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ABSTRACT 
Context Pancreatic cancer is often complicated with upper gastrointestinal lesions. However, there have been few endoscopic 
studies in pancreatic cancer patients. We retrospectively investigated the upper gastrointestinal lesions in patients with pancreatic 
cancer who underwent upper gastrointestinal endoscopy. Methods Upper gastrointestinal endoscopy was performed in 75 patients 
with pancreatic cancer between 2003 and 2010. We examined upper gastrointestinal lesions, such as gastroduodenal invasion, ulcers, 
esophagogastric varices, radiation-induced gastroduodenal mucosal lesions, and portal hypertensive gastropathy. Results Among the 
53 patients with pancreatic cancer who underwent upper gastrointestinal endoscopy at diagnosis, 23 gastrointestinal lesions were 
observed in 20 patients (38%) as follows: gastroduodenal invasion (n=11), esophagogastric varices (n=7), gastroduodenal ulcers 
(n=3), portal hypertensive gastropathy (n=1) and duodenal metastasis (n=1). Among the 75 patients with pancreatic cancer, 56 
gastrointestinal lesions were identified in 46 patients (61%) during the clinical course as follows: gastroduodenal invasion (n=20), 
esophagogastric varices (n=14), radiation-induced gastroduodenal mucosal lesions (n=9), gastroduodenal ulcers (except radiation-
induced ulcers) (n=8), portal hypertensive gastropathy (n=3), duodenal metastasis (n=1), and gastrointestinal bleeding from 
unknown primary site (n=1). Twenty-nine (52%) of the 56 gastrointestinal lesions showed symptoms related to the lesions. Fifteen 
(27%) lesions were accompanied by upper gastrointestinal bleeding. Fourteen (25%) lesions developed according to the progression 
of pancreatic cancer. Conclusion We should pay attention to upper gastrointestinal lesions in patients with pancreatic cancer. 
 
INTRODUCTION 
 
Pancreatic cancer is often complicated with upper 
gastrointestinal lesions. Lethal outcomes are sometimes 
encountered in daily practice. Upper gastrointestinal 
lesions related to pancreatic cancer have been reported 
in the English language literature [1, 2, 3, 4, 5, 6, 7, 8, 
9]. However, there have been few reports of 
endoscopic studies in pancreatic cancer patients [2, 5, 
9]. In addition, although the endoscopic findings at 
diagnosis have been reported previously [9], 
endoscopic upper gastrointestinal lesions that 
developed during the clinical course of pancreatic 
cancer have not been reported previously. 
We investigated the upper gastrointestinal lesions in 
patients with pancreatic cancer who underwent upper 
gastrointestinal endoscopy. 

METHODS 
 
Patients 
 
We encountered 112 patients with pancreatic cancer 
between 2003 and 2010. We retrospectively reviewed 
the upper gastrointestinal lesions in 75 patients who 
underwent upper gastrointestinal endoscopy. Patients 
consisted of 50 men and 25 women ranging in age 
from 29 to 89 (median 64) years. The tumor locations 
of the pancreatic cancer were the pancreatic head in 39 
cases and the body and/or tail in 37 cases because one 
patient had two tumors, one in the pancreatic head and 
one in the body/tail. Clinical staging at diagnosis was 
Stage IB in 1 case (1.3%), Stage IIA in 2 cases (2.7%), 
Stage IIB in 3 cases (4.0%), Stage III in 24 cases 
(32.0%), and Stage IV in 45 cases (60.0%) according to 
the TNM classification, 6th edition [10]. Five patients 
(6.7%) with pancreatic cancer underwent 
pancreaticoduodenectomy or distal pancreatectomy. 
Sixty-nine patients (92.0%) were treated with 
chemotherapy by gemcitabine and/or S-1. Eighteen 
patients (24.0%) received radiotherapy combined with 
chemotherapy (gemcitabine and/or S-1) before or after 
chemotherapy. 
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Endoscopic Findings 
 
