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Abstract:
Objective We examined the clinical course and treatment method of a case series of radiation-induced hem-

orrhagic gastroduodenitis with clinical signs.

Methods This was a single-center retrospective observational study.

Patients We included seven patients with radiation-induced hemorrhagic gastroduodenitis treated at our

hospital between April 2014 and May 2020.

Results One male patient each had cancer of the head of the pancreas, bile duct cancer, hepatocellular car-

cinoma, and ureteral cancer, whereas two women had recurrent endometrial cancer and one woman had re-

current cervical cancer. The onset occurred 3-5 months after the end of radiation treatment. Endoscopic ex-

aminations showed a red edematous mucous membrane in a fragile condition stretching from the antrum of

the stomach to the duodenum, with telangiectasia and ulcer. For endoscopic hemostasis, five patients under-

went argon plasma coagulation (APC), which was successful in three patients. Two of these were being ad-

ministered an antithrombotic at the time. One case resistant to conservative treatment required repeated trans-

fusion for recurring hemorrhaging over a short period of time and therefore underwent surgical treatment.

Thereafter, the postoperative course was favorable.

Conclusions Actively attempting hemostasis through APC and surgery is effective for treating radiation-

induced hemorrhagic gastroduodenitis. The use of an antithrombotic agent might lead to a risk of repeated

hemorrhaging. Therefore, repeated hemostasis through APC is crucial.
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Introduction

Regarding the treatment for radiation enteritis, although

the 2016 Guidelines for Radiation Treatment Plan, which is

the official guideline of the Japanese Society for Radiation

Oncology, describes various gastrointestinal complications

associated with radiation treatment of various types of can-

cers, however, insufficient details regarding prevention and

treatment methods are included. Further, there are many re-

ports on the efficacy of methods of endoscopic hemostasis

such as argon plasma coagulation (APC) and hyperbaric

oxygen (1-3); however, there is no comprehensive report on

radiation-induced hemorrhagic gastroduodenitis, and the

clinical characteristics of this condition thus remains unclear.

In this study, we investigated the clinical courses of and

the treatment methods used in cases of radiation-induced

hemorrhagic gastroduodenitis with clinical signs presenting

for management at our institution.

Materials and Methods

We assessed the patients’ background, treatment course,

and outcomes of seven cases of radiation-induced hemor-
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Table　1.

No.

Age 

(by 10 

Years)

Sex
Underlying 

Disease

Irradiated 

Area

Irradiation 

Dose

Irradiation 

Dose

Gastric 

Lesion

Duodenal 

Lesion

Initial 

Symptom
Comorbidity

Antithrombotic 

Drug

1 70 Female Endometrial 

Cancer, 

Recurrence

ParaAo 60

30

Gy

Fr

Yes Yes Melena Atrial 

Fibrillation

None

2 80 Male Ureteral 

Cancer

ParaAo 50

20

Gy

Fr

No Yes Melena None None

3 70 Male Biliary Cancer Primary 

Lesion 

(CRT)

50

25

Gy

Fr

Yes No Grogginess None None

4 60 Male Pancreatic 

Head Cancer

Primary 

Lesion 

(CRT)

50

25

Gy

Fr

Yes No Epigastric 

Pain

Atrial Fibrillation 

Internal Carotid 

Artery Stenosis

Apixanban 

Clopidogrel

5 30 Female Cervical 

Cancer, 

Recurrence

Pelvis 

ParaAo

60

30

Gy

Fr

Yes Somewhat Epigastric 

Pain

Pelvic Venous 

Thrombosis

Edoxaban 

→cessation

6 80 Male Hepatocellular 

Cancer

Liver S5 48

8

Gy

Fr

No Yes Melena Cirrhosis None

7 60 Female Endometrial 

Cancer, 

Recurrence

Pelvis 

ParaAo

60

30

Gy

Fr

No Yes Vomiting Cirrhosis after 

Mitral Valve 

Replacement

Warfarin

rhagic gastroduodenitis treated at our hospital between April

2014 and May 2020. The criterion for the decision to treat

was confirmation of hemorrhage causing chronic anemia or

diminished quality of life (QOL), for which endoscopic ex-

aminations were used to confirm telangiectasia and erosion,

as well as the absence of deep ulcers. The study was con-

ducted in accordance with the Declaration of Helsinki

(2013) after the protocol had been approved by the Ethics

Review Committee of Osaka Medical College (Osaka Medi-

cal College Institutional Review Board approval no. 2901).

