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Abstract

An asymptomatic epiphrenic diverticulum (ED) was diagnosed in a man undergoing annual esophagogastroduodenoscopy
(EGD) at another hospital 40 years before he presented to our hospital at age 63 years for his annual EGD. However, because
substantial food retention was found in the ED, we could not confirm a lesion. After the retained food was removed endo-
scopically, a second EGD showed a reddish, flat lesion with an elevated mass within the ED. Endoscopic ultrasonography
indicated that the elevated mass was deep in the submucosal layer. An esophagram showed that the ED was approximately
80 mm in diameter, which is considered large. An endoscopic biopsy of the lesion confirmed squamous cell carcinoma.
Total esophagectomy was performed. Microscopic examination revealed well-differentiated to moderately differentiated
squamous cell carcinoma invading the adventitia at the elevated lesion. The final pathological stage was pT3NOMO. There
was no evidence of recurrence for 3 years during the quarterly follow-up examinations. To our knowledge, this case involved
the longest asymptomatic term (40 years) since the ED was detected. A review of 18 reported cases of carcinoma in an ED
indicated that advanced cancer has a poor prognosis. Periodic follow-up of ED patients is essential for early diagnosis.
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Introduction Serious complications such as a tracheal fistula [3], hemor-

rhage [4], and vocal cord paralysis sometimes develop. If

An epiphrenic diverticulum (ED) of the esophageal diver-
ticula is relatively rare and is often related to esophageal
motor disorders. Previously reported symptoms of ED
include dysphagia, chest pain, and regurgitation [1, 2].
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symptoms develop, then surgery is usually considered; how-
ever, approximately half of ED patients are asymptomatic
[5]. Esophageal diverticula can lead to carcinoma [6-8] due
to chronic inflammation cause by food retention, similar
to achalasia. Heavy consumption of alcohol and frequent
smoking habits may further contribute to carcinogenesis.
Moreover, the depth of tumor invasion of an ED is some-
times deeper than it appears because the absence of the mus-
cularis propria results in thinning of the diverticulum wall,
which is known as pseudodiverticulum. The prognosis is
usually poor; therefore, detecting tumors at an early stage is
important to improve patient outcomes.

We present advanced squamous cell carcinoma in a
patient with a large asymptomatic ED. To our knowledge,
this case involved the longest asymptomatic term (40 years)
since the ED was detected. We reviewed the duration of the
diverticulum, symptoms, treatment, and prognosis reported
for 18 previous cases of esophageal cancer in the ED and
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present clinically significance information regarding the
management of ED.

Case report

A 63-year-old man presented to our hospital with an ED.
He had been diagnosed with an asymptomatic ED 40 years
prior (age 23 years). He had been undergoing esophagogas-
troduodenoscopy (EGD) on an irregular basis; however, he
had been undergoing annual EGD for the past 12 years at
another hospital. He habitually drank approximately 30 g
of alcohol daily and had no history of smoking. EGD was

performed at our hospital. Because substantial food reten-
tion was found in the ED, we could not confirm a lesion
(Fig. 1a). Therefore, after the patient fasted for 24 h, we
performed a second EGD under sedation. After the retained
food was removed endoscopically, a reddish, flat lesion with
an elevated mass within the ED was found (Fig. 1b). The
elevated mass had superficial necrosis. The entire lesion
was not stained by iodine solution (Fig. 1¢). Endoscopic
ultrasonography (EUS) revealed that the wall of the diver-
ticulum was devoid of a proper muscle layer. The elevated
mass appeared deeper than the submucosal layer (Fig. 1d).
An esophagram showed that the ED, which was approxi-
mately 80 mm in diameter, was present on the left side of

