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Background = When goblet cell carcinoid (GCC) of the appendix is mentioned, so, too, is its rarity. Common,
however, is confusion regarding its classification and management. A lack of consensus regarding
nomenclature in addition to its infrequent occurrence has led to the absence of an agreed upon
approach for assessing GCCs, leading to discrepancies in terms of what constitutes an acceptable
surgical resection.

Summary A 57-year-old male presented to our emergency department with a two-week history of progressively
worsening right lower quadrant abdominal pain. Computed tomography (CT) of the abdomen and
pelvis was consistent with findings of acute appendicitis. The patient was taken for appendectomy,
which indicated gross evidence of a perforated, suppurative appendix. Initial pathology revealed
evidence of an underlying malignancy. Accordingly, following a workup including tumor markers
and colonoscopy, a secondary right hemicolectomy with lymphadenectomy and resection of the
abdominal wall was performed. Final surgical pathology revealed adenocarcinoma ex-goblet cell
carcinoid tumor, of the poorly differentiated adenocarcinoma type, with evidence of perineural and
lymphovascular invasion. Additionally, due to positive nodal status, the patient is receiving adjuvant
chemotherapy.

Conclusion  Given the rarity and incalculable malignant potential of GCCs, all cases should be reported to reach
a more comprehensive understanding of the group of neoplasms. Additionally, right hemicolectomy
with lymphadenectomy is recommended for all GCCs.
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Case Description

Neoplasia of the appendix is typically diagnosed inciden-
tally after an appendectomy by the pathologist in approx-
imately 1 percent of cases." GCCs are a distinct group of
appendiceal neoplasms that possess dual mucinous and
neuroendocrine features and comprise less than 5 per-
cent of all appendiceal tumors.> Of note, unlike carcinoid
tumors considered to be a low-grade malignancy, GCCs
reside on the opposite end of the malignancy spectrum
of neuroendocrine carcinomas.’ Regardless of histologic
subtype, however, most GCC cases present with lympho-
vascular, nodal, or extranodal involvement (e.g., peritoneal
metastases) at the time of presentation. Thus, although
rare, imaging consistent with acute appendicitis coupled
with atypical presenting signs and symptoms could suggest
an underlying appendiceal malignancy such as GCC. As
such, knowledge of atypical presentation and the surgical
management of the various subtypes of appendiceal carci-
nomas is vital to the surgeon—especially given the unpre-
dictability of potentially aggressive subtypes. Here, we
report a case of a patient presenting with abdominal pain
and imaging consistent with appendicitis which was ulti-
mately found to have stage III adenocarcinoma ex GCC
of the poorly differentiated type at the time of diagnosis.

A 57-year-old Caucasian male presented with a two-week
history of progressively worsening right lower quadrant
abdominal pain, nausea, and vomiting. He also endorsed
an associated fever, diarrhea, and anorexia. Computed
tomography of the abdomen and pelvis was remarkable
for a markedly dilated appendix, measuring up to 20 mm,
with wall thickening and surrounding inflammatory
changes, suggesting acute appendicitis (Figure 1).

Per the patient’s request, an open appendectomy was per-
formed. Upon entering the peritoneum, a copious amount
of purulent fluid was drained from a ruptured, retroce-
cal appendix and peri-appendiceal abscess. Preliminary
pathology suggested an underlying malignancy as well as
lymphovascular invasion and positive margins. Accord-
ingly, before a second operation, diagnostic workup was
conducted and included tumor markers (i.e., CEA and
CA 19-9) and a colonoscopy to evaluate for any synchro-
nous or metachronous neoplasms was conducted. Except
for removing five polyps on colonoscopy, the workup was
unrevealing of any other abnormalities.

The patient subsequently underwent a right hemicolecto-
my with a primary side-to-side anastomosis, lymphadenec-
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Figure 1. CT of the abdomen and pelvis with contrast, coronal view. Dilated
appendix with significant wall thickening and inflammatory changes
(arrow).

tomy, and abdominal wall resection. The abdomen was
thoroughly explored and did not reveal any metastases in
the peritoneum or elsewhere. The incision from the prior
appendectomy was excised using an elliptical excision as a
precautionary measure. The lateral abdominal wall, which
was directly adjacent to and in contact with the previously
removed appendiceal tumor, was resected.

