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Acute appendicitis with a neuroendocrine tumor G1 (carcinoid):
pitfalls of conservative treatment
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Abstract A man in his early thirties presented to our clinic

with right lower abdominal pain. Computed tomography

(CT) and ultrasonography (US) revealed a swollen

appendix and an appendicolith. Abscess formation was not

observed but ongoing appendiceal rupture was not ruled

out. Three months after successful conservative therapy,

the lumen of the apical portion was kept dilated and

laparoscopic interval appendectomy was performed. No

tumorous findings were observed macroscopically. How-

ever, histology revealed many tiny nests infiltrating the

submucosa, muscular layer, and subserosa at the root of the

appendix. An appendiceal neuroendocrine tumor G1 (NET

G1; carcinoid) was diagnosed immunohistologically. Nei-

ther CT nor US visualized the tumor because of its non-

tumor-forming but infiltrative growth. In conclusion, after

successful conservative treatment, interval appendectomy

should be considered to uncover a possible appendiceal

NET G1 (carcinoid), particularly when dilatation of the

distal lumen is kept under observation.
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Introduction

Appendectomy is widely accepted as the first-line treat-

ment for acute appendicitis in the absence of abscess for-

mation and peritonitis [1]. However, controversy remains

over the therapeutic options after conservative treatment

[2–8]. Here, we describe a case of a neuroendocrine tumor

G1 (NET G1; carcinoid) that was found by performing

interval appendectomy after successful conservative

treatment.

Case report

A man in his early thirties visited the Yokohama Clinic at

Kanagawa Dental University (Yokohama, Japan) three -

months before surgery with right lower abdominal pain of

previous day onset. His family and medical history were

not contributory. On physical examination, his body tem-

perature was 37.1 �C, blood pressure was 114 mmHg

systolic and 66 mmHg diastolic, and pulse rate was

98 beats/min. His abdomen was flat and soft, but there was

tenderness at the right lower quadrant.

He showed no symptoms of skin flushing, erythema,

bronchospasm, diarrhea, or right-sided valvular heart

disease.

Laboratory results revealed leukocytosis at 14,990/lL,
with a neutrophil proportion of 80.6 % (normal range
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42.0–74.0 %), and an elevated C-reactive protein level of

5.93 mg/dL (normal range 0.00–0.30 mg/dL). Contrast-

enhanced computed tomography (CT) revealed a retrocecal

appendix with a thickened wall, an appendicolith, periap-

pendiceal fluid collection, and fatty tissue enhancement in

the ileocecal region. Abscess formation was not observed

but ongoing appendiceal rupture was not ruled out (Fig. 1).

Ampicillin sodium (3 g) and levofloxacin hydrate

(500 mg) were administered for 2 and 8 days, respectively.

He had no symptoms and no abnormal laboratory findings

after completion of the treatment.

One month later, the patient visited Hiratsuka Gas-

troenterological Hospital (Tokyo, Japan) and requested

laparoscopic appendectomy. Ultrasonography (US) showed

a swollen vermiform appendix maintaining the layered

structure of the wall and an appendicolith. The

appendicolith that was expelled from the lumen measured 8

mm in diameter (Fig. 2a). The lumen of the apical portion

was dilated (Fig. 2b). Interval appendectomy was per-

formed three months after conservative treatment. The

excised appendix measured 6 mm in width at the root,

while the apical portion was enlarged up to 13 mm in

diameter. An appendicolith was found outside the appendix

without any evidence of rupture (Fig. 3). No findings of

acute appendicitis were revealed histopathologically.

However, many tiny nests were seen infiltrating the sub-

mucosa, muscular layer, and subserosa at the root of the

appendix. The infiltrative area measured 11 mm in maxi-

mum diameter. The tiny nests consisted of uniform small

round cells with a small round hyperchromatic nucleus and

granular cytoplasm by hematoxylin and eosin (H&E)

staining (Fig. 4a, b). The granular cytoplasm showed pos-

itive for chromogranin A staining (Fig. 4c, d). The mitotic

count using MIB-1 antibody revealed \1 % and an

appendiceal NET G1 (carcinoid) was diagnosed immuno-

histologically [9]. The patient has been well for 30 months

Fig. 1 Contrast-enhanced computed tomography scan revealing

thickening of the appendiceal wall and an appendicolith measuring

8 mm in diameter. Abscess formation is not observed but ongoing

appendiceal rupture is not ruled out

Fig. 2 a Ultrasonogram revealing a swollen vermiform appendix

measuring 13 mm in width behind the cecum and maintaining the

layer structure of the wall, as well as an appendicolith measuring

8 mm in diameter that was expelled from the lumen. There is no

obvious lump of the appendix between the appendicolith and the root

(arrow). b Ultrasonogram revealing a dilated lumen of the apical

portion (arrowhead) of the appendix. A small amount of fluid

collection is noted around the apical portion
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since discharge and has undergone periodic health exami-

nations at Hiratsuka Gastroenterological Hospital.

