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ABSTRACT 
A 72-year-old woman presented at our hospital with a 1-year history of intermittent right 

lower abdominal pain. Colonoscopic examination revealed a submucosal tumor with a pitted 
surface in the terminal ileum. Histopathological diagnosis of the carcinoid tumor was made 
following biopsy. Blood serotonin and urine 5-hydroxy-indoleacetic acid levels were normal, and 
carcinoid syndrome was not detected. Enhanced abdominal computed tomography scan and 
18F-fluorodeoxyglucose positron emission tomography failed to detect multiple lesions, lymph 
node swelling or distant metastasis. Laparoscopy-assisted ileocecal resection with lymph node 
dissection was performed. The resected specimen showed a submucosal tumor with a pitted 
surface 11 x 11 mm in size, located at the terminal ileum. Histopathological examination 
revealed a well-differentiated endocrine cell carcinoma with an invasion depth to the 
muscularis propria. Immunohistochemical analysis showed the tumor cells to be chromogranin 
A and CD56-positive. The patient had no sign of recurrence for 16 months. 
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Endocrine tum ors include so-called carci
noid tumors and, according to the Surveillance, 
Epidemiology, and End Results Program of the 
National Cancer Institute23>, the incidence and 
prevalence of endocrine tumors has increased sub
stantially. Endocrine tumors of the small intestine 
increased from about 0.4 to 0.9 cases per 100,000 
population between 1975 and 200523>. Endocrine 
tumors of the small intestine are the second most 
common type, after endocrine tumors of the lung 
and bronchus23>. 

intestine were relatively rare, and only accounted 
for 4. 7% of all gastrointestinal endocrine tumors, 
after the rectum, stomach and duodenum. 

Endocrine tumors of the small intestine exhibit 
site-related differences, depending on their loca
tion in the duodenum and proximal jejunum, or 
the distal jejunum and ileum2>. Endocrine tumors 
of the distal jejunum and ileum have an inci
dence of 0.28-0.89 per 100,000 population per 
year. Jejunoileal lesions account for 23-28% of 
all gastrointestinal endocrine tumors, making 
this site the second commonest location for endo
crine tumors, after the appendix4,24>. However, in a 
Japanese report13>, endocrine tumors of the small 

Endocrine tumors secrete peptides and neu
roamines, which cause a distinct clinical syn
drome called carcinoid syndrome. However, many 
endocrine tumors remain clinically silent until 
late presentation with multiple symptoms8>. We 
detected an early-stage endocrine cell carcinoma 
and the patient underwent laparoscopy-assisted 
resection. 

CASE REPORT 

A 72-year-old Japanese woman, whose medi
cal history included a previous brain infarction, 
chronic hepatitis C and an appendectomy, present
ed with intermittent right lower abdominal pain of 
1-year duration. Her height was 145.7 cm, weight 
was 43.6 kg, blood pressure was 116/73 mmHg and 
pulse rate was regular at 72/min. She had no flush
ing, diarrhea or carcinoid heart disease. 
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Fig. 1. Abdominal computed tomography showing a cal
cified region inside the cecum and slight thickening of 
the wall of the appendix 

Fig. 2. The resected appendix was mildly congested 
(10 x 0.8 cm) 

for suspected appendicitis. 
Upon laparotomy, the peritoneal cavity was 

noted to be clean with minimal fluid. Since the 
appendix appeared mildly congested, we per
formed an appendectomy. The appendix was not 
adherent to other organs or the pelvic wall. It 
measured 10 x 0.8 cm at the widest diameter (Fig. 
2). Macroscopically, the mucosa of the appendix 
appeared nearly normal without inflammation. 

Histopathological examination of the appendix 
showed chronic inflammation, without evidence 
of acute infla mmation. There were ectopic endo
metrial glands and stroma in the muscularis (Fig. 
3A, 3B). Immunohistochemical staining showed 
that these stroma cells were positive for CDlO 
(Fig. 3C), consistent with endometrium. The fina l 
hitopathological diagnosis was endometriosis of 
the appendix. 