We examined the incidence of upper gastrointestinal 
lesions, such as gastroduodenal invasion, ulcers, 
esophagogastric varices, radiation-induced gastro-
duodenal mucosal lesions, and portal hypertensive 
gastropathy. Gastroduodenal invasion was judged as 
erosion, ulcers, or stricture due to direct invasion of 
pancreatic cancer. In this study, extrinsic compression 
was excluded because the findings were indefinite 
between endoscopists and seldom susceptible to 
bleeding. Gastroduodenal ulcers were defined as 
ulcerative lesions except for direct invasion of 
pancreatic cancer. Esophagogastric varices and portal 
hypertensive gastropathy were diagnosed according to 
the General Rules for Recording Endoscopic Findings 
of Esophagogastric Varices (2nd edition) [11]. 
Radiation-induced gastroduodenal ulcers and gastritis 
were defined as ulcerative and reddish or erosive 
lesions post-radiotherapy, respectively. In this study, 
these conditions were termed radiation-induced 
gastroduodenal mucosal lesions. 
The symptoms associated with gastrointestinal 
bleeding were defined as hematemesis, melena, and/or 
progression of anemia due to upper gastrointestinal 
lesions. The symptoms related to upper gastrointestinal 
lesions were defined as abdominal pain, nausea 
vomiting, and/or appetite loss in addition to the 
symptoms of gastrointestinal bleeding. 
Upper gastrointestinal lesions were independently 
reviewed and verified by two experienced 
investigators. If the opinions were different between 
the two investigators, a consensus was reached by 
further discussion. 
 

ETHICS  
The written informed consent was obtained from each 
patient and the study protocol conforms to the ethical 
guidelines of the “World Medical Association 
Declaration of Helsinki - Ethical Principles for Medical 
Research Involving Human Subjects” adopted by the 
18th WMA General Assembly, Helsinki, Finland, June 
1964 and amended by the 59th WMA General 
Assembly, Seoul, South Korea, October 2008, as 
reflected in a priori approval by our institutional review 
committee. 
 
STATISTICS  
Frequencies were used as descriptive statistics and the 
Pearson chi-square and the Fisher’s exact tests were 
applied. Statistical analyses were made by means of the 
Stat Mate (version IV, ATMS, Tokyo, Japan) statistical 
software. Two-tailed P values less than 0.05 were 
considered significant. 
 
RESULTS  
Total Findings  
Of the 75 patients with pancreatic cancer, 53 (70.7%) 
underwent upper gastrointestinal endoscopy at 
diagnosis. In these 53 patients (54 tumors), 23 upper 
gastrointestinal lesions were observed in 20 patients 
(37.7%) (Table 1). Gastroduodenal invasion was 
observed in 11 (20.8%), esophagogastric varices in 7 
(13.2%), and gastroduodenal ulcers in 3 (5.7%). Portal 
hypertensive gastropathy and duodenal metastasis were 
identified in one case each (1.9%). 
On the other hand, during the clinical course of 
pancreatic cancer in the 75 patients (76 tumors) with 

Table 1. Incidence of upper gastrointestinal lesions at diagnosis a. 
 Total 

(n=53 a) 
Head 

(n=27) 
Body/tail 

(n=27) 
P value 

Gastroduodenal invasion 11 (20.8%) 8 (26.9%) 3 (11.1%) 0.175 

Esophagogastric varices 7 (13.2%) 1 (3.7%) 6 (22.2%) 0.100 

Ulcers 3 (5.7%) 1 (3.7%) 2 (7.4%) 1.000 

Portal hypertensive gastropathy 1 (1.9%) 0 1 (3.7%) 1.000 

Other (duodenal metastasis) 1 (1.9%) 0 1 (3.7%) 1.000 
Total 23 (43.4%) 10 (37.0%) 13 (48.1%) 0.583 
a 53 patients underwent upper gastrointestinal endoscopy at diagnosis: one patient had two tumors in the pancreatic head and body/tail 

Table 2. Incidence of upper gastrointestinal lesions during the clinical course a. 
 Total 

(n=75 a) 
Head 

(n=39) 
Body/tail 

(n=37) 
P value 

Gastroduodenal invasion 20 (26.7%) 16 (41.0%) 4 (10.8%) 0.004 

Esophagogastric varices 14 (18.7%) 3 (7.7%) 11 (29.7%) 0.018 

Radiation-induced gastroduodenal mucosal lesions 9 (12.0%) 6 (15.4%) 3 (8.1%) 0.481 

