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Emergency esophagectomy for esophageal
perforation following balloon dilation due to
stenosis post-endoscopic submucosal dissection

for esophageal cancer: a case report
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Introduction and importance: Esophageal perforation from endoscopic dilation is rare (0.53-0.6% incidence) but serious, with
mortality rates of 12.5-20%. Optimal treatment is debated and depends on the medical facility’s capabilities, the patient’s
symptoms, the extent of perforation, and the severity of associated lesions. Treatment options include medical management (fasting,
antibiotics), esophageal stenting, surgical closure, or emergency esophagectomy. Early diagnosis and treatment are crucial to
reduce mortality and hospital stay.

Case presentation: A 49-year-old male with lower third esophageal cancer (stage cT1aNOMO) underwent endoscopic
submucosal dissection (ESD) and developed esophageal stenosis. Dilation attempts led to esophageal perforation, necessitating
emergency esophagectomy with gastric conduit reconstruction. The patient improved and was discharged on day 10 post-
operation without complications.

Clinical discussion: Managing esophageal perforation post-endoscopic dilation is complex. This case highlights the importance of
rapid recognition and intervention. Esophageal dilation, while effective for stenosis, carries a perforation risk. Treatment decisions
must be tailored to individual patients, considering perforation severity, patient’s health, and facility resources. Here, severe
perforation and clinical condition warranted emergency esophagectomy. The successful outcome underscores the efficacy of this
surgical intervention when performed timely at specialized centers.

Conclusion: Emergency esophagectomy with gastric conduit reconstruction for treating esophageal perforation due to stenosis

experienced esophageal surgery center.

post-endoscopic submucosal dissection for esophageal cancer is considered a safe procedure and can be performed at an
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Introduction

Esophageal perforation is a rare but life-threatening injury with
diverse causes, including endoscopic procedures, endotracheal tube
placement, gastric tube insertion, gastrointestinal foreign bodies,
barotrauma, and spontaneous esophageal perforation (Boerhaave
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syndrome). Additionally, causes related to chest trauma or iatrogenic
injury have been reported!!]. Endoscopic procedures are the most
frequent cause of iatrogenic esophageal perforation. Esophageal
perforation due to endoscopic dilation is considered a rare compli-
cation, occurring at a rate of 0.53-0.6% per intervention.

Currently, the introduction of endoscopic mucosal resection
(EMR) or endoscopic submucosal dissection (ESD) for early
esophageal cancer treatment has offered new solutions but has
also increased the incidence of esophageal stricture. Two
independent risk factors for perforation during dilation ther-
apy for post-EMR/ESD stenosis have been identified: the
number of dilations and the site of the stricture”!. Currently,
there is controversy in choosing the optimal treatment method
for esophageal perforation due to endoscopic dilation, as it
involves many factors. Considerations include the capabilities
of the medical facility, the patient’s symptoms, the extent of
the esophageal perforation, and the severity of associated
lesions. Treatment options can include conservative manage-
ment (fasting, antibiotics), placement of an esophageal stent,
surgical closure of the perforation, and in severe cases, emer-
gency esophagectomy.

We report this case with the aim of reviewing the literature on
esophageal perforation following ESD, as well as the indications
for emergency esophagectomy in cases of esophageal cancer.

W<[34]present the following case in accordance with the SCARE
2023,

6766


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Van et al. Annals of Medicine & Surgery (2024)

Case presentation

A 49-year-old male with no significant medical history was
admitted to the hospital after a routine examination revealed a
lesion in the middle and lower third of the esophagus. The lesion
was located 28-33 cm from the upper incisor, characterized as
Paris 0-IIb type, and occupying more than three-quarters of
the circumference (Fig. 1). Endoscopic ultrasound indicated that
the lesion originated from the mucosa, submucosal layer, and
muscle layer was assessed relatively undamaged. The lymph node
detected was small, resulting in a stage of cT1aNOMO. Computed
tomography scan of the chest and abdomen confirmed these
findings. Subsequently, the patient underwent endoscopic sub-
mucosal dissection (ESD). The procedure was successful, and
pathology results revealed squamous cell carcinoma stage
pT1aNOMO with negative resection margins. However, ~3 weeks
post-procedure, the patient developed dysphagia classified as level
I according to Saeed’s classification!®! (difficulty swallowing
liquids and inability to swallow solids). Esophagogastroduo-
denoscopy revealed stenosis involving the entire circumference of
the esophagus (Fig. 2).