Discussion

In our case, acute appendicitis and an appendicolith were

treated successfully by conservative therapy. Three months

later, laparoscopic interval appendectomy was performed,

which revealed a NET G1 (carcinoid).

The patient had no carcinoid syndrome (skin flushing,

erythema, bronchospasm, diarrhea, or right-sided valvular

heart disease). The syndrome is rarely observed in NET G1

(carcinoid) of the appendix [10].

Appendicoliths are reported to be associated with severe

appendicitis [11–15]. However, in this case, appendiceal

rupture occurred insidiously without abscess formation and

Fig. 3 Macroscopic findings of the excised appendix which mea-

sured 5 cm in length and 6 mm in width at the root (lower right side),

while the apical portion (lower left side) was enlarged up to 13 mm in

diameter. The appendicolith, shown above the excised appendix, was

broken and fragmented during the surgical procedure

Fig. 4 a Histopathologic feature showing many tiny nests infiltrating

the submucosa, muscular layer, and subserosa (H&E staining,

magnification 920). b Histopathologic feature showing many tiny

nests consisting of uniform small round cells with a small round

hyperchromatic nucleus and granular cytoplasm (H&E staining,

magnification 9200). c Histopathologic feature showing the nests

testing positive for chromogranin A (chromogranin A staining,

magnification 920). d Loupe view of half of the excised appendix.

The right end is the cut-end of the appendix. The tumor shows non-

tumor-forming but infiltrative growth (chromogranin A staining)
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was repaired successfully by conservative treatment,

because an appendicolith was found outside the appendix

during surgery. On the other hand, pathology could not

demonstrate drilling sites of the excised appendix.

Although the patient has a risk of dissemination, he has

been well and neither CT nor US has revealed abnormal

findings for 30 months since discharge.

US revealed a swollen vermiform appendix maintaining

the layer structure of the wall three months after conser-

vative therapy. We sometimes see swollen appendix after

conservative therapy of acute appendicitis; however, an

appendiceal tumor is not suspected unless a hypoechoic

mass is revealed [16–18].

There are no reports of an appendiceal NET G1 (car-

cinoid) measuring B1.5 cm being identified on preopera-

tive CT [19]. On the other hand, hypoechoic masses

measuring 10 mm 9 10 mm visualized by US were diag-

nosed as NET G1 (carcinoid) histologically [16]. This

shows that US is more suitable for diagnosis of an

appendiceal tumor than CT. In our case, the appendiceal

NET G1 (carcinoid) was 11 mm in maximum diameter and

neither CT nor US visualized the tumor because of its

infiltrative growth, but US depicted persistent luminal

dilatation of the apical portion. When the tumor is located

in the body or root of the appendix, acute appendicitis is

liable to be complicated because of luminal obstruction

[20, 21]. An appendectomy is indicated whenever US

reveals persistent dilatation of the appendiceal lumen, even

if the patient shows clinical improvement [17]. In our case,

it is suspected that the NET G1 (carcinoid) induced acute

appendicitis. Fortunately, the risk of recurrent appendicitis

was avoided by interval appendectomy.

The incidence of an appendiceal NET G1 (carcinoid) has

been reported to be 0.3–1.1 % of appendectomy specimens;

76–78 % are\1 cm in diameter [10, 19, 21]. In a long-term

study of 150 unselected patients with appendiceal NET G1

(carcinoid), none of the 127 tumors measuring\2.0 cm in

diameter showed metastasis. Therefore, appendectomy is

considered to be adequate treatment for NET G1 (carcinoid)

measuring\1 cm [19]. Furthermore, in a study of 18 con-

servatively managed patients with acute appendicitis who

underwent interval appendectomy, an appendiceal NET G1

(carcinoid) was found in one patient [22].

In conclusion, after successful conservative treatment,

interval appendectomy should be considered to uncover

possible appendiceal NET G1 (carcinoid), particularly

when dilatation of the distal lumen is kept under

observation.
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