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Abstract

Background Signet ring cell carcinoma is a rare histological type among the various forms of colorectal cancers.
Even rare is when it coexisted with neuroendocrine components in one tumor. To date, there is little literature
reported case of colorectal cancer diagnosed as signet ring cell carcinoma with neuroendocrine components.

Case presentation This report presents a unique case manifested as obstructed defecation for more than one
month but with negative endoscopic biopsies. Laparoscopic abdominoperineal resection was performed. Based on
the postoperative pathology, the patient was finally diagnosed as signet ring cell carcinoma with neuroendocrine
differentiation among poorly differentiated adenocarcinoma.

Discussion and conclusions We highlight the rare coexistence of signet ring cell carcinoma and neuroendocrine
differentiation in this case. We also emphasize the special characteristic of intramural growth without penetrating the
mucosa in signet ring cell carcinoma, further to pose the pitfalls and share lessons during our diagnosis and treatment
process.
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Introduction

Colorectal cancer (CRC) is the third most prevalent
cancer and ranks as the second common cause of can-
cer-related death in the world [1]. Adenocarcinoma rep-
resents the most common histologic subtype of CRC [2].
The presence of adenocarcinoma mixed with other types
of CRC in one tumor is rare.
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Primary signet ring cell carcinoma (SRCC) is more
likely to be seen in the stomach, with the typical char-
acteristic of “signet rings” as the nucleus are pushed to
the cell periphery by a large amount of intracytoplasmic
mucin. Colorectal SRCC is a very rare type account-
ing for less than 1% of all CRC types and about 1.39%
of rectal cancers [3, 4]. It is almost always diagnosed at
an advanced stage and correlated with poor prognosis,
as compared with conventional adenocarcinoma [5, 6].
According to the World Health Organization (WHO)
classification, SRCC are defined as having more than 50%
signet ring cells [7]. However, tumors with less than 50%
signet ring cells are classified as having signet ring cell
components (SRCc). Both SRCC and SRCc are correlated
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with aggressive features, advanced stages and peritoneal
metastases [8].

Neuroendocrine differentiation (NED) has been
observed in several cancers of non-neuroendocrine
organs, including gastrointestinal cancers [9]. Studies
have suggested that the CRC containing more than 2%
but less than 25% neuroendocrine components should be
defined as CRC with NED [10]. NED has been regarded
as an independent prognostic marker in CRC of stage
IIT and IV, and was often found in poorly differentiated
colorectal cancer [11]. However, some other studies sug-
gested that NED had little influence on patients’ survival
[12-14]. The ability of NED to predict long term out-
comes in CRC is still controversial and needs to be fur-
ther discussed.

SRCC with NED has been reported in several malig-
nant tumors of the ampulla of Vater [15], stomach [16],
endocervix [17] and ovary [18]. To our knowledge, there
is little literature reported case of CRC diagnosed as
SRCC with NED. We aim to unmask the pitfalls and pro-
vide a reference in diagnosis and treatment of such case,
and further improve our understanding of biological
behaviors and clinicopathological features of these mixed
tumors.

Case presentation

A 69-year-old female patient presented to our hospital
in July 2023, complaining of having difficulty in defeca-
tion for more than one month. She had presented with
the sensation of rectal obstruction, passage of hard stools
and reduced stool frequency. She denied any history of
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drinking, smoking or other concomitant diseases. There
is no history of cancer or other related diseases.

Before her admission at our hospital, she was admitted
to local hospital and took a series of examinations. The
colonoscopy suggested a rectal stricture and obstruction
in the lower rectum (Fig. 1A, B). An endoscopic biopsy
was performed for the rectal mass, and the pathological
histology revealed intestinal mucosal atrophy with inter-
stitial hemorrhage. The second endoscopic biopsy again
revealed negative histopathology. In the enhanced CT
and MRI examination, the tumor presented as a circular
wall thickening that located in the lower rectum below
the level of the anterior peritoneal reflection (Fig. 2A,
B). There were no suspicious regional lymph nodes and
involved vessels in vicinity of tumor on the MRI report.

