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Artic{e history: BACKGROUND: Large cell neuroendocrine carcinoma of the colon is rare, and its prognosis is very poor
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CASE REPORT: We report a 62-year-old man who presented for neurologic signs and symptoms followed
by constipation. He was diagnosed with large cell neuroendocrine carcinoma of the colon with brain
Keywords: ) . metastasis. Patient was treated with right hemi colectomy due to obstructive gastro-intestinal symptoms,
Large cell neuroendocrine carcinoma foll d by ch th (cisplati d et ide)
Colon cancer ollowed by chemotherapy (cisplatin and etoposide).
Brain metastasis DISCUSSION: Because of its rarity, effective treatment of large cell neuroendocrine carcinoma of the colon
Neuroendocrine tumor has not been established. If local large cell neuroendocrine carcinoma is completely resected, the prog-
nosis can be largely influenced, and patients can benefit from a 5-year survival rate of 61% compared to
0% in patients without curative surgery. However, most patients are metastatic and not candidates for
curative resection. The efficacy of systemic chemotherapy is highest in patients with poorly differentiated
neuroendocrine tumors with a combination of cisplatin and etoposide.
CONCLUSION: Patient with metastatic large cell neuroendocrine tumor have very poor prognosis with a
1 year survival rate of 10% without curative surgery. Increasing awareness of these types of cancer and
their prognosis, may allow better comprehension of the importance of screening to allow early diagnosis
and better outcomes. In case of late presentation, palliative surgery is always a must in patients with
obstruction, bleeding or perforation.
© 2020 Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction University Hospital with neurologic manifestation and obstructive
gastrointestinal symptoms.
Neuroendocrine tumors can develop at many different sites of This case was reported in line with the SCARE criteria [3].

the body, but rarely can be found in the colon as a primary site [1,2].
The majority of neuroendocrine tumors in the colon are carcinoids

with a good prognosis, whereas large cell neuroendocrine carci- 2. Case presentation
noma is aggressive with a bad prognosis. Here we present a case
of large cell neuroendocrine carcinoma of the colon presenting to 62 y o male patient, heavy smoker (80 pack-year), allergic to

penicillin, known to have hypertension, coronary artery disease s/p
coronary artery bypass graft surgery (April 2011) and percutaneous
transluminal coronary angioplasty (March 2015), admitted to the
hospital for left sided numbness involving left side of the head, left
* Corresponding authors at: Department of Hematology — Oncology, Lebanese arm and left leg. Patient reported one-month history of right arm
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Fig. 2. Computed tomography CT scan of the chest abdomen and pelvis showing: (a) small adenopathies in the Barety’s space (the largest one measuring 13 mm), (b) multiple
adenopathies in the retroperitoneal space (the largest one measuring 3 cm in diameter), and (c) a 6 cm mass attached to the right colon proximal to the liver flexure.

parietal, frontal, occipital lobes and the cerebellum ranging in size
between 1 cm and 3.3 cm, compatible with metastasis (Fig. 1).

Computed tomography (CT) of the chest, abdomen and pelvis
with PO and IV contrast was performed and showed: small
adenopathies in the Barety’s space (the largest one measuring
13 mm), multiple adenopathies in the retroperitoneal space (the
largest one measuring 3 cm in diameter). A 6 cm mass attached to
the right colon proximal to the liver flexure (Fig. 2).

Laparotomy was performed and revealed a large obstructing
mass of the right colon proximal the liver flexure. Right hemicolec-
tomy with anastomosis was performed, and mesenteric tumor,
mesenteric lymph nodes and omentum were excised (Fig. 3).

The gross specimen inspection showed a colonic fragment mea-
suring 38 cm in length and 6 cm in maximal diameter, tumor
measuring 6 x 5 x 3 cm infiltrating the submucosa with focal ulcer-
ation of the adjacent mucosa. In addition, there were 13 mesenteric
lymph nodes ranging from 0.2 cm to 1.3 cm. The excised omen-
tum fragments were containing 2 nodules (0.5 cm and 1 cm). The
mesenteric tumor was measuring 5 x 5 x 2 cm.

On microscopic examination, results were consistent with a
poorly differentiated large cell neuroendocrine colonic carcinoma
grade 3 (WHO) measuring around 10 cm infiltrating the serosa, sub-

serosa, sub-mucosa and omentum, characterized with a polygonal
cells and moderately irregular nucleus arranged in strands (Fig. 4).
Immunohistochemical stains revealed strong positivity for synap-
tophysin, Ki 67 around 80%, and negative CD56. Mitotic index is
high (>20/20 hpf), with presence of vascular invasion and metas-
tasis to eight of thirteen lymph nodes with capsular rupture. This
tumor can be classified as stage 4 according to the TNM classifica-
tion.

