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Abstract 

An 81-year-old female consulted a local physician due to diarrhea. Since general fatigue and 

body weight loss were observed, she was admitted for detailed examination and treatment. 

Colonoscopy revealed a circumferential giant tumor with a maximum diameter of 10 cm in 

the rectum, and biopsy findings indicated villous adenoma. The tumor secreted a large 

amount of mucus, and a diagnosis of electrolyte depletion syndrome causing electrolyte 

disorders was made. We performed endoscopic submucosal dissection (ESD) as a less inva-

sive procedure. The tumor was so big that the procedure had to be completed in two sepa-

rate steps and it took 1,381 min in total. The tumor was histologically diagnosed as well-

differentiated adenocarcinoma in high-grade adenoma located in the lower to upper rectum, 

invading into the mucosa without lymphatic or venous invasion. The stump of the resected 

specimen was negative for adenocarcinoma, however the horizontal stump was positive for 

adenoma. We administered steroid suppositories to prevent stenosis. After ESD, general fa-

tigue and diarrhea disappeared and electrolyte disorders resolved. The patient had good 

clinical outcome without recurrence or stenosis. © 2015 S. Karger AG, Basel 
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Introduction 

Villous tumor of the colon is a lesion with an apparently villous surface and is diagnosed 
macroscopically [1]. The area of predilection for villous tumor of the colon is the sigmoid 
colon and the rectum [2], and histologically the tumor is villous or tubulovillous adenoma 
and may be partly complicated by carcinoma. These tumors sometimes become large and 
promote excessive mucus secretion. Electrolyte disorders (loss of sodium, potassium and 
chloride), caused by the large amount of mucous diarrhea from giant villous tumors, are 
called electrolyte depletion syndrome [2]. It is said that a large quantity of mucinous secre-
tion and reabsorption disorder may cause electrolyte disorder. Villous tumors with electro-
lyte depletion syndrome are often ≥10 cm in size and nearly circumferential. Because of 
their size, colon/rectal resection after correction of the electrolyte disorder is performed. 
There has been no report of endoscopic resection of villous tumors with electrolyte deple-
tion syndrome. 

We successfully treated a patient with a circumferential villous tumor of the rectum 
causing electrolyte depletion syndrome by endoscopic submucosal dissection (ESD). After 
ESD, general fatigue and diarrhea disappeared and electrolyte disorders resolved. The pa-
tient had good clinical outcome without recurrence or stenosis. 

Case Presentation 

The patient was an 81-year-old female with a primary complaint of diarrhea. She con-
sulted a local physician in February 2013 due to diarrhea. Since general fatigue and a body 
weight loss of 3 kg within 5 months were observed, she was admitted for detailed examina-
tion and treatment. On blood tests, blood urea nitrogen was 58.7 mg/dl and creatinine was 
1.02 mg/dl, indicating kidney dysfunction; sodium was 126 mEq/l, potassium was 2.5 mEq/l 
and chloride was 79 mEq/l, showing electrolyte disorders. Concerning tumor markers, car-
cinoembryonic antigen was elevated at 6.6 ng/ml (table 1). Colonoscopy revealed a circum-
ferential laterally spreading tumor with a maximum diameter of 10 cm in the rectum. Since 
biopsy findings indicated villous adenoma, the patient was referred to our hospital for endo-
scopic treatment. 

On admission we observed mild anemia with a hemoglobin of 10.7 g/dl. The electrolyte 
levels had been corrected by the previous physician and were in the normal ranges. Colo-
noscopy revealed a circumferential villous tumor of the rectum with a maximum diameter of 
10 cm (fig. 1a). Narrow-band imaging magnifying endoscopy revealed meshed capillary ves-
sels, and the tumor was classified as type IIIA [3]. It secreted a large amount of mucus, and a 
diagnosis of electrolyte depletion syndrome causing electrolyte disorders was made. 

Since submucosal invasion was judged to be negative, sufficient informed consent was 
obtained from the patient and her family, and ESD was carried out in late June. The circum-
ferential lesion was dissected annularly. There was marked hemorrhage, and hemostasis 
was difficult during the procedure. After about 12 h (727 min), when about half of the tumor 
had been dissected, ESD was temporarily suspended in consideration of the stress to the 
patient and concentration of the endoscopist. On the next day, ESD could not be continued 
because there was no vacancy in the schedule of the endoscopy room. ESD was resumed on 
the following day, 36 h after its suspension, and the tumor was removed en bloc with dissec-
tion of the remaining half (fig. 1b). The total duration of the procedure was 1,381 min. Since 
circumferential dissection was performed, steroid (triamcinolone acetonide) was topically 
injected into the submucosa as a measure to prevent stenosis. 
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Histopathological examination revealed that the resected specimen was a circumferen-
tial tumor measuring 12.7 × 11.5 cm and was mostly tubulovillous adenoma, but partially 
moderately differentiated adenocarcinoma. The histopathological diagnosis was well-dif-
ferentiated adenocarcinoma in high-grade adenoma located in the lower to upper rectum, 
invading into the mucosa without lymphatic or venous invasion, with a stump negative for 
adenocarcinoma and positive for adenoma. 