The patient underwent esophageal dilation with a 12 mm
balloon under endoscopy. However, within one hour after the
procedure, the patient developed severe dyspnea, tachypnea,
tachycardia, cyanosis, with an Oxygen saturation (SpO2) of 90%.
A chest X-ray revealed a left-sided tension pneumothorax with
mediastinal shift to the right (Fig. 3). The elevated white blood cell
count and CRP levels, exceeding 15 G/l and 150 mg/l, respec-
tively, indicate an ongoing infection. Esophagogram demon-
strated leakage of contrast agent from the lower third of the
esophagus (Fig. 4). Subsequently, the patient was diagnosed with
esophageal perforation following the esophageal dilation proce-
dure. After a while, he received strong antibiotics (Meropenem
Kabi 1 g given every 8 h), intravenous fluids, and fasting.

Six hours after the procedure, we opted to proceed with emer-
gency esophagectomy using thoracoscopy with five trocars placed
in the right chest. Upon assessment, ~20 ml of cloudy fluid was
found in the pleural space. The lower third of the esophagus
exhibited a thickened wall and a 1x1.5 ¢m full-thickness perfora-
tion that could not be conservatively sutured (Fig. 5). The damage
was evaluated as moderate, early stage, with no pseudomembrane
formation in the pleura. Therefore, we decided to perform mini-
mally invasive emergency esophagectomy with gastric conduit
reconstruction and cervical anastomosis. Postoperatively, the

HIGHLIGHTS

e Emergency esophagectomy with gastric conduit recon-
struction for the treatment of esophageal perforation due
to stenosis after ESD for esophageal cancer is a safe
procedure and can be performed at an experienced eso-
phageal surgery center.

e Currently, the development of endoscopic mucosal resec-
tion (EMR) or endoscopic submucosal dissection (ESD) in
the treatment of early esophageal cancer patients has led to
a new solution for esophageal cancer. However, the
number of esophageal strictures after these endoscopics
procedures has also increased. The esophageal perforation
during dilation therapy for post-EMR/ESD stenosis is a
rare injury and can be life-threatening. Treatment methods
for the esophageal perforation can include medical treat-
ment (fasting, antibiotics), esophageal stent placement,
suture of the perforation, and emergency esophagectomy.

e Although esophagectomy is one of the most complicated
and demanding procedures among all gastrointestinal
surgeries, it can be performed in the context of emergency
patients with esophageal perforation.

e In the situation of the perforation post-esophageal dilation
due to stenosis after EMR/ESD, esophagectomy should be
performed if there is complete stricture of the esophagus, as
well as perforated lesions on malignant pathology.
However, this should be carried out at experienced centers
and the patient's clinical condition remains acceptable.

patient remained stable with no complications such as mediastinal
infection, gastric tube necrosis, or pneumonia. Postoperative results
revealed an inflammatory necrotic lesion, with no residual tumor in
the specimen, along with the dissection of 22 lymph nodes. A
contrast esophagogram on the 7th day post-operation showed no
obstruction or leakage (Fig. 6). Bilateral pleural chest tubes were
removed on the 8th day, and the patient was discharged from the
hospital 10 days postoperative.

Discussion

Endoscopic interventions for the management of esophageal
stenosis carry a potential risk of adverse events. Esophageal
perforation due to endoscopic dilation is considered one of the

Figure 1. A middle and lower third esophageal cancer with the pathology being squamous cell carcinoma.
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Figure 2. Stenosis of the entire esophageal lumen after endoscopic submucosal dissection (left) and after dilation (right).

rare adverse events, with a rate of 0.53-0.6% per
intervention'®’!. However, the consequences are severe, with a
mortality rate of 12.5-20%®!. Common risk factors associated
with esophageal perforation due to dilation include chemical or
malignant lesions!”),

Our patient was admitted to the hospital with a lesion occu-
pying more than three-quarters of the esophageal circumference
and staging still in the mucosal layer on the endoscopic ultra-
sound (cT1a). The Japanese Esophageal Society (JES) guidelines
still allow performing ESD resection for lesions that do not
occupy the entire circumference of the esophagus®.
Nevertheless, corresponding to the level of circumference occu-
pancy, the rate of stenosis after ESD resection gradually increases:
from 28% of cases with lesions occupying Y2~% of the cir-
cumference, to 94% in patients with lesions occupying > % of

Figure 3. Image of left-sided tension pneumothorax associated with med-
iastinal shifts to right-side.

the circumference!'”), and increases to 88-100% in patients with

lesions occupying the entire or nearly entire circumference!''l.

