Ogata, et al., Diagn Pathol Open 2024, 9:2

Diagnostic Pathology: Open Access

Case Report Open Access

A Case Report of Lynch-Like Syndrome Diagnosed due to Intussusception
Treated with Laparoscopic Colectomy

Ryosuke Ogata', Shoichi Hazama'", Toshiyuki Fujii1, Keisuke Hino?, Ryouichi Tsunedomi®, Hiroaki Nagano?®, Takeshi Nagasaka®, Kiwamu
Akagi®, Kazuya Yoshida', Aogu Yamashita? Motoshige Inoue?and Kiwamu Okita®

'"Department of Surgery, Shunan Memorial Hospital, Yamaguchi, Japan

2Department of Internal Medicine, Shunan Memorial Hospital, Yamaguchi, Japan

3Department of Gastroenterological, Yamaguchi University, Graduate School of Medicine, Yamaguchi, Japan
“Department of Clinical Oncology, Kawasaki Medical School Hospital, Okayama, Japan

*Department of Molecular Diagnosis & Cancer Prevention, Saitama Cancer Center, Saitama, Japan

Abstract

Background: Lynch syndrome, caused by germline mutations in mismatch repair proteins, can cause early
onset of colorectal cancer. Lynch-like syndrome was recently defined as a third type of microsatellite instability tumor
differ to Lynch syndrome and sporadic MSI colorectal cancer without either a germline variant of mismatch repair
genes or hypermethylation of the MLH1 gene. Here, we report a rare case of Lynch-like syndrome diagnosed due
to intussusception.

Case presentation: A 28-year-old man presented with right lower abdominal pain for approximately 3 months
and had defecated black stool for several weeks. Computed tomography revealed a contrast-enhanced tumor
and lymph nodes with a crab-claw-like image extending into the ascending colon. Colonoscopy revealed a large
submucosal tumor-like lesion with ulceration. Laparoscopy-assisted ileocecal resection with level three lymph node
dissections was performed 3 days after endoscopic reduction of the intussusception. Histological diagnosis was
poorly differentiated adenocarcinoma with mucus-producing component. Immunohistochemistry demonstrated no
MutL Homolog 1 (MLH1) or Postmeiotic Segregation Increased 2 (PMS2) expression in the tumor. Genetic analysis
revealed high microsatellite instability, and no BRAF mutations, no MLH1 promoter methylation, and no MLH1
epimutation was found. Although these findings suggested Lynch syndrome, further genetic analysis revealed no
pathological mutations of MLH71 and PMS2 in germline and somatic DNA and RNA. Together these findings, the
patient was thought as Lynch-like syndrome. A novel outstanding mechanism may have caused defective mismatch
repair in the tissue of this young patient, which should be studied in the future.

Conclusion: We encountered a rare case of Lynch-like syndrome in which the diagnosis was due to
intussusception. There might be a novel outstanding mechanism resulting in dMMR in the tissue of such a young
patient.

of pathological mutations is the basis for a definitive diagnosis of
Lynch syndrome [6]. Lynch-like syndrome was recently defined
as a third type of microsatellite instability tumor differ to Lynch
syndrome and sporadic MSI colorectal cancer without either a
germline variant of mismatch repair genes or hypermethylation of
the MLH]I gene [7,8].
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B1; CT: Computed Tomography We encountered a case of colorectal cancer in a 28-year-old patient.

Genetic analysis strongly suggested Lynch syndrome because of the
MSI-high and BRAF mutation-negative results. Here, we report a rare
case of Lynch-like syndrome diagnosed due to intussusception with
further analysis of germline and somatic DNA and RNA.

Introduction

Intussusception is relatively rare in adults, accounting for
approximately 5% of all intussusception cases. Cancer is the most
common cause of intussusception, occurring in the colon in about
60% of cases [1]. Lynch syndrome is an autosomal dominant disorder
caused by germline mutations in a gene cluster that encodes Mismatch
Repair (MMR) proteins [2]. When the MMR function is defective
(dMMR), errors made during DNA replication are not repaired and
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may accumulate, leading to cancer. This phenomenon is known as
Microsatellite Instability (MSI). Therefore, MSI testing for malignant
tumors and immune histochemical testing for MMR proteins may be
helpful for diagnosing Lynch syndrome. Lynch syndrome is diagnosed
by confirming that the Amsterdam and Bethesda criteria [3] are
met (primary screening), followed by MSI or immunohistological
testing (secondary screening) [4,5]. If abnormalities are detected in
secondary screening, germline genetic testing for the MMR genes,
such as MLHI, MSH2, PMS2, or MSH6 is performed; the detection
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Case Presentation