The patient started chemotherapy (cisplatine + etoposide).
Unfortunately, only one cycle of chemotherapy was given, after-
which the patient deteriorated and passed away after two months
due to progression of the malignancy and brain metastasis.

3. Discussion

Neuroendocrine tumors are defined as epithelial neoplasms
with predominant neuroendocrine differentiation and may be
detected in most organs of the body. They have a wide spectrum of
clinical presentations and the current classifications rely on differ-
entiation, grade, and stage.

Differentiationis attributed to the extent to which the neoplastic
cells resemble their non-neoplastic equivalent [1,2].
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Fig. 3. Mass involving the right colon.

Well differentiated neoplasms have characteristic organoid
arrangements of the tumor cells which are usually uniform and
closely resemble to their non-neoplastic equivalent. Whereas
poorly differentiated neuroendocrine tumors have less resem-
blance to non-neoplastic neuroendocrine cells with a diffuse

International Journal of Surgery Case Reports 76 (2020) 421-424

nonuniform architecture. Histologic grade is determined by the
aggressiveness of the neoplasm with high-grade having a more
aggressive and less predictive course; poorly differentiated NETs
are considered high grade. Tumor stage refers to the extent of tumor
spread [4].

Neuroendocrine tumors can develop at many different sites of
the body, butrarely candevelop in the colon as a primary focus [1,2].
At this site, carcinoids represent the majority of neuroendocrine
tumors, and usually harbor a good prognosis, compared with large
cell neuroendocrine carcinomas which are rare and aggressive with
a bad prognosis [2,5]. Bernick et al. publish a study that showed
that 0.6% of patients with malignant colorectal tumors had neu-
roendocrine carcinoma and only 0.2% of those were large cell
neuroendocrine carcinomas [G]. There is paucity of paper reporting
large cell colonic neuroendocrine carcinomas (LCNEC) in literature
[7-12].

LCNEC is a neuroendocrine tumor that has features in com-
mon with neuroendocrine-differentiated tumors as well as specific
cytological features: large cell size, polygonal shape, low nuclear-
cytoplasm ratio, a mitotic index in excess of 10/10 per high power
field, occasionally prominent nucleoli, and necrosis [2,13]. These
features must be carefully examined and should not be overlooked,
because differencing LCNEC from adenocarcinoma is of paramount
importance, where patients can benefit from variable chemother-
apy regiment [10]. The tumors are argyrophilic and stain positive
for immunohistochemical panels including synaptophysin, chro-
mogranin, Ki 67, and negative CD56 and neuron specific enolase
[10]. Our case meets the criteria for the diagnosis of LCNEC. His
high Ki 67 expression (around 80%) reflects its extremely high

Fig. 4. Pathologic examination with H&E staining at high magnification showing cytological malignant features such as polygonal cells and moderately irregular nucleus

arranged in strands.
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mitotic ratio, extensive angio-invasiveness, and metastatic poten-
tials.

Clinical presentation of LCNEC is similar to other colonic car-
cinomas (anemia, abdominal pain, hematochezia, constipation,
tenesmus). However, higher stage of metastasis is typically present
at the presentation [10]. This makes the prognosis of most LCNEC
very poor; studies shows a 5-11 months median survival time, and
a 1 year survival rate of 10% [5].

In addition to these presentations, clinician should always be
aware of the unique features of neuroendocrine tumors, which
can presents as hypersecretion syndrome such as the paraneoplas-
tic or carcinoid syndrome [2]. Mass related complication such as
obstruction, bleeding and perforation should not be overlooked.
Interestingly, neurologic manifestations from brain metastasis,
have preceded the colonic manifestation (constipation and obstruc-
tion) in our patient.

Treatment option depends on the staging of the tumor; Local
non metastatic tumor can be treated with radical excision. Success-
ful surgery can yield up to 61% 5-years survival rate. However, this
is not the case of most of the neuroendocrine tumor of the colon. In
fact, most of these patients - including our patient — presents with
metastatic tumor that are not candidate for curative surgery. These
patients should be treated with cytoreductive therapy or systemic
chemotherapy [14]. The efficacy of systemic chemotherapy is high-
est in patients with poorly differentiated neuroendocrine tumors
with a combination of cisplatin and etoposide [15].

Patients with metastatic disease can benefit from surgical inter-
ventions only in the case to deal with complications of the tumor
such as obstruction, bleeding and perforation.

4. Conclusion

In conclusion, colonic large-cell neuroendocrine carcinomas are
rare and aggressive tumors. The most primary sites cecum or the
rectum, mainly present as metastatic disease, and have a poor prog-
nosis with median overall survival reported to be 10.4 months
(range of 0-263.7 months) [5]. While surgical resection is the
primary treatment modality, the benefit of chemo- or radiation
therapy, as used for conventional colorectal adenocarcinomas, has
not been established for colonic large cell neuroendocrine carci-
noma [2,6,15].
Declaration of Competing Interest

This article has no conflict of interest with any parties.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Ethical approval
The study type is exempt from ethical approval.
Consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy

Open Access

of the written consent is available for review by the Editor-in-Chief
of this journal on request.