Final surgical pathology of the appendix revealed a 6 cm
adenocarcinoma ex GCC with focal areas of necrosis and a
0.2 cm appendiceal diverticulum (Figure 2).

Histopathology revealed a mixed goblet cell carcinoid-ade-
nocarcinoma (Figure 3), also known as adenocarcinoma ex
GCC, consistent with Tang’s group C classification, which
is characterized by a poorly differentiated component.’

Furthermore, the specimen from the right hemicolectomy
was with negative margins, while 6 out of 18 of the region-
al lymph nodes were positive for tumor invasion. Extran-
odal extension of the tumor was also noted as the right lat-
eral abdominal biopsy was positive for scant tumor on the
visceral peritoneum. Perineural invasion was also present.
The prior incision site was negative for any malignancy.
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Per the American Joint Committee on Cancer, the tumor
presented as a clinical stage IIIC (cT4, cN2, cM0) and
pathological stage IIIC (pT4a, pN2, cM0, G3). Due to
positive nodal and extranodal involvement, the patient
was a candidate for adjuvant chemotherapy. In addition
to regular imaging and trending of tumor markers, he will
also have a follow-up colonoscopy within one year to eval-
uate for any synchronous lesions or recurrence. Due to the
aggressive and unpredictable nature of this tumor, he will
require lifelong surveillance.

Discussion

GCCs are a rare biphasic group of neuroendocrine car-
cinomas that demonstrate mucinous and neuroendocrine
properties.” GCCs are known for their aggressive propen-
sity, with most patients presenting with metastases at the
time of diagnosis. They are also known to have a worse

prognosis than the classic carcinoid counterparts and for
Figure 2. Gross specimen: ruptured appendix. Diffusely dilated, disrupted their distincti tt £ metastasis in that. th d
appendix with attached mesoappendix and patches of fibrinopurulent €Ir distine 1'VC pattern oI metastasis in a‘ » they sprea
exudate and focal areas of necrosis. over the peritoneal surface and metastasize to lymph
nodes.>*

Goblet Cells

Goblet Cells

Signet Ring Cells

Figure 3. Histologic features of adenocarcinoma ex-goblet cell carcinoid, poorly differentiated. A) Low-power; B) High-power appearance of the
carcinoid component; C & D) The neuroendocrine and mucinous components are visualized with signet ring cells and clusters of goblet cells; E) Tumor
invasion in the appendiceal serosa; F) Lymphovascular system is also evident.
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While previously believed to be an extension of colorec-
tal carcinoma, advances in histologic analyses and genetic
profiling have classified appendiceal carcinomas as a dis-
tinct entity from colorectal adenocarcinomas as well as
from the classic carcinoid tumor of the appendix.” How-
ever, confusion regarding the nomenclature of appendiceal
goblet cell carcinoids still exists.* For instance, while Tang
et al.’> coined “adenocarcinoma ex-goblet cell carcinoid,”
Taggart et al.® coined “mixed goblet cell carcinoid-adeno-
carcinoma.” Nevertheless, Tang et al. classified GCCs into
three groups based on histological findings: typical GCCs
(group A); adenocarcinoma ex-goblet cell carcinoid, signet
ring cell type (group B); and adenocarcinoma ex-goblet
cell carcinoid, poorly differentiated carcinoma type (group
C), which represents the worst prognosis of the groups.’
Consistent with the published literature, our patient with
a Tang’s group C GCC tumor presented with nodal and
extranodal involvement at the time of diagnosis, support-
ing the aggressive nature of GCCs.

Similar to its infrequent occurrence, preoperative diagno-
sis of GCCs is infrequent due to its mundane yet decep-
tive presenting symptoms, which are consistent with those
of appendicitis. As a result, GCCs are typically identified
post-appendectomy upon histological examination by the
pathologist and require a second operation.’