Ulcers (except for radiation-induced) 8 (10.7%) 6 (15.4%) 2 (5.4%) 0.263 

Portal hypertensive gastropathy 3 (4.0%) 1 (2.6%) 2 (5.4%) 0.610 

Other b 2 (2.7%) 1 (2.6%) 1 (2.7%) 1.000 
Total 56 (74.7%) 33 (84.6%) 23 (62.2%) 0.037 
a 75 patients with pancreatic cancer were evaluated: one patient had two tumors in the pancreatic head and body/tail 
b Duodenal metastasis and gastrointestinal bleeding of unknown primary site in one case, respectively 
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pancreatic cancer, 56 upper gastrointestinal lesions 
were observed in 46 patients (61.3%) (Table 2). 
Gastroduodenal invasion was observed in 20 patients 
(26.7%), esophagogastric varices in 14 (18.7%), 
radiation-induced gastroduodenal mucosal lesions in 9 
(12.0%), gastroduodenal ulcers (except radiation-
induced ulcers) in 8 (10.7%), and portal hypertensive 
gastropathy in 3 (4.0%). Duodenal metastasis and 
gastrointestinal bleeding of unknown primary site were 
identified in one patient each (1.3%). 
 
Gastroduodenal Invasion 
 
Gastroduodenal invasion was observed in the cases 
with lesions located in the pancreatic head significantly 
more frequently than in those located in the body 
and/or tail: 16 of 39 cases (41.0%) vs. 4 of 37 (10.8%) 
during the clinical course (P=0.004, Fisher’s exact 
test), although significant difference was not 
recognized at diagnosis (Tables 1 and 2; Figure 1). The 
involved organs were as follows: the stomach in 2 
cases (10.0%), in which all tumors were located in the 
pancreatic body and/or tail; duodenal bulb in 2 cases 
(10.0%), in which all tumors were located in the 
pancreatic head; descending part of the duodenum in 
13 cases (65.0%), in which all tumors were located in 
the pancreatic head; and horizontal part of the 
duodenum in 3 cases (15.0%), in which 1 and 2 tumors 
were located in the pancreatic head and body, 
respectively. Malignant cells were confirmed in 9 
(52.9%) of 17 patients in whom endoscopic biopsy was 
performed. Although gastrointestinal bleeding has not 
been identified in patients with gastric invasion, that 
developed in 4 out of 18 patients with duodenal 
invasion (22.2%). One of these 4 patients died of 
repeated gastrointestinal bleeding. 
 

Esophagogastric Varices 
 
Unlike gastroduodenal invasion, esophagogastric 
varices were observed in the cases with lesions located 
in the pancreatic body and/or tail significantly more 
frequently than in those with lesions in the head (3 of 
39 cases (7.7%) vs. 11 of 37 cases (29.7%) during the 
clinical course (P=0.018, Fisher’s exact test)), although 
significant difference was not recognized at diagnosis 
(Tables 1 and 2; Figure 2). The involved organs were as 
follows: the esophagus in 6 cases (42.9%), in which 2 
tumors were located in the pancreatic head and 4 in the 
body and/or tail; stomach in 5 cases (35.7%), in which 
all tumors were located in the pancreatic body or tail; 
and both the esophagus and stomach in 3 cases 

Figure 1. Case of pancreatic head cancer with duodenal invasion. Figure 2. Case of pancreatic head cancer with esophageal varices. 

Figure 3. Case of pancreatic head cancer with radiation-induced 
gastric ulcer. 
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(21.4%), in which 1 and 2 tumors were located in the 
pancreatic head and body, respectively. Gastric varices 
were found in 8 cases and were located in cardia in 1 
case (12.5%), in fornix in 5 cases (62.5%), and both 
cardia and fornix in 2 cases (25.0%). Portal venous 
systems were invaded in all 14 patients with 
esophagogastric varices. The splenic vein was involved 
in all 11 patients with pancreatic body and/or tail 
cancer, but not in any of those with pancreatic head 
cancer. F1 varices were observed in 7 of the 14 patients 
(50.0%), and F2 varices in another 7 patients (50.0%), 
while no F3 varices were identified. The red color sign 
was detected in 5 of the 14 patients (35.7%). Only 2 
patients with F2 varices and red color sign presented 
with bleeding from esophagogastric varices. Although 
1 of these 2 patients received endoscopic injection 
sclerotherapy, he died of repeated gastrointestinal 

bleeding. The other patient did not receive endoscopic 
treatment because variceal bleeding was controlled 
conservatively. There were no patients in whom 
endoscopic treatment for esophagogastric varices 
without bleeding was performed. 
 
