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BACKGROUND

Composite tumors are neoplasms comprising two distinct, yet intermingling, cell
populations. This paper reports a rare phenomenon where early gastric signet-
ring cell carcinoma (SRCC) and gastric mucosa-associated lymphoid tissue
(MALT) lymphoma coexist within the same lesion.

CASE SUMMARY

A 40-year-old woman presented to the West China Hospital for examination,
which revealed a whitish, shallow, and uneven mucosal lesion in the stomach.
The lesion was diagnosed as a poorly differentiated adenocarcinoma, including
SRCC with atypical lymphoid hyperplasia associated with Helicobacter pylori
infection, based on histopathological examination of the biopsy specimen. The
lesion was excised using segmental gastrectomy. However, histological exami-
nation of the surgical specimen confirmed that it was a poorly differentiated
gastric adenocarcinoma with features of SRCC and MALT lymphoma. These two
entities were stage I and coexisted in the same lesion.
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CONCLUSION
It is uncommon for gastric SRCC and MALT lymphoma to coexist without distinct borders. Surgical resection is
effective for these lesions.

Key Words: Gastric cancer; Composite tumors; Early stage; Signet-ring cell carcinoma; Mucosa-associated lymphoid tissue
lymphoma; Case report
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Core Tip: This paper reports a rare case of an early composite tumor involving the simultaneous occurrence of gastric signet-
ring cell carcinoma (SRCC) and mucosa-associated lymphoid tissue lymphoma. A “composite tumor” is a unique
phenomenon that combines two distinct tumor types into a single lesion without clear borders. When signet-ring cells are
present in gastric B-cell lymphoma, it is crucial to carefully distinguish between lymphoma-associated signet-ring cell
changes and gastric SRCCs. The former exhibits inconspicuous epithelial cell atypia and is mostly negative for pS3 on
immunohistochemistry, with positive E-cadherin expression, whereas the latter exhibits the opposite pattern.

Citation: Jia YF, Chen FF, Yang L, Ye YX, Gao YZ, Zhang WY, Yang JL. Early gastric composite tumor comprising signet-ring cell
carcinoma and mucosa-associated lymphoid tissue lymphoma: A case report. World J Gastroenterol 2024; 30(38): 4232-4238

URL: https://www.wjgnet.com/1007-9327/full/v30/i38/4232.htm
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INTRODUCTION

Among the most common cancers worldwide, gastric cancer is the third largest cause of cancer-related death[1]. Notably,
specific gastric cancer lesions may contain components of signet-ring cell carcinoma (SRCC). However, the incidence of
SRCC, a distinctive subtype of gastric cancer, has consistently increased, accounting for 35% to 45% of the incidence of
gastric adenocarcinoma[2]. Pathological classification of SRCC of the stomach corresponds to the low adhesion type
classified by the World Health Organization, diffuse type by the Lauren classification, undifferentiated type classified by
the Nakamura classification, and poorly differentiated adenocarcinoma classified by the Japan Gastric Cancer Association
[3]. Mucosa-associated lymphoid tissue (MALT) lymphomas occur in organs outside the lymph nodes, such as the lungs,
salivary glands, and gastrointestinal tract. Gastric MALT lymphomas account for 40% to 50% of primary gastric
malignant lymphomas[4]. Although there have been reports of SRCC combined with MALT lymphoma, most of these
have described two lesions that existed independently[5-9]. Herein, we report a composite tumor involving early gastric
SRCC and MALT lymphoma, where the two histological patterns lack a distinct boundary.

CASE PRESENTATION

Chief complaints
A 40-year-old woman came to West China Hospital for a routine physical examination.

History of present illness
The patient's medical history was unremarkable, with no recent weight loss or symptoms like abdominal pain, vomiting,
nausea, or diarrhea.

History of past illness
The patient had a medical history of appendectomy 30 years previously and a cesarean section 5 years ago.

Personal and family history
The patient denied using alcohol, smoking cigarettes, or abusing any illicit drugs and had no personal history of peptic
ulcer, family history of gastric cancer, or MALT lymphoma.

