically infected wound. Additionally, of note anytime a pec-
toralis muscle flap is utilized for head and neck reconstruction and
the patient needs a cervical collar, it is important to modify the col-
lar as to not strangulate the blood supply as it transverses over the
clavicle into the neck. Previous studies have suggested algorithms
for the management of esophageal perforations; however, to our
knowledge there is no standardized protocol. [6, 12-16] Here we
present our treatment algorithm for esophageal defects in the set-

ting of ACDF surgery. (Figure 7)
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Figure 7: Esophageal perforation treatment algorithm.
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Conclusion

Here we present a unique case of a concurrent tracheo-esophageal
perforation in patient with multiple complications following ACDF
surgery. Additionally, here we highlight the importance of a multi-
disciplinary approach when treating a complicated patient popula-
tion. We hope to add to the current body of literature and provide
additional evidence to support our outlined treatment algorithm.
With ACDF surgery like any other procedure it is important to dis-
cuss possible complications including prevertebral abscess, cer-
vical osteomyelitis, hardware migration, and tracheo-esophageal
perforation. Otolaryngologist may be asked to aid the treatment
of these complicated patients, as they often developed chronically
infected neck wounds and have grossly distorted cervical soft tis-
sue anatomy. Primary focus should always be on securing a stable
airway in this patient population, in our case we had performed a
primary tracheal repair reinforced with a locoregional muscle flap.
Our patient subsequently developed a delayed esophageal perfo-
ration, and we have outlined our treatment algorithm to increase

awareness and provide surgical alternatives.
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