Prevention of esophageal strictures after ESD is crucial to
ensure a satisfactory prognosis and quality of life for the patient.
JES strongly recommends treatment with oral prednisolone,
submucosal triamcinolone injection, or a combination of both
methods. Although our patient received oral prophylactic pre-
dnisolone, strictures still occurred around the entire circumference
of the esophagus. Other authors have also reported rates of eso-
phageal stenosis after ESD in patients with lesions occupying
more than three-quarters of the circumference, despite pre-
dnisolone treatment, with rates ranging from 8.6 to 23.1%!'>'3!,
Despite the JES recommendations, steroid therapy remains con-
troversial in its effectiveness at preventing esophageal stenosis
after ESD. Hirdes ez al.""*! have shown that local steroid injection
plus esophageal dilation did not significantly reduce the frequency
of dilation or prolong the time without dysphagia in patients with
esophagogastric anastomotic stricture.

The diagnosis of esophageal perforation following endoscopic
dilation was firmly established with the presence of tension
pneumothorax and contrast leakage on the esophagogram.
Immediate pleural drainage was essential to relieve mediastinal
compression and manage respiratory failure. The patient received
strong antibiotics, intravenous fluids, and fasting. Due to com-
plete esophageal stricture, malignant pathology with perforated
lesions*®!, and significant tissue damage, conservative treatments
like pleural drainage with endoluminal vacuum-assisted therapy
or suturing were not feasible. Emergency esophagectomy was
deemed necessary. After left pleural drainage and antibiotic
therapy, the patient showed a moderate response with no severe
infection, supporting this decision. Gastric conduit reconstruc-
tion with cervical anastomosis was performed to mitigate the risk
of anastomotic leakage into the mediastinum and prevent com-
plicated thoracic infections. Postoperatively, the gastric tube was
retained for 1 week and pyloric dilatation was performed to
prevent delayed gastric emptying syndrome and minimize the risk
of gastric conduit leakage. The patient recovered well post-
operative with no signs of infection or respiratory failure. A fol-
low-up esophagogram with a contrast agent confirmed no
obstruction or leakage, and the patient was discharged from the
hospital 10 days after the operation.

Regarding prognosis, the reported mortality rate for esopha-
geal perforation ranges from 10 to 25% when treatment is
initiated within 24 h of perforation. However, this rate may
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Figure 4. Escape of contrast agent from the lower third esophagus on the esophagogram.

increase to 40-60% when treatment is delayed beyond 48 h!'®!,
Early diagnosis, as reported by Amudhan and colleagues, reduces
mortality and hospital stays associated with esophageal
perforation!*”). Timely intervention decreases the likelihood of
severe complications such as septic shock and esophageal
necrosis, ensuring the patient’s clinical condition remains stable
and improving prognosis. Therefore, to mitigate the risks of
iatrogenic esophageal perforation, it is crucial to perform eso-
phageal dilation procedures at large centers capable of closely
monitoring patients before, during, and after the procedure, with
adequate resources for prompt surgical intervention when
necessary.

Our hospital has extensive experience with over 500 cases of
minimally invasive esophagectomy and is one of Vietnam’s leading
centers for esophageal endoscopy procedures. Therefore, we
maintain consistent post-intervention monitoring and early man-
agement of abnormal cases. Globally, there is limited literature on
emergency esophagectomy and gastric tube reconstruction for
treating esophageal perforation. Wang et al.'®! reported a similar
case where emergency esophagectomy was performed in a patient
with esophageal stricture following ESD for esophageal cancer.

Conclusion

Perforation following esophageal dilation due to stenosis after ESD
is a serious and dangerous complication that can lead to respiratory
failure, mediastinitis, sepsis, empyema, and other severe outcomes,
with a high mortality rate even when promptly diagnosed and
managed. Emergency esophagectomy to address perforation post-
esophageal dilation is a feasible and safe surgical option when

conducted at an experienced esophageal surgery center.
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Figure 5. Image showing the perforation site on the esophageal wall in the
postoperative specimen.
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Figure 6. Esophagogram 1 week postoperative.
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