Physical examination

The patient appeared well on physical examination, with a body mass index of 20 kg/m? An examination of the
abdomen revealed a midline cesarean section scar and an oblique surgical scar from the prior appendectomy on the right
lower abdomen. No abdominal tenderness or masses were observed. There was no palpable spleen or liver, and no nodes
were palpable.
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Figure 1 Endoscopic features of lesions. A: Whitish, shallow, and uneven mucosa lesions with minimal spontaneous bleeding at gastric antrum; B: The tumor
invades gastric antrum and angular notch; C: Magnifying endoscopy with narrow-band imaging reveals typical tree-like appearance microvessels; D: Indigo carmine
chromoendoscopy delineates a poor-demarcated lesion with an irregular margin.

Laboratory examinations

Hematological tests suggested normocytic anemia [112 g/L (normal, > 115 g/L)]. Laboratory investigations, including
liver and kidney function tests, and tumor markers, such as carcinoembryonic antigen (CEA) and carbohydrate antigen
19-9, showed normal results. However, serum levels of pepsinogen (PG) 2 reached 31.2 ug/L (normal, 3-15 ug/L), and
the PG1/2 ratio was low [4.04 (normal, 7-20)]. The 13C-urea breath test was positive.

Imaging examinations
Abdominal contrast-enhanced computed tomography revealed no significant thickening or mass shadow in the gastric
wall, but enlargement of the hepatoduodenal ligament and para-abdominal aortic lymph nodes was evident.

Endoscopy of the upper gastrointestinal tract revealed a whitish, shallow, and uneven mucosal lesion (type Ilc
according to the Paris endoscopic classification) with minimal spontaneous bleeding. The lesion was located in the lower
part of the stomach, including the angular notch, the greater curve of the gastric antrum, and the junction of the gastric
antrum and body (Figure 1A and B). Magnifying endoscopy with narrow-band imaging (ME-NBI) revealed an irregular
and partially absent microsurface along with tree-like appearance (TLA) microvessels (Figure 1C). The demarcation line,
which may have distinguished the boundary between the gastric cancer and normal mucosa, was poorly defined. Indigo
carmine chromoendoscopy revealed a poorly demarcated lesion with irregular margins (Figure 1D). Biopsy of the lesion
subsequently confirmed it to be a poorly differentiated adenocarcinoma, including SRCC with atypical lymphoid
hyperplasia (ALH), and was positive for Helicobacter pylori (H. pylori) infection in the gastric antral junction. In addition,
endoscopic biopsy specimens of the posterior wall of the gastric antrum revealed ALH and follicular colonization, and
immunohistochemical staining confirmed B-cell predominance. Distal gastrectomy with D2 Lymphadenectomy was
performed after informed consent was obtained from the patient.
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Postoperative pathological examination revealed no residual cancer tissue at the surgical margin. The resected
specimen was a single lesion situated at the junction between the gastric antrum and body on the anterior wall, involving
the lesser curvature of the stomach. Macroscopically, a superficial elevated (0-Ila) type and superficial depressed (0-IIc)
type early gastric cancer, measuring 4.0 cm x 5.0 cm, was observed. The lesion was characterized by slight mucosal
protrusions and scattered small erosions with clear boundaries. Histologically, numerous lymphoid cells diffusely
infiltrated within the laminae propria mucosae. The lymphoid cells had small to medium-sized, slightly irregular nuclei
with moderately dispersed chromatin and inconspicuous nucleoli. Few reactive lymph follicles were scattered. These
tumorous lymphocytes infiltrated around lymph follicles in a marginal zone distribution and spread out to form
confluent areas (Figure 2A). Simultaneously, multifocal atypical epithelial cells were observed. These atypical epithelial
cells were isolated or arranged in small aggregates without well-formed glands. Some atypical cells presented a signet-
ring cell appearance, characterized by a central globoid droplet of cytoplasmic mucin with an eccentrically placed nucleus
(Figure 2B). Partial signet-ring cells formed delicate microtrabecular pattern. Immunohistochemical analyses revealed
gastric lymphoid hyperplasia and heterotopic epithelial cells. The atypical lymphoid cells were positive for CD20, CD79a,
p53 (partially), and negative for CD3, CD5, CD43, CD10, cyclin D1 and CD23. The Ki-67 index was 10%-20% (Figure 2C).
Atypical epithelial cells were positive for CEA, pan-cytokeratin (pan-CK), p53 (partially), and Ki-67 (partially; Figure 2D).
Monoclonal immunoglobulin heavy chain (IGH) and immunoglobulin Kappa light chain (IGK) gene rearrangements were
detected. Moreover, pathology results for the lymph node tissue removed by surgery exhibited no tumor metastasis.
Overall, the pathology examination revealed that the single lesion was an early-stage SRCC with MALT extranodal
marginal zone B-cell lymphoma. Both tumors invaded within mucosal lamina propria.