Oral nutrition was resumed on the 2nd postoperative day, and the patient was dis-
charged on the 8th postoperative day. Steroid (betamethasone) suppositories were admin-
istered at 1 mg/day. After discharge, general fatigue and diarrhea present before ESD dis-
appeared, and electrolyte disorders resolved (table 1). Colonoscopy 4 months after ESD 
showed shrinking of the dissected surface, and no marked constriction or remnant of the 
tumor was noted (fig. 1c). The administration of steroid suppositories was discontinued at 
this point. On colonoscopy 12 months after ESD, the dissected surface was covered by re-
generated mucosa, and no recurrence or stenosis was noted (fig. 1d). 

Discussion 

According to the definition by Muto and Adachi [1], villous tumor of the colon is a lesion 
with an apparently villous surface and is diagnosed macroscopically. Histologically, the tu-
mor is villous or tubulovillous adenoma and may be partly complicated by carcinoma. The 
symptoms of villous tumor include diarrhea, mucus discharge and bloody stools. Electrolyte 
disorders caused by mucous diarrhea are called electrolyte depletion syndrome and were 
first reported in 1954 by McKittrick and Wheelock [4]. The frequency of electrolyte disor-
ders caused by villous tumor is 0.76–2.4%, and the condition is relatively rare [5, 6]. Sasaki 
et al. [2] reported (1) frequent occurrence in elderly people, (2) long duration of illness,  
(3) frequent involvement of the rectum or sigmoid colon, (4) frequent extension to a length 
of ≥10 cm, (5) marked diarrhea and (6) frequent complication by carcinoma as charac-
teristics of villous tumor of the colon causing electrolyte depletion syndrome. Our patient 
showed (1) and (3)–(6) of these characteristics. Niwa et al. [7] reviewed 64 Japanese cases  
in the literature and reported that villous tumors were large, with a maximum diameter of 
4–26 cm (mean 13.9 cm), were nearly circumferential and were complicated by carcinoma 
in 72.4% of those who developed electrolyte depletion syndrome. 

Concerning treatment, complete resection of the tumor is necessary after the correction 
of dehydration and electrolyte disorders, but the disease is often mucosal tumor or shows no 
complicating carcinoma, and there is a report that a procedure similar to that for advanced 
colon cancer may be overtreatment [8]. In our patient, carcinoma was not detected by biop-
sy, and ESD was performed as a less invasive procedure. 

ESD is a treatment that permits en bloc resection of large lesions, which used to be diffi-
cult to resect endoscopically, and allows detailed histopathological evaluation [9, 10]. There 
have been reports of ESD performed for lesions >10 cm in diameter [11–13]. Also, stenosis 
has been reported to occur less frequently even after circumferential dissection of the colon 
by ESD because of the intraintestinal pressure and peristalsis [14]. Mitani et al. [14] adminis-
tered betamethasone suppositories at 1 mg/day for two rectal lesions for 8 weeks after cir-
cumferential dissection and reported no marked postoperative stenosis. However, Yamada 
et al. [15] reported that they treated a patient with an upper rectum to rectosigmoid circum-
ferential laterally spreading tumor 10 cm in diameter by ESD, noted stenosis on the 23rd 
postoperative day and performed endoscopic balloon dilatation. In our patient, we admin-
istered steroid (triamcinolone acetonide) topically to the submucosa after dissection as a 
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measure to prevent stenosis, followed by a 4-month treatment with steroid suppositories, 
and could avoid stenosis. Therefore, after circumferential dissection, it is considered useful 
to prophylactically administer steroid with short-term observation and attempt endoscopic 
balloon dilatation if stenosis is observed. 

Mitani et al. [14] evaluated 34 patients who underwent extensive ESD of a tumor ≥10 cm 
in maximum diameter and observed that ESD, which is less invasive than surgical resection, 
is also advantageous for functional preservation, because the endoscope could be manipu-
lated readily in the rectum, the risk of peritonitis due to perforation was low and colostomy 
could be avoided. In our patient, ESD extended over 2 days, but the lesion could be complete-
ly resected without the need to construct a stoma. Postoperatively, electrolyte disorders 
were resolved, symptoms were alleviated, and no recurrence of cancer or stenosis was not-
ed. It is still necessary to improve the technique of ESD in order to shorten the time needed 
for the procedure. However, less invasive treatment by ESD should still be considered for 
colorectal adenoma and mucosal carcinoma, even if the procedure takes a long time. 

In conclusion, a patient with a large colorectal carcinoma showing electrolyte depletion 
syndrome was successfully treated by ESD without recurrence or stenosis. 
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Table 1. Blood test results 

   
   
 Pre-ESD Post-ESD 

   
   
WBC, ×106/l 6,600 4,400 

RBC, ×1012/l 4.22 3.15 

Hb, g/dl 12.9 10.1 

Hct, % 38.5 31.6 

Plt, ×109/l 13.9 15.2 

AST, IU/l 21 13 

ALT, IU/l 11 7 

TP, g/dl 8.3 6.3 

BUN, mg/dl 58.7 19.0 

Cre, mg/dl 1.02 0.42 

Na, mEq/l 126 141 

K, mEq/l 2.5 4.6 

Cl, mEq/l 79 106 

CRP, mg/dl 0.09 0.5 

CEA, ng/ml 6.6 2.2 
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Fig. 1. a Colonoscopy showed a circumferential laterally spreading tumor (granular type) with a maxi-

mum diameter of about 10 cm in the rectum. b Annular circumferential dissection was performed. c Co-

lonoscopic findings 4 months after ESD. The dissected surface had shrunk and no marked stenosis or 

residual tumor was noted. d Colonoscopic findings 12 months after ESD. The dissected surface was cov-

ered by regenerated mucosa and no recurrence or stenosis was noted. 
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