Radiation-Induced Gastroduodenal Mucosal 
Lesions 
 
Thirteen (72.2%) of the 18 patients treated with 
radiotherapy underwent upper gastrointestinal 
endoscopy post-radiotherapy. Radiation-induced 
gastroduodenal ulcers developed in 5 (38.5%) of these 
patients (Figure 3). The involved organs were as 
follows: the stomach in 3 cases, in which 1 and 2 
tumors were located in the pancreatic body and 
pancreatic head, respectively; duodenum in 1, in which 
the tumor was located in the pancreatic head; and both 
stomach and duodenum in 1, in which the tumor was 
located in the pancreatic head. In addition, radiation-
induced gastritis developed in 4 patients (30.8%) in 
whom 2 tumors were located in the pancreatic head and 
2 in the body. A total of 9 (50.0%) of the 18 patients 
suffered radiation-induced gastroduodenal mucosal 
lesions. All 9 patients with them received proton pump 
inhibitor (PPI; n=5) or histamine H2-receptor 
antagonist (H2 blocker; n=4) after radiotherapy. Upper 
gastrointestinal bleeding was observed in 3 (33.3%) out 
of these 9 patients (1 with gastric ulcer and 2 with 
gastritis). Upper gastrointestinal bleeding developed 3 
weeks after radiotherapy in 1 patient with radiation-
induced gastric ulcer, and 5 or 7 months after 
radiotherapy in 2 patients with radiation-induced 
gastritis. Argon plasma coagulation therapy was 
effective for hemostasis in 2 patients with radiation-
induced gastritis (Figure 4ab). The other patient with 
radiation-induced ulcer did not receive endoscopic 
treatment because bleeding was controlled 
conservatively. 
 
Gastroduodenal Ulcers 
 
Of the 8 patients with gastroduodenal ulcers (except 
radiation-induced ulcers), the involved organs were as 
follows: the stomach in 4 cases (50.0%), in which 2 
tumors were located in the pancreatic head and 2 in 
pancreatic body; and duodenum in 4 (50.0%), in which 
all tumors were located in the pancreatic head. Ulcers 
were induced by biliary drainage device in 3 cases 
(37.5%) (self-expandable metallic stent in 2, and 
endoscopic nasobiliary drainage in 1) and nonsteroidal 
anti-inflammatory drugs (NSAIDs) in 2 cases (25.0%); 
although 1 of the 2 patients with duodenal ulcer 
induced by NSAIDs was not treated with PPI or H2 
blocker, the other patient received H2 blocker before 
the onset of ulcer. Helicobacter pylori infection was 
confirmed in 2 of the remaining 3 patients. 
Gastrointestinal bleeding was observed in 4 patients 
(50.0%) (1 by self-expandable metallic stent, 2 by 
NSAIDs, and 1 with Helicobacter pylori infection). 
Endoscopic clipping was effective for hemostasis in 1 
patient with gastroduodenal ulcers (except radiation-

Figure 4 a. Case of pancreatic head cancer with radiation-induced 
gastritis. b. Argon plasma coagulation therapy was effective in this
case. 
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induced ulcers). The other 3 patients did not receive 
endoscopic treatment because bleeding was controlled 
conservatively. In addition, 5 out of the 75 patients 
with pancreatic cancer had radiation-induced ulcers 
(6.7%); therefore, the total number of patients with 
gastroduodenal ulcers accounted to 13 cases (17.3%). 
 
Portal Hypertensive Gastropathy 
 
Portal hypertensive gastropathy was observed in 3 
patients (4.0%) in whom tumor locations were the 
pancreatic head (n=1) and body (n=2). All three 
patients with portal hypertensive gastropathy also 
suffered from esophagogastric varices. All 
esophagogastric varices complicated with portal 
hypertensive gastropathy presented with F2 varices and 
red color sign. Upper gastrointestinal bleeding 
developed in 1 patient with portal hypertensive 
gastropathy. Although gastrointestinal bleeding was 
uncontrollable by medication (beta-blocker), 
percutaneous portal vein stent (10x60 mm; Luminexx®, 
BARD, Murray Hill, NY, USA) was effective for 
hemostasis of gastrointestinal bleeding. 
 
Other Findings 
 
One patient with pancreatic tail cancer was 
accompanied with duodenal metastasis (1.3%). In this 
case, a flat elevated lesion with ulceration was 
observed in the duodenal bulb, and the presence of 
malignant cells was confirmed. 
Gastrointestinal bleeding from unknown primary site 
was identified in 1 patient with pancreatic head cancer 
(1.3%). He died of sudden gastrointestinal bleeding. 
 