FINAL DIAGNOSIS
The final diagnosis was TINOMO SRCC of the stomach coexisting with MALT lymphoma.

TREATMENT

In addition to the standard quadruple anti-H. pylori therapy, as described in the diagnostic workup, the patient
underwent distal gastrectomy with D2 lymphadenectomy and was administered intraperitoneal chemotherapy with 0.5 g
of 5-fluorouracil and 1 mL of carboplatin during surgery. Intraoperative gastroscopy revealed smooth and normal
residual gastric mucosa.

OUTCOME AND FOLLOW-UP

The patient made a good recovery and was discharged on the 10th postoperative day. At the six-month follow-up, there
was no evidence of recurrence, and no additional adjuvant therapy was required.

DISCUSSION

Herein, we report a rare case of gastric SRCC complicated by MALT lymphoma. In a review of previous cases, it was
found that in 2014, George et al[6] documented a mixed lesion of poorly differentiated gastric SRCC and MALT
lymphoma due to gastrointestinal bleeding. However, the patient had lymph node metastases when the lesion was
discovered. In a separate study, Suwa et al[7] described a case involving gastric MALT lymphoma coexisting with early
poorly differentiated adenocarcinoma, which included SRCC as part of the adenocarcinoma component. However, these
two lesions were independent of one another and existed in different locations in the stomach. Additionally, Yacoub et al
[8] reported collision tumors that comprise a well-differentiated gastric cancer adjacent to MALT lymphoma, with 10%
SRCC. In this case, such a “collision tumor” represents the parallel development of two different pathological types of
tumors, and it is believed that H. pylori is the cause of simultaneous occurrence. Distinguishing our case from the above-
mentioned cases is that we report a composite tumor with SRCC and MALT lymphoma at an early stage. Composite
tumors are characterized by the coexistence of two tumors with ill-defined boundaries. The corresponding collision
tumor was composed of two tumors with different histological forms and clear margins[9].

Furthermore, the occurrence and development of MALT lymphoma are related to various signaling pathways, the
most representative of which is the nuclear factor-xB (NF-xB) signaling pathway[10]. In particular, in the case of H. pylori
infection, the bacteria bind to gastric epithelial cells via adhesion molecules, and nearby epithelial and immune cells
recognize H. pylori through both membrane and intracellular receptors, triggering apoptosis and NF-kB-dependent
inflammatory responses. Chronic H. pylori infection not only induces persistent inflammation in the gastric mucosa and
stimulates lymphocyte proliferation, but also leads to genetic alterations. These genetic changes are primarily charac-
terized by chromosomal translocations, resulting in the formation of fusion genes such as AP12-MALT1, BCL10-IGH, and
BIRC3-MALT1 in B cells, which subsequently activate the NF-«B signaling pathway[10,11]. More interestingly, a single-
cell analysis of SRCC demonstrated significant enrichment of the NF-xB signaling pathway in SRCC cells[12]. These
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A