The patient, who visited the Gastroenterology Center of Shunan
Memorial Hospital, was a 28-year-old man who had been experiencing
right lower abdominal pain for approximately 3 months. He had also
defecated black stools for several weeks. His medical history included
gastric ulcers during his teens. No significant family history of cancer,
including colorectal cancer, was noted. A physical examination revealed
tenderness and rebound pain in the right lower abdomen. Blood tests
showed no liver or renal function problems and a microcytic iron
deficiency anemia. His hemoglobin and serum Fe levels were 10.4 g/
dL and 15 g/dL, respectively. Tumor markers were analyzed but soluble
Interleukin-2 Receptor (sIL-2R), Carcinoembryonic Antigen (CEA), and
Carbohydrate Antigen 19-9 (CA19-9) levels were within normal ranges.

Abdominal ultrasonography showed that the target sign was
superimposed on the ascending colon to the transverse colon at the
hepatic flexure (Figure la). Computed tomography (CT) revealed
concentric circles of invagination in the intestine fitting into the
ascending colon (Figure 1b), with the terminal portion of the ileum as
the advanced portion (Figure 1c). The regional lymph nodes were also
enlarged (Figure 1d).

An emergency colonoscopy was performed for diagnosis, which
resulted in the reduction of the invagination and revealed a large
submucosal tumor-like lesion with ulceration in the cecum (Figure 2a).
Pathological finding of biopsy was adenocarcinoma. Contrast enema

colon cancer was considered in the differential diagnosis. Laparoscopic
ileocecal resection with D3 lymph node dissection was performed, and
the patient was discharged postoperatively. The tumor was type three
with a size of 50 mm x 40 mm (Figure 3a). Pathological findings showed
that it was mainly an intermediately differentiated adenocarcinoma
with some components of poorly differentiated adenocarcinoma,
with infiltrating lymphocytes (Figure 3b), and with mucus-producing
component within the tumor, which is a characteristic of Lynch
syndrome derived colon cancer (Figure 3c). The tumor invaded into the
subserosa (pT3), had no evidence of lymph node metastasis (pNO) or
distant metastasis (M0), and pathological stage was Stage IT (UICC8"
edition). Genetic analysis of the tumor revealed a v-Ki-ras2 Kirsten rat
sarcoma viral oncogene homolog (KRAS) mutation (G13D), wild-type
BRAF, and MSI-high. This case of juvenile colon cancer, with no lymph
node metastasis, wild-type BRAF, MSI-high, and some components
of poorly differentiated adenocarcinoma in the histological findings,
strongly suggested Lynch syndrome.

Immunohistochemistry was performed to examine the protein
expression of MLHI, MSH2, PMS2, and MSH6. Sections were incubated
with anti-MLH1 antibody (mouse monoclonal antibody, M1, Roche
Diagnostics, Tokyo, Japan), anti-MSH2 antibody (mouse monoclonal
antibody, G219-1129, Roche Diagnostics), anti-PMS2 antibody (mouse
monoclonal antibody, A16-4, Roche Diagnostics), and anti-MSH6
antibody (rabbit monoclonal antibody, SP93, Roche Diagnostics).
Immunohistochemistry revealed the absence of MLHI and PMS2 in
the nuclei of the colon cancer cells (Figures 4a-4d).

revealed a shadow defect in the cecum (Figure 2b). Based on these results,

Figure 1: Preoperative radiographs (a) Abdominal ultrasonogram showing a target sign (white arrow) and suspected intestinal intussusception; (b) The cross-
section of the abdominal Computed Tomography (CT) scan shows concentric findings of overlapping intestinal tract (white arrow) fits into the colon at the
advanced end of the ileum; (c) A frontal section of the CT scan reveals intestinal intussusception with the ascending colon as the advanced part; (d) The coronal
section of the CT scan shows that the regional lymph nodes are enlarged.

Figure 2: Findings during lower endoscopy. (a) Colonoscopy reveals a large submucosal tumor-like lesion with ulceration; (b) Contrast enema shows a shadow
defect in the tumor area (white arrow).
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Figure 3: Pathological findings (a) Macroscopic findings of the resected specimen of the colon. A type three mass is seen in the cecum. Ulcer-infiltrating tumor,
50 mm x 40 mm in size; (b) Histopathological findings of the resected colon show some components of a poorly differentiated adenocarcinoma with massive
lymphocytic infiltration into the peri-tumor; (c) A mucus-producing component is present within the tumor, a finding of mucinous carcinoma (white arrow).
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d. MSH6 proteins are present.