Symptoms Related to Upper Gastrointestinal 
Lesions 
 
The incidences of symptoms related to upper 
gastrointestinal lesions were examined. Twenty-nine of 
56 lesions (51.8%) presented with symptoms related to 
the lesions. The symptoms were observed in 12 
(60.0%) of 20 patients with gastroduodenal invasion, 2 
(14.3%) of 14 with esophagogastric varices, 8 (88.9%) 
of 9 with radiation-induced gastroduodenal mucosal 
lesions, 5 (62.5%) of 8 with gastroduodenal ulcers 
(except radiation-induced ulcers), 1 (33.3%) of 3 with 
portal hypertensive gastropathy, and 1 out of 1 with 
gastrointestinal bleeding from unknown primary site. 
The remaining patient with duodenal metastasis had no 

symptoms. The incidences of symptoms related to 
gastroduodenal invasion (60.0%) and radiation-induced 
gastroduodenal mucosal lesions (88.9%) were 
significantly higher than in esophagogastric varices 
(14.3%) (P=0.013 and P<0.001, respectively; Fisher’s 
exact test). Fifteen of 56 lesions (26.8%) were 
accompanied by upper gastrointestinal bleeding. Most 
of these patients received endoscopic therapy and/or 
blood transfusion. Gastrointestinal bleeding was 
observed in 4 (20.0%) of 20 patients with 
gastroduodenal invasion, 2 (14.3%) of 14 with 
esophagogastric varices, 3 (33.3%) of 9 with radiation-
induced gastroduodenal mucosal lesions, 4 (50.0%) of 
8 with gastroduodenal ulcers (except radiation-induced 
ulcers), 1 (33.3%) of 3 with portal hypertensive 
gastropathy. In addition, one patient had gastro-
intestinal bleeding from unknown primary site, while 
the remaining patient with duodenal metastasis had no 
gastrointestinal bleeding. There were no significant 
differences in the incidence of gastrointestinal bleeding 
between different upper gastrointestinal lesions 
(P=1.000, P=0.343, P0.137, and P=0.465, respectively) 
in comparison with esophagogastric varices. Three of 
15 patients in whom bleeding was confirmed 
endoscopically (1 patient with duodenal invasion, 1 
with esophagogastric varices, and 1 of unknown 
primary site) died of upper gastrointestinal bleeding. In 
addition, 2 patients in whom upper gastrointestinal 
endoscopy was not performed at hematemesis (1 
patient with duodenal invasion, 1 with unknown 
primary site) died of upper gastrointestinal bleeding. 
No significant endoscopic abnormalities were found at 
diagnosis in 2 patients with gastrointestinal bleeding 
from unknown primary site. A total of 5 (6.7%) of the 
75 patients died of upper gastrointestinal bleeding. 
 
New Upper Gastrointestinal Lesions 
 
As shown in Table 3, new upper gastrointestinal lesions 
on second or later examinations were observed in 14 
(25.0%) of the 56 upper gastrointestinal lesions during 
the clinical course of pancreatic cancer: 4 cases with 
gastroduodenal invasion, 1 with esophagogastric 
varices, 6 with radiation-induced gastroduodenal 
mucosal lesions, 1 with duodenal ulcer (except 
radiation-induced ulcers), 1 with portal hypertensive 
gastropathy, and 1 with gastrointestinal bleeding from 
an unknown primary site. 
 
DISCUSSION 
 
Upper gastrointestinal lesions related to pancreatic 
cancer have been reported in the English language 
literature [1, 2, 3, 4, 5, 6, 7, 8, 9]. However, there have 
been few endoscopic studies in pancreatic cancer 
patients [2, 5, 9]. In addition, although the endoscopic 
findings at diagnosis have been reported previously [9], 
endoscopic upper gastrointestinal lesions that 
developed during the clinical course of pancreatic 
cancer have not been reported previously. In the 
present study, we investigated the upper 
gastrointestinal lesions in patients with pancreatic 

Table 3. Incidence of new upper gastrointestinal lesions on 2nd or 
later examination. 
 Total 

(n=56) 

Gastroduodenal invasion 4 (7.1%) 

Esophagogastric varices 1 (1.8%) 

Radiation-induced gastroduodenal mucosal lesions 6 (10.7%) 

Ulcers (except for radiation-induced) 1 (1.8%) 

Portal hypertensive gastropathy 1 (1.8%) 

