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A rare case of colorectal metastasis found 8 years and
10 months after gastrectomy for advanced gastric
cancer: A case report and literature review
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Abstract. Colorectal metastasis from gastric cancer is rare
and may develop several years after gastric cancer surgery.
Therefore, colonoscopic findings provide useful diagnostic
information. The present report describes a case of gastric
cancer colon metastasis diagnosed 8 years and 10 months
after gastrectomy for advanced gastric cancer. A 64-year-old
male patient underwent gastrectomy in December 2010 and
received chemotherapy for 4 years and 10 months after the
surgery. Subsequently, the patient was diagnosed as having
colorectal cancer by computed tomography in February 2019.
Colonoscopy revealed linitis plastica-like colon stenosis;
however, biopsy pathology did not reveal any findings indi-
cating malignancy. Right hemicolectomy was performed,
and pathological examination revealed colon metastasis
from gastric cancer. The patient received chemotherapy but
died of peritoneal carcinomatosis 1 year and 8 months after
the colectomy. According to literature, colorectal metastasis
from gastric cancer is often attributed to hematogenous metas-
tasis and often exhibits characteristic macroscopic features.
Treatments, such as chemotherapy for gastric cancer and/or
colorectal resection, are considered effective for gastric cancer
colorectal metastasis.

Introduction

Colorectal metastases from gastric cancer rarely occur without
dissemination or direct infiltration and may be found several
years after gastrectomy (1-4). Metastasis patterns, diagnosis,
and treatment are being investigated from reported cases. In
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colon metastasis not originating from infiltration of gastric
cancer, endoscopic findings often reveal multiple polypoid or
linitis plastica-like lesions due to submucosal development (5).
There are case reports (2,4,6) of long-term survival following
surgical treatment and chemotherapy for recurrent lesions, and
it is highly possible that treatment will contribute to improving
the prognosis. We aimed to examine the characteristics of soli-
tary colorectal metastasis from gastric cancer by evaluating
our case and other reported cases to improve the medical treat-
ment of colorectal metastasis from gastric cancer.

Case report

Patient background, onset and course. A 64-year-old man
underwent distal gastrectomy for gastric cancer in December
2010. He had a history of hypertension (which was well
controlled with antihypertensive medication) and hyperlipid-
emia (total cholesterol was 150 mg/dl on antihyperlipidemic
medication). The pathological diagnosis was poorly differenti-
ated adenocarcinoma (Fig. S1), type 2, Se, ly +, v +, n +, T4a
N1 MO-stage I11a (according to the 7th edition UICC) (Fig. 1).
Postoperative adjuvant chemotherapy with tegafur/gimer-
acil/oteracil potassium (S-1) was administered in two courses.
Computed tomography (CT) in May 2011 revealed peritoneal
carcinomatosis; therefore, chemotherapy with docetaxel was
administered, given the recurrence. Subsequently, chemo-
therapy was changed to bi-weekly paclitaxel therapy, and
complete remission (CR) was achieved. Contrast-enhanced
CT scan taken in December 2014 showed no recurrent lesions,
and chemotherapy was discontinued at the patient's request.
Thereafter, he remained under outpatient observation for
stage I'V gastric cancer follow-up. After completion of chemo-
therapy in December 2014, tumor markers were measured once
every 3 months, CT and ultrasonography were performed once
every 6 months, and gastrofiberscopy was performed once a
year. In February 2019, the patient complained of discomfort
in the right abdomen, and a CT scan showed wall thickening
from the ascending colon to the transverse colon (Fig. 2). A
colonoscopy revealed stenosis and mucosal edema from the
hepatic flexure of the transverse colon to the ascending colon;
diverticula in the ascending colon was also detected. Biopsy
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pathology showed no malignant findings. Positron emission
tomography-CT examination (Fig. 3) showed accumulation
of fluorodeoxyglucose, and colorectal diverticulitis, potential
dissemination, and peritoneal carcinomatosis were further
diagnosed. The laparoscopic examination showed no ascites,
recurrence, or disseminated lesions. No colectomies were
performed since there was no obstruction, and no diagnosis
of colon cancer was made. Appendectomy was performed,
and a white induration in the peritoneum was biopsied; both
specimens were submitted for pathological diagnosis, but no
malignant findings were observed. A CT scan conducted in
October 2019 (Fig. 4) showed worsening of the wall thickening
of the ascending colon. Furthermore, carcinoembryonic antigen
levels increased to 23.7 ng/ml. Colonoscopy revealed extensive
stenosis in the transverse colon, and the biopsy showed no
findings indicating malignancy (Fig. 5). Despite these results,
right hemicolectomy was performed in November 2019 based
on a diagnosis of transverse colon cancer. Gross findings of the
resected specimen (Fig. 6) showed a linitis plastica-like tumor
that was 20x60 mm in size, extending from the ascending to
the transverse colon; the extent of mucosal infiltration was
unclear. The pathological diagnosis was poorly differentiated
adenocarcinoma, type 4, Se, ly0, vO, Pnlb, BD3, n0, and CyO,
T4a NO MO-stage IIb (according to the 8th edition UICC).
Microscopic findings (Fig. 7) showed atypical cells that
infiltrated and proliferated in a cord-like or individual-cell
manner with a fibrous stroma and that the spread extended
to all layers. Tumor cells were AE1/AE3 positive, cytokeratin
(CK)7 positive, CK20 negative, and caudal type homeobox
2 (CDX2) negative on immunostaining (Fig. 8), and gastric
cancer recurrence was diagnosed. Thereafter, S-1, oxaliplatin
chemotherapy — ramucirumab, paclitaxel chemotherapy —
nivolumab chemotherapy — irinotecan chemotherapy —
docetaxel chemotherapy were administered; however, the
patient died of peritoneal carcinomatosis in July 2021.

