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Introduction
Cervical corpectomy from C2-T1 through an anterior approach 

is being used to decompress and reconstruct the cervical spine for a 
wide variety of degenerative disorders [1-3], trauma [3-5], neoplasms 
[5,6], and infectious disorders [7,8], and as a salvage surgery for 
correcting kyphotic deformities or vertebral collapse [9] in patients 
who have undergone posterior decompressive laminectomy [9,10]. 
In degenerative disease the indication for corpectomy is compression 
that extends beyond the disc space behind the vertebral body. In such 
cases, performing corpectomy is essential to achieve adequate spinal 
cord decompression. Followed by reconstruction, cervical corpectomy 
permits the most direct and adequate decompression of the spinal 
cord or resection of lesions that involve the cervical vertebrae [11]. 
Dissection of normal cervical muscles is normally associated with a low 
risk of injuring surrounding structures.

Esophageal perforation is a recognized potentially fatal 
complication of anterior cervical spine surgery and may be the result 
of fracture, difficult surgical exposure/retraction, or instrumentation 
placement, but has only been documented in the literature by case 
reports and case series [12-23]. This complication is implicated in less 
than 2% of all anterior cervical spinal cases [12-23]. The management 
of this complication is controversial and often case specific.

We describe a case of an iatrogenic esophageal wall perforation 
subsequent to cervical corpectomy through an anterior approach because 
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Abstract
Anterior cervical corpectomy from C2–T1 is being used to decompress and reconstruct the cervical spine for a wide variety of degenerative disorders, trauma, 
neoplasms, and infectious disorders or as a salvage surgery for correcting kyphotic deformities and vertebral collapse. The technique minimally disrupts normal cervical 
muscles and is associated with a low risk of injuring surrounding structures such as esophagus. A case of an iatrogenic esophageal wall perforation subsequent to 
cervical corpectomy through an anterior approach along with a review of the literature and an algorithm of treatment are presented. 

A 52-year-old, emphysematous man underwent anterior cervical stabilization using plate and screw for vertebral collapse of the C5 vertebra followed by a huge 
cervicofacial subcutaneous emphysema on the 1st postoperative day. A cervical and chest CT was performed and revealed a rupture of esophagus at the site of the 
plate. The rupture was also confirmed by an esophagogram. The patient was led directly to surgery. During the procedure, the implant was in place, but a large defect 
was found along the posterior wall of the cervical part of the esophagus. The patient underwent wide drainage of the prevertebral space, direct repair of the defect 
of the esophagus with separate sutures and formation of a pedicle flap with sternocleidomastoideus and infrahyoid muscles leaving the osteosynthetic plate in place. 
Postoperatively he developed respiratory insufficiency and stayed intubated for 10 days in the ICU under antibiotic treatment. After a hospitalization of 24 days he 
was discharged and in a follow up of 6 months there was no recurrence. 

In conclusion, esophageal perforation during cervical spine surgery is an uncommon occurrence that can be potentially life threatening. Early recognition of the injury 
followed by appropriate therapy individualized on a case-by- case basis with or without removal of the foreign material is likely to lead to successful resolution of 
symptoms, thus minimizing long-term morbidity and mortality.
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of its complicated clinical course as well as its successful outcome without 
the removal of the foreign material. A limited review of the literature is 
presented, and an algorithm of treatment is suggested. 

Case report
A 52-year-old man suffering from severe emphysema was admitted 

to our hospital due to degenerative spondylosis for anterior spinal 
decompression at the level C5-C6. Under general anaesthesia, a right-
sided approach was undertaken through an oblique vertical incision 
made along the anterior border of the sternocleidomastoid muscle in 
order to get a longer exposure. The level of the disease was reconfirmed 
by intraoperative radiography. The anterior longitudinal ligament was 
incised, and the necessary corpectomy was performed so that the spinal 
cord was decompressed. Finally, cervical stabilization by using an 
osteosynthetic plate for vertebral collapse of the C5 vertebra was done 
and a lateral cervical radiograph was obtained to check the position. 
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On the 1st postoperative day, the patient presented a huge 
cervicofacial subcutaneous emphysema and was referred to our 
department. A cervical and chest CT were performed and revealed a 
huge subcutaneous emphysema and a possible rupture of the esophagus 
(Figure 1). Then the rupture was confirmed by an esophagogram 
(Figure 2). There was no sepsis due to the early esophageal perforation 
at the time of referral. 

The patient was led directly to surgery and underwent initial neck 
exploration and debridement through a left cervical incision along the 
sternocleidomastoid muscle, the adjust structures were dissected and 
the esophagus was fully mobilized. A large defect of 3.7 cm was found 
at the posterior wall of the cervical esophagus. The patient underwent 
wide drainage of the prevertebral space and primary repair of the defect 
of the esophagus by using interrupted sutures (Figure 3). A pedicle flap 
of sternocleidomastoideus muscle along with a pedicled infrahyoid flap 
gave an excellent result. Both were transferred between the esophageal 
wall and the vertebrae covering the esophagus and isolating it in that 
way from the osteosynthetic plate that was checked and left in place. 
Finally, a closed-suction external drain was placed, and the wound was 
closed with interrupted sutures. 

The patient developed respiratory failure due to severe aspiration 
pneumonia and was transferred to the ICU where he had stayed 
intubated and tracheostomised for 10 days under adequate antibiotic 
treatment. After a hospitalization of 24 days, he was discharged and 
the clinical follow up was otherwise uncomplicated, no dysphagia or 
dislocation of a screw was observed in a 6 months’ period. 

