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Abstract
Superficial esophageal cancer (SEC) in a diverticulum is rare and has a high risk of
perforation during endoscopic resection. Although endoscopic submucosal dis-
section (ESD) is a standard treatment option, it is challenging to perform. Here, we
describe the case of a 79-year-old male patient with a history of ESD for SEC. Sur-
veillance esophagogastroduodenoscopy identified a 20-mm-sized reddish depressed
lesion in a diverticulum in the middle esophagus. The lesion was confirmed to be
squamous cell carcinoma by biopsy. Magnification endoscopy with narrow-band
imaging showed intraepithelial papillary capillary loops of type B1 according to the
magnified endoscopic classification of the Japan Esophageal Society. Endoscopic
ultrasonography revealed the presence of the muscular layer of the esophagus wall in
the diverticulum. Therefore, the lesion was diagnosed as SEC, confined to the epithe-
lium or lamina propria mucosae, in a Rokitansky diverticulum. Based on these find-
ings, ESD was considered technically feasible. Traction-assisted ESD using clip with
line was performed, and en bloc resection was achieved without adverse events. The
resected specimen pathologically revealed a squamous cell carcinoma confined to the
lamina propria mucosae without lymphovascular invasion, suggesting a curative
resection. The patient recovered well, and no recurrence has been observed for 5 years
after the ESD. Whether ESD is appropriate for the treatment of SEC in a diverticulum
remains unclear. However, our case shows that it can be a treatment option in such
cases due to its minimal invasiveness and good effectiveness.

Introduction
Superficial esophageal cancer (SEC) in a diverticulum is rare and
has a high risk of perforation during endoscopic resection due to
the lack of muscle layer.1 Therefore, the standard treatment for
this cancer is surgery or irradiation2; however, these treatments
have a disadvantage of over-invasiveness. Currently, endoscopic
submucosal dissection (ESD) is a standard treatment for SEC
because of its minimal invasiveness and good effectiveness.3

ESD for SEC in a diverticulum is challenging for endoscopists,
and the indication of ESD should be determined with caution.

This case report discusses a patient with SEC in a divertic-
ulum treated by ESD and includes a review of the literature.

Case report
A 79-year-old male patient with a history of ESD for gastric can-
cer underwent surveillance esophagogastroduodenoscopy (EGD).
He also had a history of prostate cancer. The patient’s physical

examination and laboratory tests were unremarkable. The EGD
identified a 20-mm-sized reddish depressed lesion in a diverticu-
lum in the middle esophagus (Fig. S1a, Supporting information;
arrows). Narrow-band imaging (NBI) endoscopy identified the
lesion as a well-demarcated brownish area (Fig. S1b; arrows).
The lesion was confirmed by biopsy to be squamous cell carci-
noma. Magnification endoscopy with NBI showed intraepithelial
papillary capillary loops of type B1 according to the magnified
endoscopic classification of the Japan Esophageal Society
(Fig. S1c).4 Endoscopic ultrasonography (EUS) did not reveal
any lack of muscular layer of the esophagus wall in the diverticu-
lum (Fig. S1d; arrows). Contrast-enhanced computed tomogra-
phy (CT) revealed an esophageal diverticulum near the tracheal
bifurcation (Fig. S2a, Supporting information, axial image; S2b,
coronal image; arrow). The CT also revealed no lymph node
swelling or distant metastasis. Based on these findings, we diag-
nosed the lesion as SEC, confined to the epithelium or lamina
propria mucosae, in a Rokitansky diverticulum. ESD was
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considered technically feasible. After discussion with the patient,
ESD was performed with the DualKnife (KD-655Q; Olympus
Optical Co., Ltd., Tokyo, Japan) (Fig. 1a–d). We performed a
submucosal injection of hyaluronic acid and an initial incision of
the mucosa outside of the diverticulum to prevent perforation.
The submucosal dissection was shallow, which further decreased
this risk. After the circumferential incision, we anchored a clip
with line to the oral edge of the resected mucosa. During dissec-
tion, a 10-mm-sized muscular defect appeared through the trans-
parent submucosa, but the clip-with-line traction made it possible
to dissect the submucosa over the muscular defect area without
perforation. Finally, en bloc resection was achieved in 86 min
without adverse events. The muscular defect was closed endo-
scopically using endoclips. Pathological examination revealed a
squamous cell carcinoma confined to the lamina propria mucosae
without lymphovascular invasion, suggesting a curative re-
section (Fig. S3a, Supporting information, resected specimen;
Fig. S3b, pathological image). A soft diet was initiated on post-
operative day 7, and the patient was discharged on postoperative
day 11. Follow-up EGD revealed that the post-ESD ulcer had

healed completely, and no recurrence was noted for 5 years
post ESD.

Discussion
Esophageal diverticula are rare with a prevalence of 0.06–3.6%
based on radiologic and endoscopic analyses.2,5 Classically, the
Zenker’s and epiphrenic diverticula are pulsion diverticula and
the Rokitansky diverticulum is a traction diverticulum. The
incidence of cancer arising in the esophageal diverticulum is
between 0.3% and 0.8% of all esophageal cancers.6 In general,
the standard treatment for an SEC in a diverticulum is surgery
or irradiation because the esophageal wall in the diverticulum
sometimes lacks the muscle layer, and endoscopic resection has
a higher risk of perforation.2 However, the Rokitansky divertic-
ulum usually includes all the normal layers of the esophagus,2

and endoscopic resection can be used for SECs in such a
diverticulum.