Analysis method from case reports. To investigate the charac-
teristics of colon metastasis from gastric cancer, we performed
a literature search of English abstracts published on colon
metastasis and gastric cancer in the Cochrane Library and
PubMed databases. The data were obtained directly from case
reports searched in the literature and the present case. We did
not acquire any patient cohort data during this study. From
the previous case reports, we extracted data on the following
factors: age, sex, gastric cancer pathology, macroscopic
feature of gastric cancer, other metastatic sites besides the
colorectum, metastatic site in the colorectum, chemotherapy
after the diagnosis of colorectal metastasis, and prognosis. We
tested for significant differences in each factor between the
synchronous (n=13) and metachronous (n=24) gastric cancer
colonic metastasis case groups. The prognosis after diagnosis
of colon metastasis between the two groups was determined.

Statistical analysis. Categorical data were represented as
n (%). Continuous data were described as mean + standard
deviation (SD). To compare 13 syncronous and 24 metac-
ronous colon metastasis case groups, Fisher's exact test was
used to determine significant differences between covariates
for gastric cancer pathology, macroscopic features, recurrent
colon tumor macroscopic features, other metastatic sites

Figure 1. Macroscopic findings of the excised stomach. The resected spec-
imen had the appearance of a type 2 gastric cancer.

besides the colorectum, metastatic site in the colorectum, and
chemotherapy after the diagnosis of colorectal metastasis.
Continuous data for age were analyzed by unpaired t-test.
Prognosis was analyzed using Kaplan-Meier survival curve
and log-rank test. Estimated mean survival, estimated median
survival, and their respective standard errors (SE) and 95%
confidence intervals (CI) were calculated. All statistical anal-
yses were performed using IBM SPSS Statistics for Windows,
version 22.0 (IBM Japan, Ltd., Tokyo, Japan). A two-sided
P-<0.05 was considered significant.

Discussion

We described the case of a patient with stage I'V gastric cancer
who underwent chemotherapy and achieved CR. He was found
to have developed colorectal metastases 8 years and 10 months
after gastrectomy and died 1 year and 8 months after under-
going a right hemicolectomy.