Author contribution

Writing the paper: Ali ALLOUCH, Mohamad MOUSSA
Data collection: Ali DIRANY, Zahraa BAREK, Mohammad MAKKE
Supervision: Nizar BITAR

Registration of research studies
N/A.
Guarantor
Dr. Nizar BITAR.
Provenance and peer review
Not commissioned, externally peer-reviewed.

References

[1] J.S. Park, L. Kim, S. Jeong, et al., Synchronous large-cell neuroendocrine
carcinoma and adenocarcinoma of the colon, Gut Liver 4 (2010) 122-125.

[2] G.Kloppel, A. Perren, P.U. Heitz, The gastroenteropancreatic neuroendocrine
cell system and its tumors: the WHO classification, Ann. N. Y. Acad. Sci. 1014
(2004) 13-27.

[3] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, AJ. Fowler, D.P. Orgill, et al., The
SCARE 2018 statement: updating consensus Surgical CAse REport (SCARE)
guidelines, Int. J. Surg. 60 (December) (2018) 132-136.

[4] D.S. Klimstra, L.R. Modlin, D. Coppola, R.V. Lloyd, S. Suster, The pathologic
classification of neuroendocrine tumors: a review of nomenclature, grading,
and staging systems, Pancreas 39 (2010) 707-712.

[5] K. Yang, S.P. Yun, S. Kim, et al., Clinicopathological features and surgical
outcomes of neuroendocrine tumors of ampulla of Vater, BMC Gastroenterol.
17 (2017) 70.

[6] P.E.Bernick, D.S. Klimstra, W. Shi, et al., Neuroendocrine carcinomas of the
colon and rectum, Dis. Colon Rectum 47 (2004) 163-169.

[7] M.R. Pascarella, D. McCloskey, ]. Jenab-Wolcott, M. Vala, M. Rovito, J. McHugh,
Large cell neuroendocrine carcinoma of the colon: a rare and aggressive
tumor, J. Gastrointest. Oncol. 2 (4) (2011) 250-253, http://dx.doi.org/10.3978/
j.issn.2078-6891.2011.026.

[8] JJ. Kim, S.S. Park, T.G. Lee, H.C. Lee, S.J. Lee, Large cell neuroendocrine
carcinoma of the Colon With carcinomatosis peritonei, Ann. Coloproctol. 34
(4)(2018) 222-225.

[9] M.J. Thomas, G. Chand, S. Mohammed, 1653 large cell neuroendocrine
carcinoma of the colon, Am. J. Gastroenterol. 114 (2019) S923, http://dx.doi.
org/10.14309/01.ajg.0000596140.06597.7d.

[10] V. Minocha, S. Shuja, R. Ali, E. Eid, Large cell neuroendocrine carcinoma of the
rectum presenting with extensive metastatic disease, Case Rep. Oncol. Med.
2014 (2014), 386379.

[11] Y.N.Kim, H.S. Park, K.Y. Jang, W.S. Moon, D.G. Lee, H. Lee, M.R. Lee, K.R. Kim,
Concurrent large cell neuroendocrine carcinoma and adenocarcinoma of the
ascending colon: a case report, J. Korean Soc. Coloproctol. 27 (2011) 157-161.

[12] T.C. Krivak, J.W. McBroom, M.J. Sundborg, B. Crothers, M.F. Parker, Large cell
neuroendocrine cervical carcinoma: a report of two cases and review of the
literature, Gynecol. Oncol. 82 (2001) 187-191.

[13] R. Arnold, Endocrine tumours of the gastrointestinal tract. Introduction:
definition, historical aspects, classification, staging, prognosis and therapeutic
options, Best Pract. Res. Clin. Gastroenterol. 19 (2005) 491-505.

[14] U. Plockinger, B. Wiedenmann, Endocrine tumours of the gastrointestinal
tract: management of metastatic endocrine tumours, Best Pract. Res. Clin.
Gastroenterol. 19 (2005) 553-576.

[15] A.O. Vortmeyer, I.A. Lubensky, E.E. Furth, et al., Concordance of genetic
alterations in poorly differentiated colorectal neuroendocrine carcinomas and
associated adenocarcinomas, J. Natl. Cancer Inst. 89 (1997) 1448-1453.

This article is published Open Access at sciencedirect.com. It is distributed under the [JSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.

424


http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0030
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
dx.doi.org/10.3978/j.issn.2078-6891.2011.026
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0040
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
dx.doi.org/10.14309/01.ajg.0000596140.06597.7d
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30893-2/sbref0075
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Large cell neuroendocrine carcinoma of the colon with brain metastasis: A case report
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	Declaration of Competing Interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


