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Abstract
Goblet cell adenocarcinoma is a rare malignant tumor often found incidentally during treatment of acute appendicitis. Occasionally, it is misdiagnosed or 
accompanied by perforated appendicitis with periappendiceal abscess. Here we present two surgical patient cases of perforation with intra-abdominal abscess of 
appendiceal goblet cell adenocarcinoma, mimicking perforated acute appendicitis.

Case 1: A 40-year-old South Korean male patient was admitted with a presentation of fever (38.2°C), abdominal pain, right lower quadrant tenderness and rebound 
tenderness at right quadrant area. Abdominal pelvic computed tomography scan revealed acute appendicitis with perforation and multifocal periappendiceal 
abscess. A surgical resection was performed after 1 week of antibiotics treatment. Intraoperative finding showed a significant size of intraabdominal abscess 
pocket to the right side of the cecum. The final pathological analysis confirmed a diagnosis of goblet cell adenocarcinoma, grade 2 involving circumferential entire 
appendix. The patient had a right hemicolectomy and adjuvant chemotherapy after one month.

Case 2: A 61-year-old South Korean male patient was admitted with a presentation of abdominal pain and fever (38.1°C). Abdominal pelvic CT scan revealed a 
5.8 cm diameter abscess abutting ascending colon medical wall and ruled out perforated appendicitis with periappendiceal abscess. After percutaneous catheter 
drainage and 1 week of antibiotics treatment, surgery was performed. The final pathological analysis confirmed goblet cell adenocarcinoma diagnosis. The patient 
underwent a right hemicolectomy and adjuvant chemotherapy after one month.
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Introduction
Goblet cell adenocarcinoma (formerly referred as goblet cell 

carcinoid) is rare and unique neoplasm that occurs almost exclusively 
in the appendix [1]. It is a rare tumor accounting for 5% of all primary 
appendiceal neoplasm [2]. The age adjusted annual incidence of 
appendiceal malignant neoplasm is 0.12 cases per million people 
[3]. Appendiceal carcinoma is discovered incidentally during 
surgery in acute appendicitis and accounts for 1% of appendectomy 
cases [4]. Goblet cell adenocarcinoma contains features of both 
neuroendocrine neoplasm and glandular adenocarcinoma. There 
is much debate about the proper classification and grading of these 
neoplasms and whether they should be considered as neuroendocrine 
tumors or as adenocarcinomas. According to the staging system of 
the American Joint Committee on Cancer (AJCC), goblet cell tumor 

is staged according to the criteria of appendiceal adenocarcinomas, 
not neuroendocrine tumors because it exhibits a behavior close to 
adenocarcinomas [5]. The symptoms of goblet cell tumor are diverse, 
and acute or chronic abdominal pain, symptoms suggestive of acute 
appendicitis (fever, nausea, vomiting, tenderness) and abdominal 
mass may be discovered incidentally [6]. The present`s two cases 
report is surgical cases of perforation with intra-abdominal abscess of 
appendiceal goblet cell adenocarcinoma mimicking perforated acute 
appendicitis.

Case Presentation
Case 1

A 40-year-old South Korean male patient was admitted with 
a presentation of abdominal pain and fever. The patient had no 
specific medical history and surgical history. He had a fever of 
38.2°C, abdominal pain with right lower quadrant tenderness and 
rebound tenderness at right quadrant area. Patient’s vital signs were 
130/80 mmHg of blood pressure and 72 bpm of heart rate. Patient’s 
both bowel function and defecation were normal. White blood cell 
and hemoglobin counts were of 20,310 cells/mm3 and 12.7 g/dL, 
respectively. The hs-C Reactive Protein (CRP) was 30.49 (0-0.5) mg/
dL and Erythrocyte Sedimentation Rate (ESR) was 120 (0-22) mm/
hr. Other selected laboratory results did not report specific findings. 
Abdominal pelvic Computed Tomography (CT) scan revealed acute 
appendicitis with perforation and with multifocal periappendiceal 
abscess (Figure 1). A surgical resection was performed after 1 week of 
antibiotics treatment. Intraoperative finding showed a significant size 
of intraabdominal abscess pocket to the right side of the cecum. The 
appendix was perforated and had adhesion to abscess pocket. Surgery 
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was performed cecal wedge resection and abscess drainage. Patient 
recovered from the surgery and was discharged on postoperative 8th 
day. Histologically, the specimen was cytokeratin 20 (+), CDX-2 (+), 
synaptophysin (+), mucicarmine (+), cytokeratin 7 (-), chromogranin-A 
(-), Ki-67 (about 5%) in immunohistochemical staining (Figure 2). 
The final pathological analysis confirmed the diagnosis of goblet cell 
adenocarcinoma, grade 2 involving circumferential entire appendix. 
The additional report showed that there was tumor invasion of 

