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Study Design: Retrospective case analyses.

Purpose: To investigate the causes, diagnosis, and management of esophageal perforation, depending on the time of diagnosis.
Overview of Literature: To date, few studies have addressed these issues.

Methods: A total of seven patients were included in this study. The patients were classified into three groups based on esophageal
perforation diagnosis time: intraoperative (diagnosed during surgery), perioperative (diagnosed within 30 days postoperatively), and
delayed (diagnosed >30 days postoperatively) groups.

Results: In the intraoperative group (N=2), infectious spondylitis was the main cause of esophageal perforation. Anterior plate and
screw removal, followed by posterior instrumentation, was performed. The injured esophagus was managed by omentum flap repair
in one patient and primary repair in one patient. In the perioperative group (N=2), revision surgery for infection and metal failure
were the main causes of esophageal perforation. In both cases, food residue was drained on the third postoperative day. The injured
esophagus was managed conservatively. In the delayed group (N=3), chronic irritation caused by metal failure was the main cause of
esophageal perforation. In all patients, there was no associated infection. The anterior instrumentation was removed, and the two
patients were treated by primary repair, and one patient was treated using sternocleidomastoid muscle flap. One patient in intraop-
erative group died of sepsis.

Conclusions: The main cause of intraoperative esophageal perforation was esophageal adhesions because of infectious spondylitis.
However, perioperative and delayed esophageal perforations were caused by chronic irritation because of metal failure. Anterior
plate and screw removal was necessary, and posterior instrumentation and fusion may be considered, depending on the fusion status.
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Introduction Horner syndrome, and esophageal perforation are some
of the postoperative complications of anterior cervical
Dysphagia, hematoma, vocal cord paralysis, dural injury, spine surgery. Of these, esophageal perforation is a rare
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but fatal complication, with mortality rates between 6%
and 34%. Because of its rarity, with an incidence ranging
from 0.2% to 3.4% [1,2], most spine surgeons have limited
experience in the treatment of esophageal perforation.
To date, only a few case studies have been reported in the
literature. Herein, we report the causes, diagnosis, and
management of esophageal perforation, depending on the
time of diagnosis.

Materials and Methods

This retrospective study was approved by the Institutional
Review Board of the Uijeongbu St. Mary's Hospital (e-
IRB UC18RESI0153) and informed consent was waived.
In total, seven patients treated by seven different spine
surgeons were analyzed. The demographic characteristics
of the patients are detailed in Table 1, and all patient data
were reviewed retrospectively. In all patients, primary cer-
vical spine lesion, primary cervical surgery type, risk fac-
tors, predicted causes of esophageal injury, duration from
first symptom to surgery, period from surgery to diagno-
sis, reason for diagnostic delay, diagnostic method, co-
infection, identification of organism, treatment method,
and treatment results were examined. Based on the time
of esophageal perforation, the patients were categorized
into the following groups: the intraoperative group (diag-
nosed intraoperatively), perioperative group (diagnosed
within 30 days postoperatively), and delayed group (diag-
nosed >30 days postoperatively).

Results

1. Intraoperative group (case 1)

A 60-year-old male patient with no other risk factors was
referred to the clinic with infectious spondylitis (C5-C6)
without the identification of bacterial source (Fig. 1A-C).
The initial surgery was performed with anterior cervi-
cal corpectomy and fusion with strut autograft and plate
fixation (C4-C7) (Fig. 1D) and esophageal perforation
was suspected because of severe adhesion between the
esophagus and vertebral body during the primary surgery.
Esophageal perforation was diagnosed by esophagography
(Fig. 1E). Gastrostomy feeding and additional posterior
fixation were performed (Fig. 1F). One month after the
initial surgery, primary repair was performed for esopha-
geal perforation, and the anterior implant was removed

(Fig. 1G). Postoperative esophagography showed no vis-
ible leakage (Fig. 1H). Esophagography at 1-year follow-
up showed kyphosis correction and segmental fusion,
without sequelae (Fig. 1I).