Figure 4:Immunohistochemical pattern MLH1, MSH2, PMS2, MSH6. Immunohistochemistry results indicate the absence of MLH1 and PMS2 expression in the nuclei
of colon cancer cells. Stromal cells, such as immune cells, stain positive. a. MLH1 proteins are absent. b. MSH2 proteins are present. c. PMS2 proteins are absent.

Whole Exome Sequencing (WES) was performed using DNA from
peripheral blood and the tumor, as previously described [9]. WES
revealed germline mutations in PMS2 (rs2228006, c.1621A>G), PMS2
(rs1805321, ¢.1408C>T), and MSH2 (rs63750716, c.505A>G), which
were not pathogenic. The somatic mutation in MSH6 (NM_000179.2|c.
2780T>C) was also not pathogenic. Another possibility for no
expression of MLHI and PMS2 is MLHI promoter methylation or
MLH]I epimutation as the underlying pathogenesis in this case [10].
Therefore, we analyzed the tumor genes; however, no MLHI promoter
methylation or MLH]1 epimutation was found.

Finally, we performed expressional analysis of peripheral blood
mononuclear cells for all coding regions of MLHI1, MSH2, MSH6, and
PMS2 using RT-PCR and DNA sequencing. There is no variant of these
five genes was found, suggesting the patient had a normal mismatch
repair mechanism.

These analyses were conducted according to the Declaration of
Helsinki and approved by the Institutional Ethics Review Boards
of Shunan Memorial Hospital (R04-07) and Yamaguchi University
(approval no. H17-83). Written informed consent was obtained from
the patient for publication of this report and any accompanying
analyses.

Discussion

Here, we report a rare case of Lynch-like syndrome diagnosed
due to intussusception. Only three cases with the same pathological
condition have been reported [11-13]. If a young person has colorectal
cancer, close examination for Lynch syndrome should be performed.
Although the results of the MSI-high and wild type BRAF indicated
the possibility of Lynch syndrome in this juvenile colon cancer case,
the family history did not meet the Amsterdam and Bethesda criteria
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[3]. Next, we examined the immunohistochemical patterns and exome
sequences of MLHI, MSH2, PMS2, and MSH6. Immunohistochemistry
indicated the absence of MLHI and PMS2 expression in the tumors.
These data suggest the loss of the MLH I function because the expression
of PMS2 depends on the MLHI function [14]. In contrast, genetic
analysis of the peripheral blood and tumor revealed no pathological
mutations in MLHI, MSH2, PMS2, or MSH6. Germline mutations
in MMR-related genes cannot be identified in 10%-15% of patients
with clinically suspected Lynch syndrome; thus, Lynch-like syndrome
has been proposed for patients with colorectal cancer who are MSI-
high but do not have germline mutations in the MMR genes [7,8,15].
Moreover, no MLHI promoter methylation or MLHI epimutation was
found [10]. Finally, we analyzed the RNA expression of peripheral
blood mononuclear cells for all coding regions of MLHI, MSH2, MSHE6,
and PMS2. No variant or low expression of these five genes was found,
suggesting that the patient has a normal mismatch repair mechanism.
A new question, however, arose, “why did the patient suffer juvenile
colon cancer at the age of 28 years?” There might be a novel mechanism
underlying dMMR, such as a still unknown part of the gene or simply
because our technical capacity, in the tissue of such a young patient.

The risk of Colorectal Cancer (CRC) was reported to lower in
families with Leukemia and Lymphoma Society (LLS) than among
patients with genetically confirmed LS but significantly higher than in
cases of sporadic CRC [7]. This report suggests the need for a special
surveillance strategy for these patients and their relatives. An intensive
follow-up for such patients to identify new emerging cancers in other
organs is necessary.

Conclusion

We encountered a rare case of Lynch-like syndrome in which the
diagnosis was due to intussusception. Although MSI-high, wild-type
BRAF, the absence of MLHI and PMS2 expression, no MLH1 promoter
methylation, and no MLHI epimutation suggested. Lynch syndrome,
no pathological mutations in the germline or somatic gene sequence
were observed. There might be a novel mechanism resulting in dMMR
in the tissue of such a young patient.
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