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 Abstract
Background: According to the GLOBOCAN 2020 results, gastric cancer is the fifth most commonly diagnosed 
cancer, and fourth most common cause of cancer death worldwide. An estimated 6-27% of patients with 
gastric cancer show invasion of the adjacent organs at diagnosis. In a previous study, curative resection was 
shown to significantly improve the prognosis of patients without peritoneal or liver metastases. Herein, we 
present a case of gastric cancer with invasion of the adjacent organs in a patient who underwent curative 
surgery.

Case presentation: An 80-year-old woman presented with body weight loss and slight fever. Upper 
gastrointestinal endoscopy revealed Borrmann type 3 gastric cancer extending from the gastric fundus 
to the corpus. Contrast-enhanced computed tomography (eCT) revealed extensive invasion of the gastric 
cancer into the transverse colon and pancreas. The eCT also revealed gas in the pancreatic duct, indicating 
that the gastric lumen was connected to the pancreatic duct because of the tumor. We performed en-bloc 
tumor resection via total gastrectomy with D2 lymph node dissection, distal pancreatectomy, and partial 
colectomy. The patient was postoperatively diagnosed with T4b (SI: pancreatic, transverse colon, and splenic 
serosa), N0 Stage IIIA gastric cancer. The histological type was poorly differentiated adenocarcinoma. 
Adjuvant chemotherapy was initiated two months after surgery, but was continued for only two months 
because of severe adverse events. Two years after surgery, the patient remains well.

Conclusions: Advanced gastric cancer with extensive invasion of the adjacent organs but no distant 
metastasis can be treated with en-bloc tumor resection.
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Introduction

 According to the results of the GLOBOCAN 2020, gastric cancer is the fifth most commonly diag�According to the results of the GLOBOCAN 2020, gastric cancer is the fifth most commonly diag-
nosed cancer and the fourth most common cause of cancer-related deaths worldwide [1,2]. Approximate-
ly 6-27% of patients with Gastric Cancer (GC) display invasion of the adjacent organs at diagnosis [3-9], 
and prognosis of these patients can be improved with curative surgery [3-7,10]. Of the patients with T4b 
GC, none with liver metastasis and approximately 15% with peritoneal metastasis undergo curative sur-
gery [11]. Although curative resection does not improve the prognosis of patients with peritoneal or liver 
metastases, significantly better prognosis has been observed in patients without curative resection [11]. 
Thus, curative resection of T4b GC without distant metastasis may be linked to good prognosis. Herein, we 
present a case of GC with adjacent organ infiltration treated with en�bloc resection of the tumor through 
total gastrectomy combined with distal pancreatosplenectomy and partial colectomy. The present patient 
also developed infection of the pancreatic duct due to fistulation of the stomach and pancreatic duct caused 
by tumor invasion, which, to the best of our knowledge, has not been reported previously. This study was 
conducted in accordance with the SCARE criteria [12].

Case Presentation

 An eighty-year-old woman presented with the symptoms of abdominal pain, slight fever of 37-38°C, 
and body weight loss. Upper Gastrointestinal (GI) examination performed one month prior to presentation 
revealed a gastric tumor, while Esophagogastroduodenoscopy (EGD) showed a type 3 tumor in the gastric 
fundus and corpus (Figure 1a). However, food residues covering the tumor surface prevented precise ob-
servation. Colonoscopy revealed an irregular surface elevation in the splenic flexure of the colon (Figure 
1b), in which an adenocarcinoma was detected by biopsy. Contrast-enhanced computed tomography (eCT) 
revealed advanced GC with extensive invasion of the transverse colon, spleen, and pancreas (Figure 2a,b). 
Peritoneal dissemination and lymph node metastasis were suspected. The eCT image also showed gas in 
the pancreatic duct, indicating fistulation from the stomach to the pancreatic duct due to tumor invasion 
(Figure 2b). This fistula was presumed to be the cause of the patient’s low�grade fever. Thus, relatively rapid 
surgery was performed to control bacterial infection of the pancreatic duct and ensure resection of the ad-
vanced GC. Open surgery was performed, and extensive invasion of the GC into the pancreas and transverse 
to the descending colon was detected. Fortunately, no obvious peritoneal dissemination was observed. 
Therefore, a total gastrectomy with D2 lymphadenectomy combined with distal pancreatectomy, partial 
colectomy, and cholecystectomy was performed. Cholecystectomy was added as it is performed along with 
total gastrectomy as the standard procedure in our institute. The resected gastric tumor measured 160×80 
mm (Figure 3a). Pathological tests revealed a poorly differentiated adenocarcinoma of the stomach invad-
ing the pancreas, transverse colon, and splenic serosa (Figure 3b�e). No metastasis was identified in the 
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dissected lymph nodes or peritoneum. The pathological cancer stage was IIIA, according to both the TNM 
Classification of Malignant Tumours�8th edition [13] and the 15th edition of the Japanese Classification of 
Gastric Carcinoma[14]. Approximately two months after surgery, we initiated adjuvant chemotherapy with 
tegafur/gimeracil/oteracil, which was discontinued after only two months due to severe adverse events. 
Two years after surgery, the patient remains alive without relapse.