Regarding cancer metastasis from other organs to the
gastrointestinal tract, the most reported metastatic site is the
colorectum, followed by the stomach and duodenum (7). The
proportion of metastatic lesions from other organs in colorectal
cancer is considered to be approximately 1%; however, it may
be slightly higher at postmortem (7). In addition, the detec-
tion of colorectal metastases is thought to increase a greater
awareness of the need to follow up on primary tumors (7).
The most common primary organs of colorectal metastases
are the lung, ovary, mammary gland, prostate, kidney, and
skin (7). The incidence of multiple primary cancer after
gastric cancer surgery is 2.0-7.6% (8), and colorectal cancer
often occurs. In a single institutional report of secondary
primary colorectal carcinoma in Asia (9), 17 of 1,031 resected
colorectal cancers had metastasized from other sites. Of
the 17 cases, six and five were breast and gastric cancers,
respectively. The incidence of gastric cancer is high in East
Asia (9). Genes are involved in the carcinogenic mechanism,
but in cancers that occur in multiple organs, it is important
to know whether they are metastases or multiple individual
cancer occurrences. Classification of a cancer as metastatic or
second primary cancer is essential. The criteria for multiple
secondary tumors (MPCs) are reported by Warren and Gates
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Figure 2. Contrast-enhanced computed tomography examination. Marked wall thickening was observed from the ascending to the transverse colon (arrow).

Figure 3. Positron emission tomography-computed tomography examination.
Fluorodeoxyglucose accumulation was observed from the ascending colon to
the transverse colon.

in 1932 (10). According to them, ‘each of the tumors must
present a definite picture of malignancy, each must be distinct,
and the probability of one being a metastasis of the other must
be excluded’. Malignant lesions with characteristics other than
these are treated as metastases. Evidence of such metastasis
to distant organs is confirmed from pathological features;

however, recent determinations using immunostaining are
believed to have increased accuracy. Immunohistochemical
staining is effective in determining whether the lesions are of
the same origin; this is reportedly effective in demonstrating
metastasis (11,12). Immunohistochemical markers are useful
in diagnosing metastatic adenocarcinoma with increased
sensitivity and specificity to determine the primary site (12,13).
The staining pattern of CDX2, CK7, and CK20 reveals
whether the metastasis is gastric or colorectal (12). CDX2 is a
homeobox gene that encodes a gut-specific transcription factor
and is expressed in the epithelial cell nuclei of the intestine
from the duodenum to the rectum. AE1/AE3 stains almost all
epithelial cells. Gastric cancer is generally CK7-positive and
CK20-negative, while colon cancer is generally CK7-negative
and CK20-positive. Our findings revealed a similar pattern
(CK7-positive and CK20-negative) of immunohistochemical
staining. However, immunohistochemical staining does not
aid in determining whether rare cancers in multiple organs
occur due to the same gene.

In our case, the patient achieved CR from stage IV gastric
cancer after chemotherapy, and CT scan revealed colon
metastasis 8 years and 10 months postoperatively. To inves-
tigate the characteristics of colon metastasis from gastric
cancer, we summarized the reported cases of gastric cancer
colon metastasis. Synchronous colorectal metastases differ
from metachronous; we found 24 metachronous (1-4,6,14-29)
(Table I) and 13 synchronous cases (5,25,30-40), as classified
and listed in Table II. Several reports have set the boundary
between synchronous and metachronous metastases as
diagnosed after 2 months, 6 months, and 1 year from the
primary diagnosis. Our report is based on the Surveillance
Epidemiology and End Results approach, which has the largest
number of cases of metachronous cancer. According to this
classification (41), metachronous cancer is defined as cancer of
other organs diagnosed =2 months after the first cancer.

CT is reportedly effective in diagnosing metastasis to the
colorectum after gastric cancer surgery. It has a very high rate of
detection, especially when a helical CT outcome is interpreted
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Figure 4. Contrast-enhanced computed tomography examination. Marked wall thickening was observed from the ascending colon to the transverse colon

(arrow).

Figure 5. Colonoscopic findings. Colonoscopy showed stenosis in the trans-
verse colon (arrow).

by a radiologist (42). Most of the reported cases of gastric
cancer and colorectal metastasis were diagnosed by CT and
endoscopy. Diagnostic colonoscopy was performed in almost
all cases for both metachronous and synchronous colon metas-
tases, and the findings were polypoid or linitis plastica-like. In
many of the reviewed cases, the biopsy results obtained using
colonoscopy were not described, and no malignant findings
were reported (17,19,24,25,28,29) (Tables I and II). In our case,
more than 8 years had passed since the gastric cancer surgery,
and no malignant findings were obtained upon examination.
Therefore, the large intestine was not resected during the
second laparoscopic surgery, and the diagnosis of colon metas-
tasis was slightly delayed. Endoscopic biopsy diagnosis may
be ineffective in colorectal metastasis due to the presence of
metastatic lesions under the mucosa (42). Even if no malignant

Figure 6. Macroscopic findings of the excised colon. The resected specimen
had the appearance of a linitis plastica-like type 4 colon cancer with wall
thickening and whitish induration.

findings are revealed by biopsy, resection is a better option
when it is feasible based on the diagnostic imaging.