Figure 2 Histopathology of the stomach specimens removed through surgery. A: Low-power micrograph of gastric tumor (hematoxylin and eosin
stain, x 40); B: High-power micrograph of signet ring cells and lymphoid follicular hyperplasia (hematoxylin and eosin stain, x 400); C: CD20 stain shows strong and
diffuse cytomembrane immunoreactivity confirming gastric mucosa-associated lymphoid tissue lymphoma (x 400); D: Pan-cytokeratin stain shows strong and diffuse
cytoplasmic immunoreactivity confirming signet-ring cell carcinoma (x 100).

studies indicate that the involvement of the immune response, particularly through the NF-«B signaling pathway, may
play a crucial role in the coexistence of MALT lymphoma and SRCC under H. pylori infection. However, further research
with larger sample sizes and more comprehensive studies is needed to elucidate the specific mechanisms underlying
these conditions.

Our case report provides additional information for the early identification and study of concomitant SRCC and MALT
lymphoma, especially regarding endoscopic manifestations and pathological features. Previous studies have shown that
ME-NBI has a significantly higher sensitivity and specificity for gastric tumors than white light endoscopy[13]. We
encourage using ME-NBI for comprehensive observation in cases where the coexistence of two distinct tumor types is
suspected. The endoscopic findings of superficial flat-type early-stage gastric SRCC are mainly based on the destruction
of the glands and the presence of typical microvessels found under ME-NBI. Previous studies have summarized the
typical microvessels into three types: Wavy microvessels, corkscrew pattern, and raimon vessels[14,15]. On the other
hand, “intersection traffic” and “pebble” signs are characteristics of the microsurface pattern of MALT lymphoma.
Additionally, MALT lymphoma microvascular morphology frequently exhibits TLA[16]. In this case, we report that ME-
NBI revealed typical TLA-like microvascular structures; however, the pathological result of the biopsy was SRCC. This
discrepancy may be attributed to MALT usually accumulating in the submucosal layer rather than in the mucosal layer,
making MALT rarely diagnosed on biopsy[17].

Signet-ring cells represent a morphological description of cellular proliferation under various conditions. They can be
observed in mucous-producing epithelial tumors and various cell types, including endocrine cells, histiocytes, lymphoid
cells, melanocytes, and squamous cells. This wide distribution presences span both reactive processes and benign or
malignant tumors. Signet-ring cells have been identified in some cases of primary gastric B-cell lymphoma[18]. Notably,
Zamboni et al[19] reviewed the surgical and biopsy specimens of 70 cases of MALT lymphoma and found signet-ring cell
change (SCC) in 20 of the 70 cases of MALT lymphoma. They characterized SCC by an abundant pale cytoplasm and a
small peripheral nucleus with insignificant nucleoli, without heterotypic or mitotic activity. The cells in SCC had high
positive for E-cadherin expression but negative p53 and Ki-67 results. In contrast, cells in SRCC exhibited strong
positivity for p53 and a lack of or weak positivity for E-cadherin. Routine immunohistochemical staining for p53, Ki-67,
and E-cadherin can help distinguish between SCC and SRCC[18]. In the present case, the expression of pan-CK, CEA,
p53, and Ki-67 in heterotopic epithelial cells, combined with general morphology, supported the diagnosis of SRCC rather
than SCC in MALT lymphoma. When two types of tumors are present simultaneously, the diagnosis can only be
confirmed after surgery. Although the occurrence of early gastric SRCC and MALT lymphoma is uncommon, early
detection and timely intervention can yield a favorable prognosis. This underscores the importance of gastroenterologists
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being vigilant during routine gastroscopic procedures, devoting close attention to suspicious lesions, conducting multiple
biopsies, and capturing lesions as much as possible.

CONCLUSION

In summary, we report a rare case of an early composite tumor, including gastric SRCC and MALT lymphoma. For
suspected lesions, detailed observation with ME-NBI should be incorporated into endoscopic examination, with multiple
biopsies to evaluate. It is crucial to distinguish SCC observed in gastric B-cell lymphoma from gastric SRCC, as SCC
typically exhibit minimal epithelial atypia, are p53-negative, and show positive E-cadherin expression, which contrasts
with the pattern in gastric SRCC. Surgical resection is effective for early-stage SRCC combined with MALT lymphoma.
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