presentation of abdominal pain with right lower quadrant tenderness 
and fever. The patient had no medical history and surgical history. He 
had a fever (38.5°C), abdominal pain with tenderness, and rebound 
tenderness at right quadrant area. Abdominal pelvic CT scan revealed 
that a 5.8 cm size abscess abutting thickened medial wall of ascending 
colon, with extensive fat infiltration and perineal thickening and ruled 
out perforated appendicitis with periappendiceal abscess (Figure 
3). After percutaneous catheter drainage and 1 week of antibiotics 
treatment, surgery was performed. Laparoscopic appendectomy was 
performed. Patient recovered from the surgery and was discharged 
on postoperative 4th day. Histologically, the specimen was CD56 (+), 
synaptophysin (+), chromogranin-A (+) in immunohistochemical 
staining. The final pathological analysis confirmed goblet cell 
adenocarcinoma diagnosis. Patient underwent right hemicolectomy 
after one month later. The final pathology showed that the tumor 
involves to pericolic fat tissue, serosa and muscular layer of cecum and 
collection of mucinous material in the pericolic fat tissue. Resection 

Figure 1: Abdominal pelvic CT scan - r/o acute appendicitis with perforation 
with multifocal periappendiceal abcess, (A) Saggital view (B) Coronal view 
(C) Remnant enhancing soft tissue lesions after surgery.

Figure 2: Histopathologic features of goblet cell adenocarcinoma. The tumor 
involves the entire wall of appendix circumferentially without stromal reaction 
(a). The goblet-like mucinous tumor cell clusters infiltrate the muscular layer 
(b). Extracellular mucin pool is observed (c). In high power view, the tumor 
cells show mild nuclear atypia and abundant intracellular mucin (d). The tu-
mor cells are immunoreactive for synaptophysin (e). and cytokeratin 20 (f). 
Compatible with goblet cell adenocarcinoma.

mesoappendix and cecum, lymphovascular invasion (+), perineural 
invasion (+) and involvement resection margin. Patient underwent 
a right hemicolectomy and adjuvant chemotherapy one month later.

Case 2
A 61-year-old South Korean male patient was admitted with a 

Figure 3: Abdominal pelvic CT scan - A 5.8 cm sized abscess abutting edem-
atously thickened ascending colon medical wall with extensive fat infiltration 
and peritoneal thickening. (A & B) Sagittal view, (C) Coronal view, (D) after 
percutaneous catheter drainage, markedly decreased size of periappediceal 
abscess.

margin is free from carcinoma. Lymph node metastasis was not found 
in all 19 regional lymph nodes (pN0). Lymphovascular invasion was 
not identified.

Discussion
Goblet cell carcinoids are extremely rare, account for less than 

5% of primary appendiceal tumors. The tumor may behave like an 
adenocarcinoma with a more or less pronounced phenotype of goblet 
cells or neuroendocrine tumors [7]. Goblet cell carcinoid or goblet 
cell adenocarcinoma is a unique type of mixed endocrine-exocrine 
neoplasm that is almost exclusively seen in the appendix. It is found 
in 0.3% to 0.9% of appendectomies, accounting for 35% to 58% of all 
appendiceal neoplasms and 0.1% to 14% of all malignant neoplasms 
of the appendix [3]. Two-thirds of the goblet cell adenocarcinoma 
diagnosis is incidental, often found from an appendectomy for acute 
appendicitis, which represents 50% to 60% of the initial presentation 
in patients. Of 10% to 20% of goblet cell adenocarcinoma patients 
present peritonitis resulting from perforation [8].