Figure 1a: EGD showing a large type 3 tumor in the fun-
dus and corpus of the stomach. The surface of the tumor 
was largely covered with food residue which prevented 
detailed observation.

Figure 1b: Colonoscopy showing an irregular surfaced 
elevation in the splenic flexure of the colon.

Figure 2a: Invasion of gastric cancer to the splenic sero-
sa (red arrow) and transverse colon (yellow arrow) was 
suspected based on eCT results.

Figure 2b: Gastric cancer invasion to the pancreatic body 
and tail (red arrow). Air can be seen in the pancreatic 
duct (yellow arrow).
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Figure 3a: Macroscopic view of the en-bloc resected spe-
cimen including the stomach, spleen, transverse colon, 
pancreatic body, and tail. The primary gastric cancer le-
sion and invasion to the transverse colon are highlighted 
with red and yellow arrow, respectively.

Figure 3b: H&E image of the primary gastric cancer.

Figure 3c,d: Invasion of the gastric cancer to the trans-
verse colon (c), pancreas (d).

(c)

(d)

Figure 3e: Cancer in the adhesional tissue on the surface 
of the spleen (red arrow).

Discussion

 In approximately 10-20% of patients with GC undergoing resection, the tumor extends beyond the 
serosal layer into the adjacent organs[10,11,15]. Such patients require extensive en-bloc resection of the 
invaded organs[10,11,16-18]. Combined therapy, including perioperative chemotherapy, has been shown 
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to achieved a favourable outcome[19,20]. However, such advanced cancers are often associated with other 
incurable diseases such as peritoneal, haematogenous, and/or distant lymph node metastases [9,11]. The 
treatment of advanced GC is particularly challenging owing to technical difficulties, severe morbidity after 
surgery, and poor correlation between combined resection and survival [11].

 In the present case, gas was observed in the pancreatic duct, which was thought to be due to direct 
invasion of the pancreatic duct by gastric cancer. Because infection of the pancreatic duct was suspected, 
preoperative chemotherapy was not indicated, and immediate infection control through tumor resection 
was required. Preoperative examinations were performed promptly, and surgery was performed one week 
after admission. Complications such as pancreatic and anastomotic leakage are serious problems following 
GC surgery combined with resection of adjacent organs [21], but fortunately no postoperative complica-
tions were observed in this case, and the patient was discharged from the hospital 22 days after surgery. 
A subset of patients with locally advanced gastric cancer present without remote dissemination [20,22], 
which is believed to indicate a more favourable disease biology than regional or distant dissemination early 
in the disease course [6,8]. This less aggressive nature can ensure a good prognosis, and indeed the present 
patient is still alive without relapse 2 years after surgery. Saito et al. reported that combined resection was 
effective in patients without peritoneal or liver metastases when curative surgery was performed, and that 
the best indications for combined resection were localised tumors, irrespective of the extent of lymph node 
metastasis and the number of invaded organs [11]. Our case did not show any metastasis to the liver, peri-
toneum, or lymph nodes, which is consistent with this report. To the best of our knowledge, there have been 
no prior reports of pancreatic duct infections due to gastric cancer invasion. Thus, our case highlights the 
legitimacy of combined resection of an infected pancreas to control both cancer and infection.

 Although R0 resection is an important factor in the long-term prognosis of locally advanced GC, its 
indications are controversial because of the technical difficulty and high complication rate, and no clear 
guidelines have yet been established. More cases need to be accumulated to clarify the indications for sur-
gery in such cases.

Conclusion

 Advanced gastric cancer, with extensive invasion into the adjacent organs but no distant metastasis, 
can be treated with en-bloc resection of the primary tumor. Even in cases of infection due to tumor inva-
sion, a relatively good prognosis can be achieved with en-bloc tumor resection.
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