2. Perioperative group (case 2)

An otherwise healthy 53-year-old male patient was treated
with anterior cervical discectomy and fusion (ACDE, C5-
C6-C7) (Fig. 2A) for cervical herniated disc. At 3 months,
the patient developed a high-grade fever with complaints of
dysphagia. Simple radiography revealed migrated anterior
plate and screw (Fig. 2B). A diagnosis of postoperative infec-
tion was made, followed by implant removal and debride-
ment (Fig. 2C). Food residues were drained at 3 days after
the removal surgery (Fig. 2G). Esophagography (Fig. 2E, F)
and secondary exploration (Fig. 2D) were performed to di-
agnose esophageal perforation. Esophageal perforation was
healed post conservative treatment (Fig. 2H, I).

3. Delayed group (case 3)

An otherwise healthy 60-year-old male patient was
treated for unilateral facet fracture and traumatic disc
rupture at the C6-C7 level using ACDF with plate and
cage (Fig. 3A). He responded well to the treatment and
was asymptomatic for 32 months. At that time, a foreign
material was extruded from his mouth during cough-
ing. He brought the cage to the clinic (Fig. 3B). The plate
was found to be loosened in the imaging study (Fig. 3C,
D), and esophagography (Fig. 3E) and endoscopy (Fig.
3F) revealed that the implant had migrated to the inner
esophagus. A diagnosis of esophageal perforation was
made. Anterior floating plate removal was performed (Fig.
3G), and esophageal perforation was reconstructed with a
sternocleidomastoid flap. Cervical fusion (Fig. 3H) and a
healed esophagus (Fig. 3I) were seen 1 year after revision
surgery.

Discussion

Esophageal perforation may not be immediately identified
in anterior cervical spine surgery; hence, a later possibil-
ity must be considered. The esophagus is located in the
superficial layer of the deep cervical fascia, running on
the back of the organ and surrounded by smooth muscle
[3]. Although dysphagia is the most common symptom of
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Fig. 1. A 60-year-old male patient in the intraoperative group. (A) Simple X-ray image. (B) Computed tomo-
graphic image. (C) Magnetic resonance image showing infectious spondylitis. (D) Corpectomy of the C5 and
(6, and fusion with strut autograft and plate fixation at the C4—C7 level. (E) Esophageal perforation was diag-
nosed using dye leakage in esophagography. (F) Additional posterior instrumentation and (G) anterior implant
removal performed as secondary surgery. (H) No leakage of dye in esophagography and (I) well-fused cervical
spine in simple X-ray images showing a healed state at 1 year.

esophageal perforation, other symptoms, such as pharyn- a pathognomonic finding. In the present study, dysphagia
geal pain, odynophagia, unexplained aspiration, chocking, was the main symptom in all patients, and two patients
fever, localized neck tenderness, induration, hemoptysis, were diagnosed by food residue drainage performed 3
and subcutaneous emphysema can also occur [4,5]. Food days postoperatively. The risk factors for esophageal per-

residue, such as rice leaking from the surgical incision, is foration were surgery (reoperation of the cervical spine,
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Fig. 2. A 53-year-old male patient in the perioperative group. (A) Anterior cervical discectomy and fusion at the C5—C7 as primary surgery. (B) Mi-
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grated plate and screw at 3 months, followed by infection. (C) Anterior plate and screw removal. (D) Esophageal perforation shown in exploration
surgery. (E, F) Dye leakage in esophagography. (G) Food residue in wound site. (H) Healed wound. (I} Fused cervical spine after conservative treat-

ment.

use of high-speed burr, use of sharp retractor, implant
migration, and prolonged operative time) and patient-
related factors (diabetes mellitus or tumor). In this study,
the cause of esophageal perforation, classified by time
of onset, was infectious spondylitis in the intraopera-
tive group, revision surgery (one case of spondylitis and
one case of metal failure) in the perioperative group, and
chronic maceration of metal after traumatic fracture sur-
gery in the delayed group.

Secondary infections are another main symptom of
esophageal perforation, but delayed infections because
of esophageal perforation are not characterized by symp-
toms. Broad-spectrum antibiotics, which are sensitive to
both gram-positive and -negative organisms, should be
administered, even before the identification of bacteria

[6]. In this study, methicillin-resistance Streptococcus epi-
dermidis was identified in one of the two patients in the
intraoperative group. The patient eventually died of sepsis
caused by uncontrolled infection. Streptococcus epidermi-
dis and S. viridans were identified in one of two patients in
the perioperative group. The patients in the delayed group
had no associated infections.