Results

The list of cases is presented in Table 1. There were four

men (two in their 80s, one in his 70s, and one in his 60s)

and three women (one in her 70s, one in her 60s, and one in

her 30s). Table 1 includes the primary illnesses and radiation

treatment details of all seven cases. Table 2 shows the clini-

cal courses of all seven cases. Onset was three to five

months after the end of radiation treatment. The initial

symptoms were melena in three cases, epigastric pain in two

cases, wobbling in one case, and vomiting in one case. Dur-

ing the initial examination, there was notable anemia [hemo-

globin (Hb): 3.5-7.2 g/dL], but this was not pancytopenia

due to bone-marrow suppression. The total number of units

of transfusion administered ranged from 10 to 76 units. En-

doscopic images confirmed a red edematous mucous mem-

brane in a fragile condition stretching from the antrum of

the stomach to the duodenum, together with telangiectasia

and ulcer, and with most patients showing late reactions to

radiation. For endoscopic hemostasis, APC was performed

for five cases. Of the remaining two cases, one case natu-

rally achieved hemostasis through observation (no. 2, Ta-

ble 1). The other case required continued anticoagulant ther-

apy, and given the increased risk of hemorrhaging, we only

used thrombin spray without endoscopic hemostasis treat-

ment (no. 7, Table 1). There were three cases in which he-

mostasis was achieved by endoscopic hemostasis and two

cases in which hemostasis could not be achieved by endo-

scopic hemostasis, respectively. One case finally achieved

hemostasis after nine rounds of APC (no. 1, Fig. 1). In

terms of complications associated with endoscopic hemosta-

sis, there was no complication when noncontact hemostasis

was performed with APC, but there was one case of delayed

perforation when contact hemostasis was performed with he-

mostatic forceps (no. 6, Fig. 2). Surgery was necessary for

the resolution of a case resistant to conservative treatment,

which repeatedly required transfusions over a short period of

time, but this patient’s postoperative course was ultimately

favorable (no. 3; Fig. 3). In terms of the use of antithrom-

botic agents, the woman in her 60s was taking warfarin fol-

lowing mitral valve replacement, the woman in her 30s was

taking edoxaban (Daiichi Sankyo, Tokyo, Japan) for pelvic

thrombosis, and the man in his 60s was taking apixaban

(Bristol-Myers Squibb, New York, USA) for atrial fibrilla-

tion and clopidogrel for internal carotid artery stenosis. Two

out of three cases experienced a recurrence of hemorrhaging

after hemostasis, which was once again stopped with APC.

Because the use of antithrombotic agents leads to a risk of

hemorrhaging, it is important to repeat APC to achieve he-

mostasis. During the course of treatment, cases in which he-

mostasis was achieved were able to be shifted to outpatient

treatment or at-home treatment, but those cases in which he-

mostasis was difficult or with delayed perforation experi-

enced prolonged hospitalization, leading to a decreased QOL

due to limitations placed on meals and activities (Fig. 4). In

the present examination, the distribution of lesions and nu-

tritional state were not related to hemostasis. We herein pre-
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Table　2.

No.

Age 

(by 10 

Years)

Sex
Underlying 

Disease

PPI 

(before Onset)

Original 

Alb 

(g/dL)

Alb 

(g/dL)

Original 

Hb 

(g/dL)

Hb 

(g/dL)

Total Blood 

Transfusion 

Volume 

(units)

Onset (after 

Irradiation)
Hemostasis Course

Course 

(after Onset)

1 70 Female Endometrial 

Cancer, 

Recurrence

none 4.0 3.8 11.0 7.2 70 3 months Successful Hospital Visits 

for 14 Months

Died after 

17 Months 

2 80 Male Ureteral 

Cancer

none 3.8 3.5 12.5 5.6 10 3 months Natural 

Hemostasis

Hospital Visits 

for 6 Months

Alive after 

8 Months

3 70 Male Biliary Cancer Vonoprazan 

10mg, from 

before RT

2.4 2.3 11.3 3.5 46 5 months Uncontrollable 

→surgery

Hospital Visits 

for 6 Months

Died after 

8 Months

4 60 Male Pancreatic 

Head Cancer

Vonoprazan 

10mg, 

30 Days

3.9 2.5 11.8 5.7 42 3 months Successful 

→rebleeding 

→re-hemostasis

Outpatient 

Chemotherapy 

for 3 Months

Died after 

8 Months

5 30 Female Cervical 

Cancer, 

Recurrence

Lansoprazole 

15mg, 

10 Days

3.4 2.8 8.0 4.1 34 4 months Successful 

→rebleeding

 →re-hemostasis

Home-bound 

for 2 Months

Died after 

5 Months

6 80 Male Hepatocellular 

Cancer

Esomeprazole 

10mg, from 

before RT

3.3 2.7 11.0 6.9 32 3 months Complication of 

Endoscopic 

Treatment

Inpatient 

Treatment

Died after 

2 Months

7 60 Female Endometrial 

Cancer, 

Recurrence

none 4.1 2.9 11.8 3.5 76 3 months Uncontrollable Inpatient 

Treatment

Died after 

9 Months

sent further details of three of the investigated cases below.