Fig. 1 Endoscopic findings of the epiphrenic esophageal diverticulum
and tumor. a Endoscopic image showing retained food in the diver-
ticulum. b Endoscopic image showing a reddish, flat lesion with an
elevated mass in the diverticulum after removal of the retained food.
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¢ The entire lesion is not stained by iodine solution. d Endoscopic
ultrasonography showing the wall of the diverticulum devoid of the
proper muscle layer. The elevated mass appears to be deeper than the
submucosal layer
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the esophagus (Fig. 2). An endoscopic biopsy of the lesion
confirmed the presence of squamous cell carcinoma. There-
fore, total esophagectomy was performed. The pathological
specimen showed that the lesion was confined to the ED and
52 %56 mm (Fig. 3a). Microscopic examination revealed that
it was well-differentiated to moderately differentiated squa-
mous cell carcinoma that had invaded the adventitia at the
elevated lesion (Fig. 3b, c). The depth of the flat area around
the elevated lesion was at the level of the mucosal layer.
The muscularis propria of the diverticulum was completely
absent. The final pathological stage was pT3NOMO, stage
1IB (Union for International Cancer Control, Geneva, 8th
edition), and there was no evidence of recurrence for 3 years
during the quarterly follow-up examinations.

Discussion

Esophageal diverticula are relatively rare, with an incidence
rate of 0.06-3.6% [9, 10]. They are classified as proximal,
middle, and distal (epiphrenic) types. An ED usually occurs
in the distal 10 cm of the esophagus, and it occurs with
approximately 10% of all esophageal diverticula [3]. Diver-
ticula occur because of herniation of the mucosa and submu-
cosa through the muscle layers of the esophageal wall [11].

Cancer within an esophageal diverticulum is rare
(0.3-3%) [12, 13]. Food retention is an important factor
in its pathogenesis [6-8] because it increases the difficulty
of endoscopic tumor detection. Moreover, the tumor in an
ED easily invades the surrounding tissue because of the
absence of the muscularis propria layer [14]. Therefore, if
cancer in an ED is detected very late, then it may reach an

Fig.2 Esophagram showing the ED, approximately 80 mm, on the
left side of the esophagus

advanced stage. ED management is very important, particu-
larly periodic endoscopic observations after food retention
is removed.

Eighteen cases of carcinoma in an ED were found fol-
lowing a PubMed search using the following search terms:
“epiphrenic diverticula” and “carcinoma” or “lower esoph-
ageal diverticula” and “carcinoma.” The available clinical
information is summarized in Table 1. Almost all patients
underwent surgical resection of the tumor. Seven patients
died due to complications associated with cancer, including
surgical complications. Patients with advanced cancer (T2,
T3, and T4) had a particularly poor prognosis, with a mortal-
ity rate of 54.5% (6/11). However, four patients with Tis and
T1a non-invasive cancers survived. Two patients underwent
surgical resection. One patient underwent additional photo-
dynamic therapy after surgery and one patient underwent
endoscopic submucosal dissection. Although these results
have only been demonstrated in a few cases, they indicate
that surgical resection with additional photodynamic therapy
and endoscopic submucosal dissection at an early stage are
essential for improving patient outcomes. To avoid a delayed
diagnosis, careful ED management and correct cancer diag-
noses are important. However, treatment guidelines have not
been established because of the rarity of the condition.

In almost all of the reviewed cases, the patients (17/19)
experienced some symptoms, such as dysphagia or regurgi-
tation, during their clinical course. Our case, unlike those
reviewed, involved an asymptomatic, long-term, large ED
with tumor invasion to the deeper wall despite observation
with an annual EGD. We speculate that he had become
accustomed to the ED, which led him to become unaware
of the symptoms. Moreover, because the cancer involved a
small invasive lesion in the large diverticulum, no esopha-
geal stricture appeared.

Surgical treatment is indicated for patients with sympto-
matic ED regardless of the presence of a cancerous lesion.
However, it is difficult to determine whether surgery should
be performed for asymptomatic patients without evidence
of a cancerous lesion due to the surgical risks [11]. If sur-
gical resection cannot be performed for an ED without a
cancerous lesion, then the ED should be observed carefully
with periodic EGD for early detection of cancer. Endoscopic
removal of retained food in the ED under sedation, as per-
formed for our patient, is occasionally necessary. Additional
imaging studies are essential for patients when the retained
food cannot be adequately removed; for example, fluorine-18
2-fluoro-2-deoxy-p-glucose positron emission tomography
and computed tomography (FDG-PET/CT) may detect
tumors during the early stage [15].