Gastrointestinal bleeding of unknown primary site) 1 (1.8%) 
Total 14 (25.0%)
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cancer who underwent upper gastrointestinal 
endoscopy. 
Gastroduodenal invasion complicated with pancreatic 
cancer has been reported [1, 2, 3, 4, 6]. In a previous 
study, gastric invasion was observed in 20 (27%) and 
duodenal invasion was observed in 30 (40%) of 75 
patients with pancreatic cancer at autopsy [1]. In 
another autopsy report, gastric invasion was observed 
in 9 (7%) and duodenal invasion in 51 (37%) of 138 
patients [4]. However, there have been few endoscopic 
reports regarding gastroduodenal invasion as a 
complication of pancreatic cancer [2, 6]. In the present 
study, gastroduodenal invasion was observed in 11 
(21%) of 53 patients at diagnosis, and 20 (27%) of 75 
patients during the clinical course of pancreatic cancer. 
The high incidence of gastroduodenal invasion at 
autopsy is assumed to be correlated with the 
progressive state of pancreatic cancer in most cases. In 
the present study, gastroduodenal invasion developed 
in patients with pancreatic cancer located in the 
pancreatic head at a significantly higher rate than in 
those with lesions in the pancreatic body and/or tail. It 
is assumed that pancreatic head cancer is prone to 
invade the duodenum, because the pancreas adjoins the 
duodenum and the duodenal wall is thinner than the 
gastric wall. It has been reported that patients with 
pancreatic cancer often develop gastrointestinal 
bleeding due to direct tumor invasion into the 
gastrointestinal tract [2, 3, 6]. In the present study, 
upper gastrointestinal bleeding developed in 4 patients 
with duodenal invasion. Gastrointestinal bleeding was 
uncontrollable in 1 of these 4 patients and resulted in 
death. Gastrointestinal bleeding due to direct tumor 
invasion is thought to be a critical complication in the 
patients with pancreatic cancer. 
Esophagogastric varices as a complication of 
pancreatic diseases have been reported previously [5, 7, 
8, 9]. The mechanism underlying the development of 
esophagogastric varices is assumed to entail 
involvement of the splenic vein by pancreatic disease, a 
manifestation called left-sided portal hypertension [12]. 
In endoscopic studies, it was reported that 
esophagogastric varices were observed by endoscopic 
ultrasonography in 16 patients (21%) with pancreatic 
diseases (pancreatic tumors in 12 and pancreatitis in 4) 
of 76 patients in whom gastroesophageal varices were 
detected endoscopically [5]. In another endoscopic 
study, esophagogastric varices were found in 25 (26%) 
patients with pancreatic cancer among 96 patients who 
underwent upper gastrointestinal endoscopy at 
diagnosis [9]. This previous study indicated that 
esophagogastric varices tended to be observed in 
patients with pancreatic body and/or tail cancer more 
frequently in those with pancreatic head cancer. In the 
present study, esophagogastric varices were observed 
in patients with pancreatic body and/or tail cancer at 
significantly higher rates than in those with pancreatic 
head cancer. It is assumed that the splenic vein is more 
susceptible to invasion by pancreatic body and/or tail 
cancer than pancreatic head cancer. In the present 