The patient had a good clinical course and was 
discharged from the hospital on postoperative day 
four. Her postoperative serum carbohydrate anti
gen 125 (CA125) level was within criteria, at 18.5 
IU/ml. Postoperatively, she had no fevers during 
her menses and residual pain. 
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Fig. 3. Histopathology of the appendix. There are ectopic 
endometrial glands and stroma in the muscularis. No 
significant acute inflammation is present (A: H&E, x40, 
B: H&E, x400). lmmunohistochemical staining showing 
that these stroma cells are positive for CDlO (C: x400). 
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Fig. 4. A: H&E staining of the tumor. The tumor was 
proliferated mainly in the submucosal layer (40x). 
B: H&E staining of the tumor. The growth pattern was 
insular and trabecular (200x). 
C: Immunohistochemical staining revealed positive 
reaction to chromogranin A (40x). 
D: Immunohistochemical staining revealed positive 
reaction to CD56 (40x). 

Jejunoileal endocrine tumors are multiple 
tumors in about 25-30% of casesl,9,17), In this 
case, we used pre-operative FDG-PET to reveal 
whether solitary or multiple tumors were pres
ent. Although FDG can be a powerful func
tional modality for oncological imaging, it does 
not accumulate in endocrine tumors, except in 
dedifferentiated tumors and in tumors with 
high proliferative activity10,18). We therefore 
examined the small intestine manually during 
surgery. The 18F - and 11C-labelled amine precur
sors, L-dihydroxyphenylalanine (L-DOPA) and 
5-hydroxy-L-tryptophan (5-HTP), might be useful 
agents for use in preoperative PET imaging18). 

The present case was diagnosed histopatho
logically as a "well-differentiated endocrine car
cinoma" by WHO classification16). TNM staging 
was T2NOMO Stage IIA and grading was Grade 
212). The overall 5-year survival rate for patients 
with jejunoileal endocrine tumors is approximate
ly 60%, and the 10-year survival rate is 43%1,17). 

Meta-analytical studies14,l9) have reported post
operative 5-year survival rates to be 70-90.3% 
in patients without metastases, while in patients 
with nodal metastases they were 60-7 5% and in 
those with liver metastases, 30-50%. The pres
ent case had a good prognosis, and the patient 
remained symptom-free with no signs of recur
rence or metastasis after 16 months without adju
vant therapy. 

The occurrence of carcinoid syndrome is often 
associated with tumors of the small intestine 
(28.6%; overall 8.4%)15), but most endocrine 
tumors are non-functioning and the symptoms are 
often non-specificB,l9). Preoperative diagnosis is 

difficult because the standard imaging techniques 
rarely identify the primary tumor, especially for 
smaller than 2 cm7,11). In this case, the tumor 
was detected in the terminal ileum by colonos
copy. Colonoscopy of the terminal ileum is impor
tant because most endocrine tumors of the small 
intestine are located in the distal ileum, near to 
the ileocecal valve2). Recently, advances in exami
nation techniques of the small intestine, includ
ing enteroscopy with the double-balloon method25) 

and capsule endoscopy3) are expected to facilitate 
detection of small tumors of the small intestine. 

Removal of the primary tumor and regional 
lymph nodes by wedge resection of the mesen
tery is the recommended surgical technique6). 

However, there is no consensus about the surgi
cal margin of the primary tumor and the extent 
of the lymph node dissection. A randomized trial 
showed that laparoscopic surgery was equal in 
morbidity, mortality and 3-year disease-free sur
vival and required fewer analgesics and a short
er hospital stay compared with open surgery for 
colon cancer20,21). Though there is no report of 
laparoscopic surgery for endocrine carcinomas of 
the small intestine, we performed laparoscopy
assisted resection with lymph node dissection 
for the purposes of radicality and a less invasive 
surgical procedure. Though complications arose 
in the present case, we consider that laparoscopy
assisted surgery can be useful in patients with 
small tumors of the small intestine, as in the case 
presented here. 
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