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Background: Endoscopic procedures of the esophagus are more complicated than those of
other regions of the gastrointestinal tract. They have a relatively long procedure time and
high risk of complications, such as perforation and bleeding. Perforations that occur during
the procedure can accompany pneumoperitoneum and pneumomediastinum through leak-
age of insufflation air and cause severe ventilatory impairment.

Case: A 58-year-old male patient underwent enucleation of leiomyoma in the esophagus us-
ing endoscopy under general anesthesia. Ventilatory impairment occurred 15 min after
commencement of the procedure. Subsequently, subcutaneous emphysema and severe ab-
dominal distension were observed. We suggested the possibility of microperforation during
the procedure to the endoscopist, and he performed endoscopic clipping around the exci-
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Conclusions: Providing anesthetic care by anesthesiologists during endoscopic procedures
is considered necessary for patient safety. Complications of endoscopic procedures can be
detected and managed early without sequelae during anesthetic care.
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Endoscopic procedures (EPs), such as endoscopic mu-
cosal resection, endoscopic submucosal dissection (ESD),
peroral endoscopic myotomy, endoscopic submucosal
tunnel resection, and endoscopic enucleation, are widely
used instead of surgical treatment in early cancerous or
other benign lesions in the gastrointestinal tract. As precise
and complex manipulations are possible with these EPs,
this treatment can be applied to lesions of various sizes
and regions of the gastrointestinal tract, including the

esophagus [1-3].

EPs are mostly performed under sedation to reduce the
anxiety and discomfort of the patient during the procedure
and to minimize patient movement for a safe and effective
procedure. In gastric ESD, sedation is considered safe and
effective [4,5]. However, esophageal EPs require moderate
to deep sedation or general anesthesia since they are tech-
nically difficult compared to gastric or colonic EPs. This is
because of the anatomical features of the esophagus, lon-
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ger procedural time, and higher risk of complications, such
as perforation and bleeding [6]. Recently, studies on the
safety and efficacy of general anesthesia during ESD re-
ported that general anesthesia can reduce EP-related com-
plications [7]. Deep sedation has a risk of respiratory com-
plications, such as respiratory depression and regurgitation
with/without aspiration [5,8]. Abdominal distention
caused by insufflation air, which is continuously used to
maintain the field of view, can exacerbate these respiratory
problems in EP. In addition, a perforation that is unrecog-
nized, particularly by the endoscopist, can cause pneumo-
peritoneum and/or pneumomediastinum and can further
aggravate respiratory problems. When these problems oc-
cuy, early detection and management are important. How-
ever, if a procedure is performed without the anesthesiolo-
gist who induced sedation, monitoring the condition of the
patient, detection of perforation and its management may
be delayed, leading to serious complications.

Here, we report a case of severe ventilatory impairment
caused by pneumoperitoneum and pneumomediastinum
that occurred during enucleation of esophageal leiomyoma
under general anesthesia.

CASE REPORT

This case was approved by the Institutional Review
Board of the present hospital (no. E2020-027).

A 58-year-old male patient (165 cm/71.4 kg) was admit-
ted for further evaluation and management of a submuco-
sal lesion in the distal esophagus. In esophagogastroduo-
denoscopy, approximately 2-cm-sized ovoid smooth eleva-
tion was observed in the cardia of the distal esophagus.
The lesion was diagnosed as a leiomyoma (29 x 13.6 mm)
on endoscopic ultrasound. The endoscopist planned enu-
cleation of the leiomyoma by endoscopic submucosal tun-
nel resection (ESTR) and requested for general anesthesia
for the procedure.

The patient had no specific past history, and physical exam-
ination was unremarkable. In addition, no abnormal findings
were observed in the chest radiograph, electrocardiogram, or
laboratory tests. ESTR was performed in the operation room
under general anesthesia by an anesthesiologist. Noninvasive
blood pressure, electrocardiography, oxygen saturation
(Sp0,), and bispectral index were monitored. Vital signs be-
fore anesthesia were as follows: blood pressure (BP), 169/97
mmHg; heart rate (HR), 58 beats/min; and Sp0O,, 98%. Gener-

al anesthesia was induced with propofol, remifentanil, and

384

rocuronium, and maintained with desflurane and O,-air mix-
ture (FiO, 0.5). Mechanical ventilation was provided with a
tidal volume of 500 ml and respiratory rate of 10 breaths/min.
End-tidal CO, (EtCO,) and peak inspiratory pressure (PIP)
were 31 mmHg and 20 cmH,0, respectively.