Presently, primary appendiceal adenocarcinomas are man-
aged with right hemicolectomy and lymphadenectomy,
whereas the surgical management of typical carcinoid
tumors is dictated by their size, grade, location, and inva-
sion. Generally, in the absence of mesoappendiceal inva-
sion, high grade, or location at the base of the appendix,
carcinoids less than 1 cm in size can potentially be treated
with an appendectomy, while carcinoids greater than 2 cm
warrant right hemicolectomy.

The proper surgical management of GCCs remains the
subject of debate. However, the North American Neuro-
endocrine Tumor Society (NANETS)' and the European
Neuroendocrine Tumor Society (ENETS)" guidelines cur-
rently recommend a right hemicolectomy as the appropri-
ate surgical management for all GCCs, regardless of their
histological type. Nevertheless, patients with increased
perioperative morbidity who confer an unacceptable sur-
gical risk, and patients who present with metastatic disease
may not benefit from a right hemicolectomy and may be
better suited for treatment with systemic chemotherapy.>'*
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Tang et al. also recommended chemotherapy for both per-
forated GCCs and stage I1I and IV GCCs.> Additionally,
for women with GCCs, prophylactic bilateral oophorecto-
my is also frequently recommended."

The National Comprehensive Cancer Network (NCCN)
recommends appendiceal neoplasms be treated with sys-
temic chemotherapy following their guidelines for colon
cancer." Based on consensus opinion, chemotherapy reg-
imens for GCCs also mirror that of colorectal adenocarci-
noma. Chemotherapy regimens most commonly recom-
mended include FOLFOX (5-FU, leucovorin, oxaliplatin)
and FOLFIRI (5-FU, folic acid, irinotecan).>'? Further-
more, a subset of patients with node-negative GCC or
those with peritoneal carcinomatosis, may be candidates
for cytoreductive surgery with hyperthermic intraperito-

neal chemoperfusion (CRS-HIPEC).">!¢

In summary, our case highlights the significance of exam-
ining the various presentations of the rare adenocarcinoma
ex-goblet cell carcinoid tumor. Our patient’s initial presen-
tation of a ruptured appendix was quite atypical due to the
gradual onset of abdominal symptoms and his presenting
age, which was consistent with the mean presenting age of
GCC reported in the literature of 52 years.’ The informa-
tion we reported in this case should alert physicians to the
possibility of a diagnosis beyond appendicitis, even in the
face of appendicitis-like symptoms in older patients with
atypical presentations.

Conclusion

This case highlights a rare occurrence of poorly differenti-
ated adenocarcinoma ex-goblet cell carcinoid following a
common presentation of complicated appendicitis. Cur-
rent recommendations suggest a right hemicolectomy with
lymphadenectomy for all goblet cell carcinoids, regardless
of the size of the primary tumor, depth of invasion, or his-
tological grade. For tumors with nodal involvement,
adjuvant chemotherapy is recommended.

Lessons Learned

Unlike carcinoid tumors of the appendix, which are con-
sidered a low-grade malignancy, goblet cell carcinoids are
aggressive neoplasms that necessitate right hemicolectomy
with lymphadenectomy followed by systemic chemothera-
py stage III and IV disease.

ACS Case Reviews. 2020;3(2):26-30



ACS Case Reviews in Surgery

Shaikh S; Patel M; Rosenthal AA

References

1.

10.

Lietzén, Elina et al. “Appendiceal neoplasm risk associat-
ed with complicated acute appendicitis-a population based
study.” International journal of colorectal disease vol. 34,1
(2019): 39-46. doi:10.1007/s00384-018-3156-x

Reid, Michelle D et al. “Adenocarcinoma ex-goblet cell
carcinoid (appendiceal-type crypt cell adenocarcinoma)
is a morphologically distinct entity with highly aggressive
behavior and frequent association with peritoneal/intra-ab-
dominal dissemination: an analysis of 77 cases.” Modern
pathology : an official journal of the United States and Cana-
dian Academy of Pathology, Inc vol. 29,10 (2016): 1243-53.
doi:10.1038/modpathol.2016.105