Similar to a previous report (42), most of the colon
metastases from gastric cancer (Tables I and II) are poorly
differentiated and signet ring cell adenocarcinomas. In general,
when the tissue is intestinal, the metastases are often hema-
togenous, whereas when it is poorly differentiated (diffuse
type), the metastases are often lymphatic/disseminated (43).
It is assumed that there is a mechanism responsible for the
many hematogenous metastases of poorly differentiated
adenocarcinoma to the colorectum from gastric cancer. Poorly
differentiated and signet ring cell adenocarcinomas are rare
primary colorectal cancers, and metastasis from gastric cancer
should be considered when biopsy results by colonoscopy
show such findings (1).

Sonoda et al (5) divided and investigated the metastatic
pathways of colorectal metastasis from gastric cancer without
peritoneal carcinomatosis, as follows: i) metastatic pathway
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Figure 7. Hematoxylin and eosin staining of the colon. Cancer cells proliferated submucosally and partially invaded the mucosa, and the left image is a magni-

fied version of the image on the right [magnification, x40 (right)/x100 (left)].

AE1/AE3
o :

v > £1 T
LA
e ke sl

CK7

el

Figure 8. Immunostaining of the colon. Tumor cells were stained AE1/AE3-positive, CK7-positive, CK20-negative and CDX2-negative (magnification, x100;

scale bar, 200 ym). CDX2, caudal-type homeobox protein 2; CK, cytokeratin.

from the gastrointestinal lumen; ii) lymphatic metastasis;
and iii) hematogenous metastasis. According to them, there
are many metastases from the gastrointestinal lumen, but the
route is not considered in each report. Lymphatic metastasis
to the colorectum, other than the transverse colon, is unlikely,
and as reported by Noji er al (2), metastasis to the colorectum
from the ovary or disseminated lesion is also possible. In this
report (Tables I and II), many cases show macroscopic find-
ings that cause submucosal infiltration, and many do not show
malignant findings on the mucosal surface. Since metastasis
from the gastrointestinal tract often presents with mucosal
lesions and is often transplanted to the anastomotic stapler
site, it is considered that the frequency of gastric cancer metas-
tasis to the colon via the gastrointestinal tract is extremely
low. Lymphatic metastasis is unlikely in colonic metastasis
from a site distant from the stomach without dissemination,

and therefore, hematogenous metastasis is mostly considered.
Cancer stem cells are involved in carcinogenesis and metas-
tasis, and their markers are attracting attention in research. It
is known that CD44 and G-protein coupled receptor 5 (LGRS5)
are closely related to gastric cancer (44,45). Although these
were not investigated in the case reported in our study, we
believe that evaluating these markers will be useful in future
research on colorectal metastasis from gastric cancer.

There are cases in which signet ring cell adenocarcinoma
of the mammary gland (46,47) and small-cell carcinoma of the
lung present with metastases to the colon (48) with submucosal
infiltration. In addition, cases in which signet ring cell adeno-
carcinoma of the sigmoid colon and rectum metastasized to the
stomach (49,50), and poorly differentiated adenocarcinoma of
the mammary gland metastasized to the stomach (51,52) with
submucosal invasion have been reported. In many reports,
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Table III. Comparison between patients with synchronous gastric cancer colorectal metastases and patients with metachronous

gastric cancer colorectal metastases.