At our hospital, we did a digital rectal examination and
found that the tumor was about 2 ¢cm distance from the
anal edge, with no blood found on the finger pad. Rou-
tine blood tests showed that the patient had leukopenia
(white blood cell count 2.93x10° cells/L). The test of
tumor markers revealed increase in carcinoembryonic
antigen (CEA, 24.81ng/ml; normal value (n.v.), <5.00ng/
ml), squamous cell carcinoma (SCC, 2.51ng/ml; n.v,
<1.50 ng/ml), carbohydrate antigen (CA)-242 (17 IU/ml;
n.v.,, <10.0 IU/ml), and CA-724 (30.6 IU/ml; n.v., <6.00
IU/ml). Other laboratory examinations showed no sig-
nificant abnormalities. Thus, based on the patient’s chief
complaint, the physical examination, the results of labo-
ratory examinations, and the imaging reports, a clini-
cal diagnosis of rectal carcinoma was made. However, it
still remains challenging to make subsequent therapeutic
strategy in the absence of the histopathological diagnosis.

Fig.1 A, B. Endoscopic appearance of the patient before surgery. Colonoscopy showed that the intestinal lumen was apparently narrowed in the lower

rectum
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Fig.2 A, B. MRl examination of the patient. The tumor (arrow) presented as a circular wall thickening that is located in the lower rectum below the level
of the anterior peritoneal reflection

Considering that no tumor cells were found in the two
previous endoscopic biopsies, ultrasound-guided biopsy
of the mass was finally performed on the patient. The
pathological report concluded poorly differentiated AC
with partial cells signet ring changes.

We didn't apply neoadjuvant therapy to treat the
patient, given that her symptoms of intestinal obstruc-
tion showed no significant improvement following con-
servative treatment, with pronounced abdominal pain
and distention, and lack of flatus. The patient then under-
went laparoscopic abdominoperineal resection. Macro-
scopically, the tumor was 4.6*4.0*1.5 cm in size, and was
about 2 cm distance from the anal edge. Histopathologi-
cal examination confirmed that it was a signet ring cell
carcinoma with neuroendocrine differentiation among
poorly differentiated adenocarcinoma. Signet ring cells
occupies>60% of the whole tumor (Fig. 3A). The tumor
invaded subserosa, with a depth <5 mm to the serosa.
Signet ring cell components were identified in the met-
astatic lymph nodes (10/14) around the intestinal seg-
ment. No cancer cells were found in the cutting edge of
the specimen. The followed immunohistochemical stain-
ing showed MLH (+), MSH2 (+), MSH6 (+) and PMS2
(+), suggesting mismatch repair proficient (pMMR).
Ki-67 proliferation index was 80%. In addition, about
20% cells were positive for Syn and CgA, which indicated
that it owned a neuroendocrine component (Fig. 3B, C).
Both preoperative chest and abdominal CT scans, com-
bined with intraoperative laparoscopic exploration find-
ings, revealed no evidence of distant tumor metastasis.
Consequently, the patient was pathologically staged as
pT3sN,M, according to the AJCC/UICC TNM classifi-
cation system. The patient was discharged 10 days after
surgery, and received the first XELOX chemotherapy one
month later. Unfortunately, the patient was lost to follow-
up due to self-reported intolerance to chemotherapy,

resulting in discontinuation of further therapeutic inter-
ventions at our center.

Discussion and conclusion

The presence of signet ring cells in CRC has been
reported to associate with aggressive behavior [8]. A
number of studies have shown that colorectal patients
with any components signet ring cells, regardless of the
extent (<50% or>50%), shared similar clinicopathological
features, had poor prognosis, and should be given signifi-
cant attention [8, 19-21]. It was reported in a retrospec-
tive study (N=170) that 91.2% of patients with colorectal
SRCC were already in stage III and IV at diagnosis [22].
In a population-based study (N=1972), SRCC had a
worse 5-year survival of 19.5% in the rectum compared
with 58.5% for conventional AC [23].