An accurate evaluation of the depth of cancer invasion
is important when determining the treatment. Treatment
strategies are different for esophageal cancer between
cT1 and deeper than cT1. In the case of cT1 without
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Fig.3 Surgically extracted specimen and histological findings of
the resected specimen. a Surgically extracted specimen: the patho-
logical specimen shows a diverticulum containing a mass measuring
52x56 mm. b, ¢ Microscopic examination (b hematoxylin and eosin

metastasis, surgery or chemoradiation is performed. In
cases deeper than cT1 (cT2, cT3) without metastasis, neo-
adjuvant chemotherapy is required before surgery. EUS is
commonly used for predicting the depth of tumor invasion
in patients with superficial esophageal carcinoma [16]. We
believe that EUS should be performed to make informed
decisions regarding the use of neoadjuvant chemotherapy.
However, correctly determining the depth is sometimes
difficult because the ED lacks the muscularis propria.
Therefore, the depth of invasion is often underestimated.
Furthermore, we believe that the diagnosis of the depth of
invasion was clinically difficult in this case because the

@ Springer

(HE) stain, x40; ¢ HE stain, X 100). The microscopic examination
reveals well-differentiated to moderately differentiated squamous cell
carcinoma invading the adventitia at the elevated lesion

amount of cancer invading the adventitia was limited. Phy-
sicians should understand the difficulty in using EUS to
diagnose an ED. For example, EUS-related complications
such as a perforation, which is caused by the thin-walled
diverticulum, can occur.

In conclusion, because advanced cancer with an ED has
a poor prognosis, periodic follow-up and subsequent early
diagnosis of cancer in the ED are important. Further stud-
ies of this rare disease should be performed to help estab-
lish appropriate diagnostic and management approaches.
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Table 1 Summary of 19 cases of carcinoma in an epiphrenic diverticulum

No Sex Age (years) Symptoms (such as Time since diagnosis of  Diver- Tumor size  Histological diag-  Invasive depth
dysphagia or regurgita- the diverticulum (years) ticulum size (mm) nosis
tion) (mm)
1 M 64 + 4 N/A N/A SCC N/A
2 M 79 + 65 N/A SCC T2
3 M 78 + 8 N/A N/A SCC N/A
4 M 73 + 15 N/A N/A SCC T4
5 M 55 + 0 N/A N/A N/A N/A
6 M 65 + 25 30 20 SCC T4
7 F 59 + 0 N/A N/A SCC N/A
8 F 78 + 0 N/A N/A SCC T4
9 M 84 + 0 N/A N/A SCC T4
10 M 66 + 0 70 N/A SCC T3
11 M 80 + 6 50 15 SCC Tis
12 M 70 + 0 50 80 SCC T4
13 F 34 + 0 N/A 70 SCC T4
14 M 80 + 20 N/A N/A N/A Tis
15 M 53 + 12 75 40 SCC T4
16 M 62 + 54 32 SCC T3
17 M 68 + N/A N/A SCC Tis
18 M 66 - N/A 20 SCC Tla
19 M 63 - 40 80 52 SCcC T3
No Treatment Lymph node Invasionto  Outcome (months) References
metastasis other organs
ESD  Surgery Chemotherapy Other
1 N/A N/A N/A [17]
2 + N/A - 36 alive [18]
3 + + N/A 1 dead [19]
4 + + 3 dead [20]
5 + + N/A N/A [12]
6 + + + N/A [21]
7 + N/A N/A N/A [6]
8 + + + 2 dead [22]
9 + - + 36 dead [22]
10 + + - 0.5 dead [3]
11 + - - 5 alive [14]
12 + N/A + 7 dead [23]
13 + - + 13 alive [23]
14 + - - 60 alive [24]
15 + + - + 3 dead [4]
16 + - + 18 alive [15]
17 + PDT - - 36 alive [25]
18 + - - 42 alive [26]
19 + - - 36 alive This case

N/A not available, SCC squamous cell carcinoma, ESD endoscopic submucosal dissection, PDT photodynamic therapy
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