Between 2% to 6% of acute appendicitis patients present 
appendiceal mass, often described as inflammatory phlegmon 
or abscess [9]. These lesions are detected in 0.9% to 1.4% of the 
appendectomies performed to treat acute appendicitis [10]. Although 
rare, appendiceal tumors represent about 1% of malignancies of 
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the large intestines. Acute appendicitis is the initial presentation of 
primary neoplasms of the appendix in more than 50% of the cases, 
causing an unpleasant surprise to both the doctor and the patient 
[11]. The incidence of histopathological appendiceal tumor after 
appendectomy ranged from 0.3% to 3.2%. However, in patients 
presenting with appendiceal inflammatory mass, the rate of neoplasm 
was much higher, 10% to 29% [12]. Surgeons must consider the 
possibility of hidden appendiceal tumor when they decide treatment 
options for perforated appendicitis in case of expecting delayed 
appendectomy.

The prognosis of goblet cell adenocarcinoma in appendix is 
generally known as poorer than appendiceal neuroendocrine tumor as 
and better than the appendiceal invasive adenocarcinoma. The 5-year 
overall survival for goblet cell adenocarcinoma was 76% according to 
the SEER data between 1973 and 2001 [3]. The prognosis of goblet 
cell adenocarcinoma with presentation of perforated appendicitis has 
been diverse according to the study of 20 cases reviewed by Kubo K. 
This study showed that the prognosis of goblet cell adenocarcinoma 
was associated with the pathologic stage rather than perforation itself 
[13]. Perforated appendix in appendiceal adenocarcinoma is not 
the factor of a higher recurrence risk; Metastasis in the lymph node 
significantly increases the risk for recurrence [14]. This is a distinct 
feature of appendiceal cancer from other colon cancers. We suggest 
that some cases of perforated appendix in goblet cell adenocarcinoma 
could be the result of obstruction of orifice in appendix, unlike the 
perforation of colon adenocarcinoma followed by the extension of 
tumor growth. As a result, the feature of perforated appendicitis in 
goblet cell adenocarcinoma could not be the factor for poor prognosis.

There is still no general agreement about the surgical indication 
and extent of surgical resection in goblet cell adenocarcinoma. Right 
hemicolectomy with lymphatic dissection, rather than appendectomy, 
is the first treatment of choice due to some characteristics of 
adenocarcinoma shown in goblet cell adenocarcinoma. The staging 
of goblet cell adenocarcinoma is suggested by the Union Contre le 
Cancer/American Joint Committee on Cancer (UICC/AJCC) as same 
of appendiceal adenocarcinoma [4]. Also, there is a Histopathological 
(Tang) classification of goblet cell adenocarcinoma which classifies 
GCC as typical GCC (class A), adenocarcinoma ex-GCC, signet cell 
type (class B) and adenocarcinoma ex-GCC, poorly differentiated 
carcinoma type (class C). Based on TNM staging UICC/AJCC 8th 
edition, both patients in presented cases are in stage IIC (T4bN0) due 
to invasion to cecum. The first case patient had adjuvant FOLFOX 
regimen chemotherapy and had no recurrence for 24 months of 
follow-up. The second case patient lost to follow-up after surgery.

Conclusion
Goblet cell adenocarcinoma is rare, but has distinguishing 

features of other appendiceal tumors. Goblet cell adenocarcinoma 
is intermediate in its aggressiveness between neuroendocrine tumor 
and adenocarcinoma, but far advanced disease could be found in 
goblet cell adenocarcinoma. It could also be hidden in perforated 
appendicitis and mimicking abscess lesion. It is recommended that 
surgeons should always consider possibility of appendiceal tumors 
when performing appendectomy or cecal wedge resection for any 
appendicitis.
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