Rossi, Roberta Elisa et al. “Goblet cell appendice-
al tumors--management dilemmas and long-term out-
comes.”  Surgical oncology vol. 24,1 (2015): 47-53.
doi:10.1016/j.suronc.2015.01.001

Wang, Hanlin L, and Deepti Dhall. “Goblet or sig-
net ring cells: that is the question.” Advances in ana-
tomic pathology vol. 16,4 (2009): 247-54. doi:10.1097/
PAP.0b013e3181a9d49a

Tang, Laura H et al. “Pathologic classification and clin-
ical behavior of the spectrum of goblet cell carcinoid
tumors of the appendix.” The American journal of surgi-
cal pathology vol. 32,10 (2008): 1429-43. doi:10.1097/
PAS.0b013e31817f1816

Madani, Ariana et al. “Perforation in appendiceal well-dif-
ferentiated carcinoid and goblet cell tumors: impact on
prognosis? A systematic review.” Annals of surgical oncolo-
gy vol. 22,3 (2015): 959-65. doi:10.1245/s10434-014-
4023-9

Jesinghaus, Moritz et al. “Appendiceal goblet cell carcinoids
and adenocarcinomas ex-goblet cell carcinoid are genetical-
ly distinct from primary colorectal-type adenocarcinoma of
the appendix.” Modern pathology : an official journal of the
United States and Canadian Academy of Pathology, Inc vol.
31,5 (2018): 829-839. doi:10.1038/modpathol.2017.184
Taggart, Melissa W et al. “Goblet cell carcinoid tumor,
mixed goblet cell carcinoid-adenocarcinoma, and adeno-
carcinoma of the appendix: comparison of clinicopatho-
logic features and prognosis.” Archives of pathology & lab-
oratory medicine vol. 139,6 (2015): 782-90. doi:10.5858/
arpa.2013-0047-OA

Lee, K S etal. “Goblet cell carcinoid neoplasm of the appen-
dix: clinical and CT features.” European journal of radiolo-
gy vol. 82,1 (2013): 85-9. doi:10.1016/j.ejrad.2012.05.038
Boudreaux, ] Philip et al. “The NANETS consensus guide-
line for the diagnosis and management of neuroendocrine
tumors: well-differentiated neuroendocrine tumors of the
Jejunum, Ileum, Appendix, and Cecum.” Pancreas vol. 39,6

(2010): 753-66. doi:10.1097/MPA.0b013e3181ebb2a5

American College of Surgeons

-30-

11.

12.

13.

14.

15.

16.

Pape, Ulrich-Frank et al. “ENETS Consensus Guidelines
for the management of patients with neuroendocrine neo-
plasms from the jejuno-ileum and the appendix includ-
ing goblet cell carcinomas.” Neuroendocrinology vol. 95,2
(2012): 135-56. d0i:10.1159/000335629

Clift, Ashley K et al. “Goblet cell carcinomas of the appen-
dix: rare but aggressive neoplasms with challenging man-
agement.” Endocrine connections vol. 7,2 (2018): 268-277.
doi:10.1530/EC-17-0311

Shenoy, Santosh. “Goblet cell carcinoids of the appen-
dix: Tumor biology, mutations and management strat-
egies.” World journal of gastrointestinal surgery vol. 8,10
(2016): 660-669. doi:10.4240/wjgs.v8.i110.660

National Comprehensive Cancer Network, 2018, Colon
Cancer,
colon.pdf.
McConnell, Yarrow ] et al. “Cytoreductive surgery with

www.nccn.org/ professionals/physician_gls/pdf/

hyperthermic intraperitoneal chemotherapy: an emerging
treatment option for advanced goblet cell tumors of the
appendix.” Annals of surgical oncology vol. 21,6 (2014):
1975-82. doi:10.1245/s10434-013-3469-5

Radomski, Michal et al. “Curative Surgical Resection as
a Component of Multimodality Therapy for Peritoneal
Metastases from Goblet Cell Carcinoids.” Annals of surgi-
cal oncology vol. 23,13 (2016): 4338-4343. doi:10.1245/
s10434-016-5412-z

ACS Case Reviews. 2020;3(2):26-30





