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Introduction

Anterior cervical discectomy with bone graft fusion has
become an effective method for treating various diseases,
including cervical degenerative diseases, ossification of
the posterior longitudinal ligament (OPLL), trauma, and
tumors. Esophageal perforation is a rare complication that
occurs after anterior cervical spine surgery. According
to reports, the incidence of esophageal perforation is
0.04-0.25% (1-3). Although the incidence of esophageal
perforation is very low, its mortality is as high as 20%,
representing a fatal risk to patients (4).

The repair of esophageal perforation is a challenging
operation. Despite significant advances in surgical
technology, leakage and stenosis after repair are still
common, which contributes to the increase of postoperative
mortality and the decline of quality of life (5). Most
perforation repair can be completed successfully when
the perforation site has sufficient nutrition, good blood
supply, and is tension-free. However, due to the different
characteristics of the esophagus itself, the repair of
esophageal perforation is more prone to leakage than are
most other repairs of gastrointestinal perforation (6). Wang
et al. (7) reported leakage rates as high as 25% to 50% for
the initial repair of esophageal perforations. Esophageal
stenosis often leads to dysphagia, which has an adverse
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impact on the quality of life of patients. The literature
concerning the use of intraoperative technology for
esophageal repair to reduce the incidence of postoperative
esophageal leakage and stenosis is disputable. In this case of
esophageal perforation, the microscope makes the surgical
field clear, which supports the fine and tight suturing
required at the perforation site, maintaining uniform suture
spacing and flat anastomosis and thus preventing poor blood
flow and leakage after repair. Esophagoscopy can directly
show the perforation site and properly expand the damaged
esophageal segment, which facilitates suturing and prevents
postoperative stenosis. Overall, the combined application of
esophagoscopy and microscopy reduces the difficulty of the
operation.

This paper describes a case of a patient undergoing
esophageal perforation after anterior cervical surgery.
The perforation was successfully repaired with the help
of a microscope and esophagoscope. This case provides
more information about the diagnosis and treatment of
complications of anterior cervical surgery.

Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the ethics committee of
the People’s Hospital of Baoan and with the Helsinki
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Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this case
report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

A 63-year-old male underwent an anterior cervical
discectomy with bone graft fusion. Three h after the
operation, the patient complained of neck wound pain and

Figure 1 A large amount of gas drained from the drainage tube 3 h

after cervical spine surgery.

throat discomfort. Physical examination showed that there
was no obvious redness or swelling at the neck incision but
that there was a large amount of gas and about 2 mL of
bloody drainage fluid in the drainage bag (Figure I). This
led us to suspect perforation of the esophagus, which was
ultimately confirmed by emergency upper gastrointestinal
endoscopy (Figure 2). Esophageal perforation can be caused
by intraoperative traction on the esophagus or tracheal
intubation. During the surgical repair, 2 tears about
1 cm long were found on the right wall of the patient’s
esophageal opening (Figure 3). The esophagus was fixed
with an esophagoscopy, and the esophageal perforation
was sutured under a microscope (Figure 4). The diameter
of the esophagoscope was 1 cm. The suture type was an
absorbable suture manufactured by Johnson & Johnson.
The scapuloglossal muscle flap was then filled between the

Figure 3 During the esophageal repair, 2 esophageal lacerations of

approximately 1 cm in length were visible.

Figure 2 Preoperative gastroscopic image showing perforations in the right wall of the esophagus. A represents the location of the

perforation.
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Figure 4 Fine suturing of the perforation under microscopic assistance. (A) Microscopically assisted exposure and suturing of the

perforation. (B) Surgical repair of esophageal perforation with tight suturing of the perforation. This image has been published with the

participant’s consent.

Figure 5 After the esophageal repair, gas was injected into the
esophagus, water was injected into the surgical area, no air bubbles

were seen, and the perforation was tightly sutured.

esophagus and the anterior edge of the vertebral body and
firmly fixed to the surrounding tissue so that the damaged
esophageal wall was completely covered by the muscle
flap. After this, esophagoscopy was performed once more,
which showed that the esophageal perforation was tightly
sutured and that there was no esophageal stenosis. The
esophagus was inflated through the esophagoscope, which
revealed that there were no bubbles in the water left in
the operating area. This reconfirmed that the esophagus
was no longer perforated (Figure 5). Vacuum sealing and
drainage were subsequently performed in the area of the
neck operation, and the neck incision was closed in layers.
At the same time, gastrostomy was also performed with the
aid of a gastroscope. Intravenous nutritional support and
anti-inflammatory treatment were administered after the
operation. Enteral nutrition was started on the 12th day
after the operation, and oral feeding was started on the 21st
day. One month after the operation, esophagoscopy showed
that the perforation had completely healed without stenosis

(Figure 6).
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Conmment:

Figure 6 Esophagoscopy 1 month after surgery. % represents the

location of the perforation.