Case 1 (no. 1, Fig. 1): a woman in her 70s chiefly com-

plained of melena. She had undergone surgery and postop-

erative chemotherapy performed for endometrial cancer

(stage IVB). After 7 years, the cancer recurred in the para-

aortic lymph node and for which radiation treatment was

performed (60 Gy). Because melena was observed approxi-

mately 3 months subsequently, the patient was examined.

Her Hb level decreased from 11.0 g/dL to 7.2 g/dL. She had

a medical history of atrial fibrillation (no anticoagulant ther-

apy), hypertension, and type II diabetes. A red hemorrhagic

mucous membrane in a fragile condition was found widely

ranging from the antrum to the descending part of the duo-

denum. A total of nine APC procedures were performed for

recurring hemorrhaging, ultimately achieving hemostasis

(Fig. 1). The subject was able to be converted to outpatient

treatment and has not required any further transfusion for

nine months.

Case 2 (no. 6, Fig. 2): a man in his 80s complained

chiefly of melena. He had undergone radiation therapy (48

Gy/8 fr) for hepatocellular carcinoma (S5). Approximately 3

months later, melena was observed, and he was medically

examined. His Hb level decreased from 11.0 g/dL to 6.9 g/

dL. He had a medical history of type C liver cirrhosis. From

the duodenum bulb to descending part of duodenum, a red

edematous mucous membrane in a fragile condition was

found, while an ulcer with exposed blood vessels was ob-

served at the superior duodenal angle (Fig. 2a). In addition

to APC, cauterization with hemostatic forceps was per-

formed on the exposed blood vessels, but hemostasis was

unsuccessful. A total of six hemostasis treatments were per-

formed. On the 61st day of the illness, delayed perforation

was noted, leading to peritonitis (Fig. 2b). The advancement

of liver failure led to a deterioration of the case patient’s

general condition and, after two months of hospitalization

and treatment, he passed away.

Case 3 (no. 3, Fig. 3): a man in his 70s complained

chiefly of wobbling. He had undergone chemoradiotherapy

(50 Gy) for bile duct cancer (T3N1M0 stage IIIb). Approxi-

mately 5 months later, the patient visited our hospital for an

examination with the chief complaint of general malaise.

His Hb level decreased from 10.0 g/dL to 3.5 g/dL. He was

immediately hospitalized. A red hemorrhagic mucous mem-

brane in a fragile condition was found ranging from the an-

trum to the pyloric antrum (Fig. 3a) and repetitive attempts

to achieve hemostasis with APC did not alleviate the anemia

nor recurring hemorrhaging (Fig. 3b). As the case was con-

sidered to be resistant to conservative treatment, on the 28th

of the illness, laparoscopically assisted distal gastrectomy

was conducted (Fig. 3c). Pathologically, multiple sores and

their reproduced images were found in the antrum and a

scattered growth of collagen fibers and capillaries was ob-

served in the lamina propria. Mild fibrous thickening was

confirmed form the submucosa to the subserosa, which was

consistent with the patient’s late reaction to radiation expo-

sure (Fig. 3d, e). On postoperative day 33, the patient was

discharged to recuperate for six months at home.

Discussion

To the best of our knowledge, the present paper is the

first report to summarize clinical cases of radiation-induced

hemorrhagic gastroduodenitis. The results of the present

study indicate that actively attempting hemostasis through

APC and surgery to treat radiation-induced hemorrhagic

gastroduodenitis is effective. Because antithrombotic agents

pose a risk of hemorrhaging, it is crucial to achieve hemo-

stasis with repeated APC. Radiation enteritis is divided into

early and late reactions, which appear by way of completely

different mechanisms. An early reaction is marked direct
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Figure　1.　Recurring hemorrhaging associated with radiation-induced hemorrhagic gastroduodeni-
tis. a: Esophagogastroduodenoscopy: red hemorrhagic mucous membrane in a fragile condition was 
found from the antrum to the pyloric antrum. b: Esophagogastroduodenoscopy: while performing 
APC for the lesion in “a,” oozing from part of the red mucous membrane was confirmed. c: Esopha-
gogastroduodenoscopy: a red hemorrhagic mucous membrane in a fragile condition was found in a 
wide area of the descending part of the duodenum. There was also a small ulcer noted following APC 
(arrow). Oozing from the part of the red mucous membrane was noted. d: Esophagogastroduodenos-
copy: while conducting APC to treat the lesion in “c,” a portion of the red mucous membrane was 
found to exhibit oozing.