Synchronous colorectal

Metachronous colorectal

metastases metastasis

Variables No. Value No. Value P-value
Mean age + SD, years 13 65.2+13.2 23 63.2+10.4 0.608*
Gastric cancer pathology, n (%) 13 22 >0.999°

Poorly differentiated 12 (92.3) 19 (86.4)

Well-to-moderate differentiated 1(7.7) 3(13.6)
Gastric cancer macroscopic 9 16 >0.999"
features, n (%)

Early 1(11.1) 3(18.8)

Advanced 8 (88.9) 13 (81.3)
Recurrent colon tumor macroscopic 12 19 0.274°
features, n (%)

Polypoid or early 9 (75.0) 10 (52.6)

Advanced 3(250) 9(47.4)
Other metastatic sites besides the 9 18 0.201°
colorectum, n (%)

Yes 8 (88.9) 11 (61.1)

No 1(11.1) 7 (38.9)
Metastatic site in the 13 24 0.667°
colorectum, n (%)

Colon 8 (61.5) 18 (75.0)

Rectum 2(154) 3(12.5)

Colon and rectum 3(23.1) 3(12.5)
Chemotherapy, n (%) 11 19 >0.999°

Yes 9 (81.8) 15 (78.9)

No 2(18.2) 4 (21.1)

“Unpaired t test; "Fisher's exact test. Data are presented as mean = SD or n (%). The number of cases differs for some variables due to

unknown/missing data.

metastatic lesions from other organs that grow under the mucosa
of organs of the gastrointestinal tract show polypoid or linitis
plastica-like findings (46-52). In general, metastases from other
organs to the gastrointestinal tract are often hematogenous,
are thought to infiltrate submucosal lymphatics, and develop
as linitis plastica (16,53). Regarding gastrointestinal metas-
tasis from breast cancer, many are estrogen and progesterone
receptor-positive, suggesting a relationship with chemocain (51).
In addition, the metastasis is related to cancer-related adipo-
cytes (54), and the relationship with submucosal and subserosal
adipocytes of the gastrointestinal tract is also considered,
although currently, it remains unclear. When tumor cell metas-
tases occur submucosally, the smooth muscle acts as a barrier
to tumor infiltration. Furthermore, it is thought that the tumor
growth suppression mechanism of the muscle is involved in the
growth and infiltration of cancer in the submucosa (55). In our
case, colonic metastasis occurred at the same site as the colonic
diverticulum. It has been reported (56) that the microbiome
is involved in cancer development. In our case, metastasis of
the microbiome is unlikely, considering that the metastasis

developed mainly in the submucosa. Furthermore, after cancer
onset, the patient had achieved CR for a long time. In addition,
in the referenced previous case report, the role of the micro-
biome was not mentioned; therefore, the relationship between
metastasis and infection is unknown.

In cases of metastasis, it is possible that cancer lesions
that have already metastasized before chemotherapy admin-
istration for gastric cancer may recur when chemotherapy is
discontinued. Although patient prognosis has been extended
due to advances in chemotherapy for advanced gastric cancer,
there is no standard protocol for discontinuing chemotherapy
for stage IV gastric cancer. Therefore, it is difficult to decide on
the discontinuation of chemotherapy, as in the reported case.

In summary, a comprehensive study of published cases of
gastric cancer colon metastasis, comparison between macro-
scopic classifications of gastric cancer, and these macroscopic
features have not been reported. In our study, no differences
were observed between the synchronous and metachronous
metastasis groups. Similarly, there were no significant
differences between the two groups in terms of sex, gastric
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Table I'V. Prognostic comparison between patients with synchronous and metachronous gastric cancer colorectal metastases.

Mean survival, months

Median survival, months

Estimated mean

Estimated median

Groups survival SE 95% CI survival SE 95% CI

Synchronous 8.37 1.73 498-11.77 10 4.88 0.43-19.57
Metachronous 22.90 333 16.36-29.43 20 4.55 11.07-28.93
Whole 19.11 2.84 13.53-24.69 20 4.88 10.44-29.56

Data are presented as estimated mean survival or estimated median survival, and their respective SE and 95% CI. Log-rank test P-value=0.0081.