A MEDLINE search of the well-documented literature in
English language up to 2023 using the search terms

Figure 1 Endoscopic findings during endoscopic submucosal dissection (ESD). (a) Lugol chromoendoscopy identifying the lesion area (arrows).
(b) Circumferential incision being performed. (c) A muscular defect (white dotted line) in the center of the post-ESD ulcer. (d) The muscular defect
being completely closed endoscopically using endoclips.
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“diverticulum” and “esophageal cancer” revealed 10 studies
(including the current study) that included SEC in a diverticulum
treated with ESD (Table S1, Supporting information; the refer-
ence articles are described in Doc. S1, Supporting information).
The mean age at diagnosis was 68.3 years (range: 55–80 years).
The main lesion location was the middle esophagus, followed by
the lower esophagus. Among the six cases with well-documented
lesion size, the mean diameter was 21.8 mm (range: 5–28 mm).
The main lesion morphology was a depressed type (7/10,
70.0%). The invasion depth was confined to the mucosa in all
cases. Muscular defect was seen in four (40.0%) cases. Among
the five cases with well-documented endoknife use during the
ESD procedure (Table S1), a needle-type endoknife was used in
four cases (DualKnife in three cases, including ours, and
FlushKnife BT [Fujifilm Medical Co., Ltd., Tokyo, Japan] in one
case), whereas a scissor-type endoknife was used in one case
(SB Knife [SB-Kawasumi, Inc., Kanagawa, Japan]). Emphysema
was seen in three (30.0%) cases postoperatively; however, all the
cases were managed conservatively.

To date, it is controversial whether ESD is appropriate for
the treatment of SEC in a diverticulum; however, it can be a
potential treatment option due to its minimal invasiveness and
good effectiveness.7 In this case, we chose ESD as the treatment
for the following reasons: (i) we have considerable experience
(over 300 cases) of performing ESD for SECs, and closing the
resulting perforated defect with hemoclips is usually feasible;
(ii) use of a traction technique in esophageal ESD reduces the
risk of perforation,8 and previous studies have reported that SEC
in a diverticulum can be safely treated by traction-assisted
ESD1,9,10; and (iii) preoperative EUS showed the presence of the
muscle layer of the esophagus wall inside the diverticulum; how-
ever, there was a possibility that complete mapping of the entire
diverticulum had not been achieved.

When ESD is performed to treat SEC in a diverticulum,
the risk of complications, such as perforation, emphysema, and
pneumothorax, should be thoroughly explained preoperatively,
and measures should be taken to prevent perforation. In this case,
the traction technique was useful for visualizing the incision line.
In addition, we performed submucosal injection of hyaluronic
acid and an initial incision of the mucosa outside of the diverticu-
lum to prevent perforation. The submucosal dissection was shal-
low, which further decreased the risk. When a muscular defect is
detected in a diverticulum during ESD, it is desirable to close the
defect with endoclips, if possible. Tsuji et al. reported the useful-
ness of placing polyglycolic acid sheets onto an ESD ulcer with
a muscular defect in an esophageal diverticulum.1 Understand-
ably, it is also necessary to prepare supplies, such as a nasogas-
tric tube and thoracic drain, in case of perforation, emphysema,
and pneumothorax.

In conclusion, we reported a case of SEC in a diverticu-
lum treated with ESD. The lesion was completely removed with-
out adverse events, and no recurrence was observed for 5 years.
Although the usefulness of ESD for the treatment of SEC in a
diverticulum remains controversial because of the possibility of
muscle layer defects, it can be considered in cases such as ours
due to its minimal invasiveness and good effectiveness. Never-
theless, adequate preoperative evaluation and treatment planning
are warranted.
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Figure S1. Esophagogastroduodenoscopy findings. (a)
Esophagogastroduodenoscopic identification of a 20-mm-sized
reddish depressed lesion in a diverticulum in the middle esopha-
gus (arrows). (b) Narrow-band imaging endoscopic identification
of the lesion as a well-demarcated brownish area (arrows).
(c) Magnification endoscopy with narrow-band imaging showing
intraepithelial papillary capillary loops of type B1 according to
the magnified endoscopic classification of the Japan Esophageal
Society. (d) Endoscopic ultrasonography revealing the presence
of the muscle layer (arrows) of the esophagus wall in the
diverticulum.

Figure S2. Contrast-enhanced computed tomography image
showing the esophageal diverticulum near the tracheal bifurca-
tion. (a) Axial image. (b) Coronal image, arrow.

Figure S3. Pathology. (a) Resected specimen. (b) Pathological
examination revealing a squamous cell carcinoma confined to the
lamina propria mucosae (magnification �100; H&E stain).

Table S1. Case series of endoscopic submucosal dissection for a
superficial esophageal cancer in a diverticulum (in English lan-
guage only).
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