a b

c d

damage to intestinal epithelial cells, while proliferation ar-

rest and shrinkage of crypt epithelial cells, hyperemia of the

mucous membrane due to reflux, thickening, sores, and

hemorrhagic tendency are also observed. It is reversible, re-

solving spontaneously after several months without perma-

nently reducing the QOL. On the other hand, a late reaction

typically involves irreversible fibrosis of submucosa and ar-

teriosclerotic changes. Vascular wall hypertrophy caused by

endarteritis leads to microangiopathy and the characteristic

endoscopic finding is red (2, 4, 5). The risks of radiation

gastritis include a high total irradiation dose and fractional

dose and tolerance dose for the stomach is said to be 45 Gy.

An existing study conducted a prospective observational in-

vestigation of 123 cases in which chemoradiotherapy was

performed to treat unresectable and advanced localized he-

patocellular carcinoma and reported that there were 18 seri-

ous gastrointestinal complications (affecting 14.6% of cases)

with an average onset of 74.3 days. Moreover, hemorrhaging

was found in 13 out of 123 cases (10.6%) (6). When treat-

ing hemorrhagic cases, APC is considered to be effective for

cases due to radiation gastritis (7) and radiation duodeni-

tis (8-12); this is the first-line treatment option used at our

facility as well. APC is able to discharge energy by dispers-

ing current without contact, which makes it well-suited for

operating near fragile mucous membranes. Liang et al. re-

ported a case of hemorrhagic radiation-induced gastritis for

which hemostasis was achieved by adding low-dose polido-

canol sclerotherapy to APC (13). If a case is resistant to

conservative treatment, surgical gastrectomy is effective. In

the present study, one case was treated surgically and
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Figure　2.　Complication of endoscopic hemostasis. a: Esophagogastroduodenoscopy: upper gastro-
intestinal endoscopy confirmed a red edematous mucous membrane in a fragile condition below the 
duodenum bulb together with an ulcer with exposed blood vessels in the superior duodenal angle. b: 
A computed tomography scan from the 61st day of illness: pneumoretroperitoneum (arrow) and a 
large volume of ascites were confirmed.

aa b

Day 61

Figure　3.　Surgical case. a: Esophagogastroduodenoscopy: a red hemorrhagic mucous membrane in 
a fragile condition was found widely ranging from the antrum to the pyloric antrum. b: Esophagogas-
troduodenoscopy: APC confirmed recurring hemorrhaging despite multiple attempts at hemostasis. 
c: Excised specimen. d: Histopathological findings: mild fibrous thickening was confirmed in submu-
cosal small blood vessels. e: Histopathological findings: high-power enlargement of mild fibrous 
thickening.

a b c

d e

showed a favorable course thereafter (14, 15). In terms of

other treatments, the use of hyperbaric oxygenation for ra-

diation damages is covered by the Japanese National Health

Insurance Program and its use for radiation-induced gastritis

has been reported to be effective (16, 17). As for drug op-

tions, cases showing efficacy for octreotide (18), glucocorti-

coid therapy (19), and growth hormone (20) have been re-

ported. In terms of molecular targeted therapy, bevacizumab

(a humanized anti-vascular endothelial growth factor mono-

clonal antibody) has been reported to be effective for sup-

pressing neoangiogenesis in radiation gastritis (21). How-

ever, since this therapy inhibits the regeneration and repair

of epithelial cells, it increases the risk of hemorrhage in the

digestive tract (22). Meanwhile, sorafenib aggravates radia-
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Figure　4.　The course graph. A yellow line shows the course from the end of radiation treatment to 
the onset of radiation-induced hemorrhagic gastroduodenitis. A red line indicates hospitalization. A 
purple line indicates outpatient treatment with transfusion. A blue line indicates either outpatient or 
home treatment without transfusion.

Pre-onset

Inpatient treatment

Outpatient blood transfusion

Outpatient home-bound

6 months 12 months 18 months

hematemesis

APC

melena

hemostatic forceps
thrombinhyperbaric 

oxygen

other symptom

surgery

tion duodenitis by suppressing repair of the epithelium via

inhibition of the vascular endothelial growth factor receptor

and tyrosine kinase (23). As such, no consensus has been

reached about molecular targeted therapy. The present study

was limited by the fact that it was a single-center retrospec-

tive study with a small sample size.

Conclusions

Actively attempting hemostasis through APC and surgery

to treat radiation-induced hemorrhagic gastroduodenitis is

effective. Because antithrombotic agents pose a risk of hem-

orrhaging, hemostasis should therefore be achieved with re-

peated APC.
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