After 15 min from the beginning of the procedure, PIP
suddenly increased to 35 cmH,0, tidal volume decreased to
80-100 ml, and SpO, reduced to 96-94%. Immediately, we
explained the condition of the patient to the endoscopist
and stopped the procedure. We performed manual ventila-
tion and auscultation. On auscultation, the right lung sound
was weak, and the left lung sound was inaudible. We
checked the position of the endotracheal tube using fiberop-
tic bronchoscopy to confirm the possibility of one-lung ven-
tilation. The endotracheal tube tip was located 2 cm above
the carina, and no secretion was found in the bronchus. Ab-
dominal distension of the patient was observed; however,
obvious perforation was not found during endoscopic eval-
uation. Therefore, we considered that abdominal distension
was because of the expansion of the gastrointestinal tract
caused by insufflation air used during the procedure. BP
(110-130/70-90 mmHg) and HR (50-60 beats/min) were
stable, and PIP (30 cmH,0), tidal volume (300-350 ml), and
SpO, (96%) recovered and were maintained while recruit-
ment was conducted through manual ventilation. Subse-
quently, ventilation was adjusted to PIP of 29-32 cmH,0O and
respiratory rate of 13-14 breaths/min in the pressure control
mode. Further, EtCO, was maintained at 35-41 mmHg. We
decided to resume the EP. After approximately 10 min, sub-
cutaneous emphysema was palpated in the upper chest and
neck, and abdominal distension had aggravated. Therefore,
we notified the possibility of air leakage due to perforation in
the field of procedure to the endoscopist; however, the iden-
tified perforation was not located. We suggested the possi-
bility of microperforation, and the endoscopist used six en-
doscopic clippings to repair the suspected perforation after
removing the lelomyoma and terminated the procedure
(Fig. 1). Neuromuscular blocks were reversed, and extuba-
tion was performed after consciousness fully recovered. Vi-
tal signs upon arrival at the postanesthetic care unit were as
follows: BP, 174/84 mmHg; HR, 88 beats/min; SpO,, 92%;
and O,, 5 L/min via a facial mask. The patient complained of
discomfort and abdominal pain during respiration. Severe
abdominal distension was observed, and subcutaneous em-
physema spread throughout the eyelid, neck, chest, and ab-
domen. Pneumoperitoneum, pneumomediastinum, and

subcutaneous emphysema were verified on portable chest
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X-ray (Fig. 2). The endoscopist performed paracentesis us-
ing a 14-gauge angio-needle to remove air from the perito-
neal cavity, but it failed. We decided to transfer the patient to
the intensive care unit until the patient was stable. No signs
of leakage were detected on esophagography 2 days after the
procedure. The patient underwent conservative treatment
and was discharged without complications.

DISCUSSION

EPs are economical, noninvasive, and less fatal com-

pared to surgical procedures; therefore, they are commonly

Fig. 1. Endoscopic submucosal tunnel resection. (A) Submucosal
esophageal leiomyoma. (B) Submucosal space after removal of
leiomyoma. (C and D) Clipping of the esophageal mucosa.

used for the management of early cancerous lesions of the
gastrointestinal tract. In addition, precise and complex ma-
nipulation is possible with the development of various
techniques related to EP. Moreover, en-bloc resection is
possible using EPs for cancerous and large benign lesions.
Therefore, indications of EPs are extensive.