Discussion and conclusion
The anterior surgical approach for spinal repair, with or without 

the insertion of stabilizing hardware, is an established procedure in 
the management of cervical spine pathology. This approach seems 
to be superior to the posterior one, since it is considered safer and 
easier with improved rate of skeletal union, and without cervical 
musculature transection [11]. However, the anterior approach often 
requires dissection of the upper aerodigestive system and might lead to 
esophageal perforation [12,14-29]. Use of instrumentation, large grafts, 
trauma, and a history of esophageal disease or diverticula are potential 

predisposing factors to an esophageal injury during anterior cervical 
spinal surgery [30].

The incidence of this complication ranges from 0.25% rate reported 
by the CSRS survey14 in 1989 to 2% with the majority of the studies 
having an incidence of less than 1% [11,16, 21,30].

Early esophageal perforation is generally the result of 
intraoperative manipulation, becomes evident immediately or in the 
early postoperative course, while delayed esophageal perforation, more 
likely secondary to hardware erosion or migration can happen months 

to years after surgery. 

It is well known from the anatomy of Lannier's triangle, formed 
by the constrictor pharyngeus and cricopharyngeus muscles at the 
C5 and C6 levels that the posterior esophageal mucosa is extremely 
thin, covered only by fascia. So, the risk of iatrogenous injury of 
the esophagus is really high and might increase in the presence of 
osteophytes and kyphosis [19]. One has to mention that different kind 
of retractors, sometimes sharp ones might also produce intraoperatively 
an esophageal injury. Another common etiology of esophageal injury is 
graft dislocation, while the incidence depends on the type of operation, 
for instance, it seems to be higher in corpectomy with increased rates 

Figure 1. Cervical CT scan revealing subcutaneous emphysema and suggesting an 
esophageal rupture [arrow].

Figure 2. Esophagogram showing the site of rupre of the cervical esophagus.

Figure 3. Intraoperative picture after suturing the esophagus leaving the osteosynthetic 
plate in place.
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of graft extrusion and/or instrumentation migration with esophageal 
or tracheal compromise resulting in occasional fatal outcomes [29-34]. 

The time of presentation ranges from 24h to 10 years, characterized 
as acute within 24 hours, subacute after 24 hours, or delayed up to a 
reported 10 years. In the CSRS review, 6 perforations were recognized 
intraoperatively, 6 postoperatively, and the rest in weeks or months later 
[14]. The esophageal perforation in most cases in this literature review 
was identified postoperatively based on patients' symptoms, since one 
often misses the injury intraoperatively and symptoms start within the 
first 24 hours with dysphagia, odynophagia, aspiration, hoarseness and 
subcutaneous emphysema being the most common one in acute cases, 
while in subacute and delayed one’s fever, cervical abscess, septicemia, 
mediastinitis and meningitis being present. In older series, it seems that 
this complication due the delay of diagnosis was underestimated or 
misdiagnosed. Once there is a suspicion, further evaluation is needed 
with barium/Gastrografin swallow or endoscopy. Imaging studies with 
plain films or simple CT scans can detect air around the plate. 

The management of an esophageal perforation in the setting of 
spine surgery is challenging and starts with a prompt diagnosis. Delay 
in diagnosis and initiation of treatment can lead to high morbidity and 
mortality ranging from 20 to 50% [30]. A variety of surgical approaches 
have been reported in small case series or case reports [15,16,19-28] 

since the treatment of esophageal injury is highly case specific and 
depends on the time of diagnosis, on the present symptoms and on the 
size of laceration. In addition to broad spectrum intravenous antibiotics, 
several methods have been described to repair the perforation, which 
range from enteral tube feeding, direct repair, and/or repair with a local 
or free muscle flap [14,22,23,25,26,29,30].

In cases of early diagnosis with small lacerations the treatment 
may be conservative with nasogastric tube placement and parenteral 
antibiotics. In larger defects, as it was in our case, primary repair by 
using interrupted sutures with or without tissue reinforcement is 
advisable, followed by nasogastric tube placement. Choice of soft tissue 

reinforcement includes omental, pectoral or sternocleidomastoid 
flaps [22,23,25,26,29,30,33]. We preferred a pedicled infrahyoid and 
sternocleidomastoid flap as both muscles are easy to mobilize between 
esophagus and spine. 

In late esophageal perforations with larger lacerations and severe 
symptoms as mediastinitis and sepsis, different methods are reported 
such as re-exploration with plate removal, primary or/and reinforced 
tissue closure (e.g., sternocleidomastoid myoplasty), wound drainage 
(e.g., T-tube placement to provide a controlled esophagocutaneous 
fistula), or exclusion and diversion (end-cervical esophagostomy and 
gastrostomy) [16,23,25,29,30,33].

In the majority of cases published in the literature all foreign 
material was removed at the time of operation [16,25,30]. The 
authors decided to leave the osteosynthetic plate in place and no 
further infection occurred, since there was an intraoperative injury, 
and the diagnosis was made within the first 24 hours. An algorithm 
summarizing standardized management approach after anterior spinal 
surgery was published by Rueth et al. [25], in 2010. In our opinion, 
it can be modified in order to differentiate between early and delayed 
diagnosis and occult versus non occult perforations (Figure 4).

In conclusion, it has to be stressed that when encountering acute 
dysphagia or subcutaneous cervical emphysema after cervical spine 
surgery, one should think of an esophageal perforation and install 
immediate further diagnostics and therapy. Treatment depends on the 
time of detection and size of the defect. Early recognition of the injury 
followed by appropriate therapy individualized on a case-by- case basis 
is likely to lead to successful resolution of symptoms, thus minimizing 
long-term morbidity and mortality. 

As in other complications prevention is the key word. To prevent 
such injury, care must be taken to identify and protect the esophagus 
intraoperatively and avoid technical mistakes and subsequent device 
failure. 

Figure 4. Algorithm proposed for cervical esophageal perforation after cervical spine surgery.
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