Discussion

The diagnosis of esophageal perforation should be
confirmed by a combination of symptoms, signs, and
relevant auxiliary examinations. When there is perforation
in the esophagus, the X-ray of the neck can show
subcutaneous emphysema, widening of the prevertebral
space, and loosening and displacement of hardware. Even
so, the missed diagnosis rate is still 10-46% (8). Computed
tomography and magnetic resonance imaging of the
cervical spine can determine whether hardware is loose or
displaced and whether the tissue around the perforation has
edema or inflammation. Angiography during swallowing
can confirm the presence of esophageal perforation and
further determine its location and the degree of exudation.
Esophagoscopy can directly observe the location and size of
the perforation and the soft tissue around the perforation.
Esophagography can also show the location and size of
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the perforation. At present, the diagnosis of esophageal
perforation mainly depends on esophageal endoscopy or
esophageal barium meal angiography. Previous studies
report that 25% of esophageal angiography examinations
produce a false-negative result, which can lead to missed
diagnoses and misdiagnoses (9). In this case, the patient
suffered from pain in the neck wound and had a large
amount of gas in the drainage bag, which led us to suspect
perforation of the esophagus. Subsequently, the patient
underwent esophagoscopy, and the results confirmed the
diagnosis of esophageal perforation.

Four common treatment methods for esophageal
perforation exist and are described below: (I) surgical
treatment: For a large perforation, it is recommended that
patients in good overall condition undergo early surgery,
with perforation repair or excision and anastomosis
being selected according to the results of intraoperative
exploration (10). However, routine surgical repair of
esophageal perforation has a high postoperative mortality
and complication rate. (II) Esophageal stent implantation:
A stent is used to physically cover the perforation. Some
centers have reported that esophageal stent implantation
seems to be as effective as surgical repair in the treatment
of various types of acute perforation, but it involves more
postoperative complications, such as chest pain, foreign
body sensation, upper gastrointestinal bleeding, esophageal
perforation, food impaction, and stent displacement (11,12).
The incidence of stent displacement is between 10.2% and
25.9% (13,14). (IIT) Biological protein gel or gastroscope
titanium clip therapy: These apply to smaller perforations.
(IV) Nonoperative treatment: This includes intravenous
broad-spectrum antibiotics, parenteral nutrition, and
cessation of oral feeding.

Some researchers and practitioners suggest that
conservative treatment mainly be used for a perforation
less than 1 cm in size, with surgery being the first choice
for a perforation larger than 1 cm (9,15). However, about
25% of patients who do not receive surgical treatment will
develop a cervical abscess (16,17). Perrone ez 4l. (9) reported
a mortality rate of surgical treatment for esophageal
perforation of 12% and a mortality rate of conservative
treatment of 18%. In general, most authors recommend
early and active intervention in patients with esophageal
perforation because the mortality rate for a treatment time
<24 h is 20% while the mortality rate for treatment >24 h is
close to 50% (18). Therefore, as long as it is feasible, 1-stage
repair should be attempted.

The blood supply to the esophagus is relatively low, the
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esophageal wall is thin compared with the intestine, and
the overall healing speed of the esophagus is slow when
stimulated by gastrointestinal secretions (19). Therefore,
esophageal perforation is considered to be a complex and
challenging condition. The general principles of esophageal
perforation treatments are the following: (I) excellent
exposure, (II) debridement of inactivated tissue, (III)
closure of the defect; (IV) use of muscle flap support, and
(V) adequate drainage. Adequate drainage and muscle flap
support are the preferred treatments when there is severe
inflammation or delayed identification of the injury, or when
the location of perforation cannot be determined (20). In
this case, because the combined assistance of esophagoscopy
and microscope could identify the perforation and facilitate
suturing, we chose a 1-stage closure of the perforation.

Leakage and stenosis after esophageal perforation repair
contribute to the increase of postoperative mortality and
the reduction of quality of life. However, the combined
assistance of the microscope and esophagoscope may
help to reduce the incidence of leakage and stenosis after
perforation repair. This is mainly because the microscope
can enlarge the surgical field of vision and provide good
lighting conditions which result in an improved tissue
recognition rate, more accurate hemostasis, less tissue
damage, uniform needle spacing, and flat anastomosis. This
ensures the blood supply and reduces the susceptibility
to stenosis or embolism (21). In this case, microscope-
assisted surgery provided good exposure and repair of
the perforation. Ahn et /. (22) showed that it is possible
to determine the location of the esophageal perforation
through intraoperative palpation and observation of the
nasogastric tube, but it may be difficult to detect a tiny
perforation with this approach. In our case, there were many
advantages of using esophagoscopy in the esophagus during
repair. First, flexible esophagoscopy can directly display the
perforation site. Second, it is possible to inject normal saline
into the operation area and observe the change by inflating
the digestive tract to reconfirm the position of a difficult-
to-observe perforation and to confirm the tightness of the
suture. Third, intraoperative esophagoscopy can maintain
the appropriate expansion of the damaged esophagus, which
not only provides operation space for the perforation suture
but also prevents postoperative stenosis of the perforation
repair site. Fourth, because the esophagus itself is soft, it
may move when the perforation is being sutured, and the
esophagoscope in the esophagus can fix the esophagus
to prevent the esophagus from moving, thus facilitating
suturing.
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While treating esophageal perforation, nutritional
support is also essential to ensure adequate nutrition and
to avoid stimulation of the perforation site, which enables
early and complete healing of the perforation site. Nasal
feeding is generally not recommended for patients with
an esophageal perforation because it cannot provide the
nutritional needs for wound healing and will stimulate the
perforation site. Konstantakos ez a/l. (23) reported the use
of jejunostomy to avoid long-term damage of a nasogastric
tube to mucosa. In this study, gastrostomy, gastrointestinal
decompression, and placement of an indwelling jejunal
nutrition tube were performed at the same time as the
diagnosis of esophageal perforation, which provided the
best conditions for early and complete healing of the
perforation.

Conclusions

This study shows that using a microscope and an
esophagoscope can be a highly effective surgical method for
repairing an esophageal perforation.
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