SE, standard error.

cancer pathology, macroscopic feature of gastric cancer, other
metastatic sites besides the colorectum, metastatic site in the
colorectum, and chemotherapy after the diagnosis of colorectal
metastasis. In cases of metachronous colorectal metastases,
the rate of early gastric cancer was higher, and the stage was
considered lower than in cases of synchronous metastases.
According to the characteristics of recurrence (Tables I and II),
the stage of gastric cancer differs depending on the age at which
gastric cancer develops; therefore, a comparison was made
based on the age at which the metastasis to the colorectum
was diagnosed (Table I1I). For synchronous and metachronous
metastases, the mean age of patients was 65.2+13.2 years and
63.2+10.4 years, respectively, and there was no significant
difference between the two groups (P=0.608). In metachronous
cases, the period from the initial surgery for gastric cancer to
the discovery of colorectal metastasis was 55.3+9.9 months,
which is considered a long interval. The average + standard
error of prognosis after diagnosis of colorectal metastases
was 22.90+3.33 months and 8.37+1.73 months for metachro-
nous and synchronous colorectal metastases, respectively
(Table IV). The prognosis for metachronous metastasis was
significantly longer than for synchronous metastasis (P=0.008)
(Fig. 9). According to this case, both synchronous and meta-
chronous metastases were of stage IV, but the prognosis of
synchronous metastases was shorter than the overall survival
rate (57) of stage I'V gastric cancer.

We found that metachronous colorectal metastasis from
gastric cancer has a better prognosis than synchronous
metastasis. First, the prognosis after gastric cancer surgery
without MPC is better than with MPC. Synchronous MPC
has a worse prognosis than metachronous MPC; however,
when MPC occurs, the prognosis of metachronous colorectal
metastasis deteriorates rapidly. This phenomenon has been
reported as a reason for the treatment effect for gastric cancer
in metachronous secondary primary cancer (58). Therefore, in
gastric cancer metastasis, the therapy is expected to affect the
colorectal metastasis.

In terms of prognosis after the diagnosis of colonic metas-
tases, metachronous metastasis was associated with a favorable
outcome when considering the reported case. The reasons for
this are as follows: i) when metachronous gastric cancer has
metastasized to the colorectum, the cancer lesions often remain
localized or do not spread widely; ii) the effect of chemotherapy
and resection on colonic metastases improves prognosis.

1.04 —— Synchronous colorectal metastases

—— Metachronous colorectal metastases

0.84

0.6

0.4+

Survival probability

0.2

0.0

T

T
0 12 24 36 48

T T

Follow-up period (months)

Figure 9. Kaplan-Meier survival curves according to the classification of
onset time of colorectal metastases from 37 cases of gastric cancer collected
from the database.

As reported by Mayumi et al (18) and Wang et al (4),
long-term survival has been achieved in some cases by
performing several resections and chemotherapy treatments
for repeated recurrence. This suggests that surgical resection
and chemotherapy may be effective for gastric metastasis to
the colorectum.

The use of chemotherapy is based on the treatment guide-
lines of each country. In the reported cases, there were cases
in which the prognosis was considered to have improved by
administering chemotherapy using the same protocol or
the same anticancer drug after recurrence due to colorectal
metastasis (6,18,20,21,24). In cases of metachronous recur-
rence, if the chemotherapy protocol before recurrence was
effective and the chemotherapy was discontinued, the same
treatment should be considered first. However, it would be
good to consider changing the protocol if lesion progression
is observed.

Future research on the mechanisms of cancer metastasis
and analysis of similar cases is expected to lead to findings
that will guide the development of novel and rational treat-
ment approaches. In particular, research advances involving
biomarkers, immunohistochemistry, and liquid biopsies
should be expected.
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Limitation: Since some case reports did not describe the
stage and type of gastric cancer at the time of diagnosis or
the pathological results of the endoscopic biopsy performed
to diagnose colon metastasis, these items could not be statisti-
cally processed and examined.

In conclusion, colon metastases from gastric cancer
may develop even after a prolonged period of treatment
for gastric cancer and often result in polypoid, linitis
plastica-like submucosal endoscopic findings. Such findings
are similar to those of hematogenous colonic metastases
from other organs. The results of biopsy pathology often
show no malignant findings; however, poorly differenti-
ated adenocarcinoma and signet ring cell carcinoma are
common. When such findings are obtained, metastatic
colorectal cancer should be suspected. It has been suggested
that treatment for gastric cancer may have a therapeutic
effect on gastric cancer colorectal metastasis and that
resection and/or chemotherapy for gastric cancer metastases
are effective.
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