Unlike the intraluminal mass in traditional AC, the
patient with SRCC in this case manifests as having a
prominent rectal wall thickening and an obvious lumen
stenosis. Unexpectedly, two endoscopic biopsies revealed
negative results, making it difficult to diagnose. Simi-
larly, in a case control study reported by Wen et al..,
most colorectal cancer cases (93.1%) in control group
(non-SRCC) were diagnosed through endoscopic biopsy;,
whereas 4 of SRCC patients (22.2%) ever received endo-
scopic biopsy failed to identify malignant cells [24]. Like-
wise, in a recently published case of colorectal SRCC, a
patient manifested as recurrent intestinal obstruction
underwent a colonoscopy during his first hospitalization,
the endoscopic images suggested ileocecal intraluminal
stricture while the endoscopic biopsies revealed negative
histopathology [25]. He was readmitted a month later
with worsening symptoms of intestinal obstruction, and
finally diagnosed with SRCC of the colon by postopera-
tive pathology. Also difficult in diagnosis and differential
diagnosis is colorectal lymphoma, which is an extremely
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Fig.3 A, B, C. Histopathology of surgical specimens. Postoperative histopathology showed SRCC with NED among poorly differentiated AC in the rec-
tum. HE staining showed SRCC (A). Immunohistochemistry staining showed CgA (B) and Syn (C) positive in partial (about 20%) tumor cells. Pictures were

magnified X200 on the left, and x400 on the right

rare disease. Most patients with colorectal lymphoma
have non-typical symptoms or negative biopsies [26].
Thus, as such tumor has a special feature of intramural
growth and is often difficult to differentiate from inflam-
matory processes [25, 27], comprehensive assessment of
diagnostic methods and timely surgical intervention are
necessary to avoid misdiagnosis or delaying treatment.
Some studies have shown that patients of CRC with
NED tended to have higher incidence of metastasis and

worse prognosis [28-31]. Though the biological mecha-
nisms remain unclarified. Song et al. compared the differ-
ence among colorectal adenocarcinoma, neuroendocrine
carcinoma (NEC), mixed adenoendocrine carcinoma
(MANEC), and adenocarcinoma with NED (ANED) [32].
He found that MANEC and ANED could be grouped
together by reason of their similar clinicopathological
characteristics and survival. The prognosis of ANED/
MANEC was the poorest, compared to AC and NEC. In
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terms of therapy, surgery was conducive to improve the
prognosis of the ANED/MANEC patients with stage IV,
while chemotherapy was advantageous for the prognosis
of the patients with stage III/IV [32]. Another previous
study had suggested that the neuroendocrine pheno-
type was correlated with increased chemosensitivity in
colorectal cell lines [33]. However, an effective and nor-
mative therapeutic strategy has not been established so
far to treat colorectal ANED [34]. Further explorations
are required in this area.

NED is not a rare event in poorly differentiated CRC
[9]. However, it is rare when it co-existed with signet ring
cell components. Previously, signet ring cells in gastric
carcinomas have been suggested to be of neuroendo-
crine origin, as a high proportion of these cells express
specific neuroendocrine markers, such as synaptophysin
and CgA [16, 35]. However, there is scant literature that
reported an association between NED and SRC in CRC,
which need further investigation. SRCC with NED has
been classified as goblet cell carcinoid (GCC) in some
case reports [36-38], which is a rare mixed endocrine-
exocrine neoplasm that usually arises in the appendix
[39]. GCC is categorized as a neuroendocrine tumor in
the WHO classification. However, compared to typical
neuroendocrine tumors, GCC exhibits more aggressive
biological behavior, and is more similar to adenocarcino-
mas [40].

In this case, we have reported a rare composite tumor
in CRC that combine signet ring cell and neuroendo-
crine components. It presented the special characteristic
of intramural tumor growth of SRCC. It gives us a lesson
that we need to adjust our diagnostic strategy timely to
avoid missed diagnosis and misdiagnosis when we meet
patients who present with obstructed defecation but with
negative endoscopy biopsy. Several limitations should
be acknowledged in this case report. Firstly, due to the
patient’s financial situation and personal preferences, we
were unable to utilize emerging immunohistochemical
markers for further analysis of the tumor or to perform
additional testing on the metastatic tissue at the time.
Secondly, the follow-up period for this case was short,
without capturing long-term outcomes, recurrence, or
late complications. Lastly, as a result of the rarity of this
type of tumor, there are no established evidence-based
guidelines for its management. Further investigations are
required to treat this type of tumor.

Abbreviations
CRC Colorectal cancer

SRCC Signet ring cell carcinoma
WHO World health organization
SRCc Signet ring cell components
NED Neuroendocrine differentiation
CEA Carcinoembryonic antigen
SCC Squamous cell carcinoma

CA Carbohydrate antigen

Page 5 of 6

pMMR Mismatch repair proficient
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MANEC  Mixed adenoendocrine carcinoma
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GCC Goblet cell carcinoid
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