study, although the red color sign was observed in 
about one third of the patients with esophagogastric 
varices, no F3 varices were identified. In addition, 
upper gastrointestinal bleeding developed in only 2 
(14.3%) of 14 patients, although 1 patient died of 
repeated GI bleeding. We speculated that segmental 
portal hypertension in patients with pancreatic cancer is 
reduced by flow from the short gastric or 
gastroepiploic vein to the portal vein (hepatopetal 
route) in contrast to liver cirrhosis (hepatofugal route). 
In this study, portal hypertensive gastropathy 
developed in 3 patients with pancreatic cancer. Portal 
hypertensive gastropathy related to pancreatic cancer 
has not been reported previously. Upper gastro-
intestinal bleeding developed in 1 patient with portal 
hypertensive gastropathy, resulting in hemostasis by 
percutaneous portal vein stent. 
Although radiation-induced gastroduodenal mucosal 
lesions with pancreatic cancer have been reported, the 
incidence is relatively low [13, 14]. However, a total of 
9 (50%) of the 18 patients who were treated with 
radiotherapy suffered from radiation-induced mucosal 
lesions in this study. It was assumed that long-term 
follow-up and frequent upper gastrointestinal 
endoscopy at digestive symptoms may have influenced 
the high prevalence in this study. Although all 9 
patients with radiation-induced gastroduodenal 
mucosal lesions have been treated with PPI or H2 
blockers since radiotherapy, upper gastrointestinal 
bleeding developed in 2 patients with radiation-induced 
gastritis 5 or 7 months after radiotherapy, resulting in 
hemostasis by argon plasma coagulation therapy. 
Therefore, attention should be paid to late-onset upper 
gastrointestinal bleeding in patients treated with 
radiotherapy. It is assumed that PPI or H2 blockers 
would be insufficient to prevent radiation-induced 
mucosal lesions. 
There have been few previous reports of studies 
regarding gastroduodenal ulcers complicated with 
pancreatic cancer. In the present study, a total of 8 
cases with gastroduodenal ulcers (except radiation-
induced ulcers) were observed. In addition to 5 patients 
with radiation-induced ulcers, a total of 13 cases of 
gastroduodenal ulcers were identified. Although 2 
patients developed NSAID-induced gastroduodenal 
ulcers, they were not treated with PPI (1 patient was 
treated with H2 blocker). PPI may have prevented 
gastroduodenal ulcers in these patients. In this study, 
although gastroduodenal ulcers were observed in only 
3 patients at diagnosis, 10 lesions were newly 
identified especially in patients treated with 
radiotherapy, biliary drainage, or NSAIDs. Therefore, 
gastroduodenal ulcers should be considered in patients 
with pancreatic cancer receiving these therapies during 
the clinical course. 
In the present study, about half of the upper 
gastrointestinal lesions presented with symptoms 
related to upper gastrointestinal lesions especially in 
patients with gastroduodenal invasion, radiation-
induced gastroduodenal mucosal lesions, and 
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gastroduodenal ulcers (except radiation-induced 
ulcers). Upper gastrointestinal bleeding as a 
complication of pancreatic cancer has been reported 
previously [2, 3, 6, 7, 8]. In this study, 15 (27%) of 56 
lesions were accompanied by upper gastrointestinal 
bleeding. Most of upper gastrointestinal bleeding was 
controlled by endoscopic or conservative treatment. 
However, 3 of 15 patients in whom bleeding was 
confirmed endoscopically died of upper gastrointestinal 
bleeding. In addition to 2 patients in whom upper 
gastrointestinal endoscopy was not performed at 
hematemesis, a total of 5 (7%) of 75 patients died of 
upper gastrointestinal bleeding. Therefore, attention 
must be paid regarding upper gastrointestinal bleeding 
in patients with pancreatic cancer. When upper 
gastrointestinal bleeding occurs or is suspected during 
follow-up of pancreatic cancer, upper gastrointestinal 
endoscopy should be performed promptly. Although 
progression of anemia often develops in patients with 
pancreatic cancer due to bone marrow suppression by 
chemotherapy or secondary anemia, upper gastro-
intestinal endoscopy is recommended for evaluation of 
upper gastrointestinal bleeding in cases in which 
anemia has developed. 
In this study, 14 (25%) of 56 upper gastrointestinal 
lesions were observed on the second or later 
examination. In particular, gastroduodenal invasion and 
radiation-induced gastroduodenal mucosal lesions were 
predominant in these cases. Therefore, attention should 
be paid to patients in whom pancreatic tumors have 
enlarged or radiotherapy has been performed. 
The survival period of patients with pancreatic cancer 
has been prolonged due to the development of 
gemcitabine [15] and S-1 [16]. Therefore, the 
appearance of upper gastrointestinal lesions during the 
clinical course of pancreatic cancer is predicted to 
increase. In addition, clinical symptoms related to 
upper gastrointestinal lesions would be often masked 
by NSAIDs or opioid in patients with pancreatic 
cancer. It is proposed that upper gastrointestinal 
endoscopy may be recommended in patients with 
pancreatic cancer at diagnosis and in whom pancreatic 
tumors have enlarged or radiotherapy has been 
performed, and should be performed in patients in 
whom upper gastrointestinal bleeding is suspected of. 
In conclusion, the incidence of upper gastrointestinal 
lesions in patients with pancreatic cancer was relatively 
high. In addition, the incidence increased with the 
clinical course of pancreatic cancer. We should pay 
attention to upper gastrointestinal lesions in patients 
with pancreatic cancer. In particular, when the 
symptoms associated with upper gastrointestinal 
bleeding are observed, upper gastrointestinal 
endoscopy should be performed promptly. 
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