Plain neck radiographs may be helpful in visualizing
indirect signs of perforation, such as the presence of pre-
vertebral air, subcutaneous emphysema, widening of the
retropharyngo-esophageal space, and migration of cervi-
cal implants. Barium esophagogram (contrast swallow
study) may help confirm the diagnosis and locate the per-
foration, showing extravasation of fluid and/or air fluid
collection in deep neck spaces [7]. Although esophagos-
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copy can provide direct visualization of the perforation, it
may miss perforation hidden in a mucosal fold, leading to
high false-negative rates (10%-32%) [8]. In our patients,
esophagography was the most common confirmative
diagnostic method (six cases), but it produced a false-
negative result in one case. Endoscopic examination was

Fig. 3. A 60-year-old male patient in the delayed group. (A) Anterior cervical discectomy and fusion at the
C6—C7 for trauma as primary surgery. (B) Extruded foreign material during coughing at 32 months postop-
eratively, carried by the patient. (C) Simple X-ray images and (D) computed tomographic images revealing a
floating plate. (E) Esophagography and (F) endoscopic findings of esophageal perforation. (G) Plate removal.
(H) Well-fused cervical spine in simple X-ray. (I) Healed esophagus in endoscopic findings at 1 year.

the confirmative diagnostic method in three cases, with
no false-negative findings. One case was confirmatively
diagnosed by direct visualization through secondary ex-
ploration.

Management of esophageal perforation may vary based
on the time of diagnosis, size and shape of injury, accom-
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panying surgical site infection, and the patient’s general
condition. Multidisciplinary cooperation between oto-
laryngologists, gastroenterologists, spine surgeons, and
cardiothoracic surgeons is essential. The mortality rate is
20% if treated within 24 hours, but is increased to 50%
if delayed >24 hours [9,10]. Small perforation, a well-
contained leak with no sign of sepsis, is only possible with
conventional treatment [11,12]. Conventional therapy
requires prohibition of oral administration for at least 1
week, administration of broad-spectrum antibiotics, ad-
ministration of prokinetic drugs (cisapride and metoclo-
pramide), and feeding via nasogastric tube [11]. However,
20%-25% of patients develop abscesses because of treat-
ment failure even with conventional treatment, resulting
in a mortality rate of 18% [10,13].

Primary closure of perforation and prevention of infec-
tion is the gold standard of treatment if a surgical pro-
cedure is required [13]. If primary closure is impossible,
sternocleidomastoid muscle flap, pectoralis major muscle
flap, or a longus coli muscle flap can be reinforced after a
double-layer or imbricating suture. Supportive treatment,
in addition to surgical treatment, is also important. Jeju-
nostomy is recommended when the nasogastric tube is
maintained for at least two weeks [11]. In the intraopera-
tive group, anterior plate and screw removal and posterior
instrumentation were performed. Esophageal perforation
was treated with reconstruction using the omentum flap
in one patient and primary repair in one patient. Esopha-
geal perforation was treated conservatively after implant
removal surgery in all patients in the perioperative group.
Anterior plate and screw removal was performed in all
three patients in the delayed group. Esophageal perfora-
tion was treated by primary closure in two patients who
were diagnosed 3 months postoperatively. Esophageal
perforation was treated by reconstruction using the
sternocleidomastoid muscle flap in a patient who was
diagnosed 32 months postoperatively. Drainage was per-
formed in all cases, and the mean duration of drainage
was 5.6 days (range, 2-12 days). One patient developed
sepsis postoperatively, followed by disseminated intravas-
cular coagulation, and died. The remaining six patients
were cured without serious neurologic sequelae.

The retrospective, multicenter design of the present
study is a fundamental limitation. Our conclusions may
not be strongly appealing to other spine surgeons and
practitioners. We understand that the drawback of our
study is inevitable because esophageal perforation is a rare
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complication occurring after anterior cervical spine sur-
gery.

Conclusions

The main cause of intraoperative esophageal perforation
was esophageal adhesions because of infectious spon-
dylitis. However, perioperative and delayed esophageal
perforations were caused by chronic irritation of metal
failure. Anterior plate and screw removal is necessary, and
posterior instrumentation and fusion may be considered
in these patients, depending on the fusion status. Repair
method for esophageal perforation should be determined
by considering the severity of esophageal perforation.
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