The precise and complex manipulation of EP involves a
lengthy procedural time and requires minimum patient
movement for a safe and efficient procedure [7]. Therefore,
sedation is usually required during the procedure. In par-
ticular, the esophagus is anatomically narrow, curves, and
has no serous membrane. It is affected by cardiac and re-
spiratory movements because of its location [9]. Therefore,
esophageal EPs are technically more complicated, require
alonger time, and have more complications, such as perfo-
ration and bleeding, compared to other regions of the gas-
trointestinal tract. As a result, patients particularly require
moderate or deep sedation or general anesthesia during
the procedure [6]. For safety and effectiveness of the proce-
dure in this patient, we selected general anesthesia for the
following reasons: first, the patient’s lesion was a leiomyo-
ma, which is a submucosal tumor, and was relatively large
in size (29 x 13.6 mm). Second, enucleation of the leiomy-
oma by ESTR is more complicated and elaborate, and in-
volves a longer procedural time than ESD.

Gastric perforation caused by an injured muscle in EPs is
confirmed by a fistula. Perforation in the abdominal cavity
or greater omentum in the endoscopic view and is con-
firmed by free air in the abdominal cavity with a simple ab-
dominal X-ray or subcutaneous emphysema. However, it is
difficult to confirm esophageal perforation and muscle lay-

Fig. 2. Chest radiographs. (A) Endoscopic submucosal tunnel leiomyoma resection shows pneumoperitoneum (arrows), pneumomediastinum
(arrowheads), and generalized subcutaneous emphysema. (B) On postprocedural day 1, pneumoperitoneum has disappeared, but
pneumomediastinum (arrowheads) and subcutaneous emphysema have persisted.
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er laceration because the esophagus is located in the medi-
astinum. Undetected microperforation or unrecognized
perforation by an endoscopist in esophageal EPs may
cause severe pneumoperitoneum and/or pneumomedias-
tinum by continuous leakage of insufflation air used during
the procedure. Furthermore, increased abdominal pres-
sure causes elevation of the diaphragm, limited tidal vol-
ume, decreased venous return, and decreased cardiac out-
put. Conscious patients may complain of discomfort, but
the detection of symptoms and signs, and further manage-
ment may be delayed for sedated or anesthetized patients.

In this case, while excising the submucosal leiomyoma of
the lower esophagus during the EP, SpO, suddenly de-
creased with an abrupt increase in PIP and decrease in tid-
al volume. On fiberoptic bronchoscopy, it was observed
that the position of the endotracheal tube was normal, and
there was no airway obstruction by secretion. In addition,
the endoscopist confirmed that esophageal perforation
was not visible with the endoscope. However, prominent
pneumoperitoneum, pneumomediastinum, and subcuta-
neous emphysema that presented on chest X-ray after the
procedure were evidences of perforation during the proce-
dure. This indicated that a microperforation may have oc-
curred that was not recognized by the endoscopist. As the
patient’s respiration and vital signs were continuously
monitored by the anesthesiologist, ventilatory impairment
with subcutaneous emphysema was immediately detected.
Subsequently, the anesthesiologist stopped the procedure
and notified the endoscopist regarding the possibility of
esophageal perforation. Therefore, the endoscopist could
perform clipping in the area of suspected perforation im-
mediately. If there was no anesthetic care during proce-
dure in the endoscopy unit, microperforation would have
been detected after severe hemodynamic dysfunction or
termination of the procedure. Consequently, additional
treatment, including surgical management, could be re-
quired because of delayed detection [10].

An endoscopist who is performing the EP may be unaware
of complications, such as microperforation, without bleed-
ing or massive injury in the field of the procedure. Addition-
ally, early management of complications may be insufficient
without a trained person, such as an anesthesiologist, for se-
dated patients. Patient management by an anesthesiologist
can reduce the mortality and surgical treatment rate via rap-
id detection and treatment during the intraprocedural peri-
od when complications occur in EPs [7,10].

In conclusion, EPs are broadly applicable complex pro-
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cedures, and therefore, require deep sedation or general
anesthesia. Anesthetic care by the anesthesiologist is con-
sidered necessary for patient safety, and complications re-
lated to the EP can be quickly detected and treated without
undesirable sequelae during anesthetic care. In addition,
the anesthesiologist should understand the process of the
EP and its complications.
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