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Abstract

A 77-year-old man who underwent radiotherapy for hepatocellular
carcinoma 6 months prior consulted for esophageal obstruction. Es-
ophagogastroduodenoscopy revealed an esophageal ulcer caused by
radiotherapy for hepatocellular carcinoma. He was treated with di-
etary counseling and vonoprazan. After 9 months, the ulcer improved
but a moderate stenosis remained. Several factors such as high frac-
tion size, history of chemotherapy, and stress associated with food in-
take might involve in the development of a radiation-associated ulcer.
Opportunities to choose radiotherapy for hepatocellular carcinoma
may increase, so we hypothesize that esophageal ulcers might be a
complication that should be noted associated with this therapy.
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Introduction

Hepatectomy, radiofrequency ablation, transcatheter arterial
chemoembolization (TACE), molecularly-targeted therapy,
and liver transplantation are conventional treatments for hepa-
tocellular carcinoma (HCC). In addition, radiotherapy is often
performed for HCC in the case where it is difficult to perform
those treatments [1]. Radiotherapy was rarely performed for
HCC in the past because it was difficult to avoid radiation ex-
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posure to the normal hepatocyte. However, stereotactic body
radiotherapy (SBRT) and intensity-modulated radiotherapy
(IMRT) made it possible to perform radiotherapy for HCC
without excessive radiation exposure to the normal hepatocyte
in late years. It is presumed that the number of HCC cases
treated with radiotherapy will increase in the future. Because
of this, we need to be careful about the complications that we
did not experience so far. What we report here is a case of
refractory esophageal ulcer caused by radiotherapy for HCC.

Case Report

A 77-year-old man was admitted with chief complaints of loss
of appetite and obstruction of epigastrium. His family history
was not applicable. The medicines he used included vono-
prazan 10 mg/day, amlodipine 5 mg/day, pilocarpine 5 mg/day,
and brotizolam 0.5 mg/day. Past medical history showed that
he had tongue cancer, HCC in hepatic segment 2, and gastric
cancer at 76 years old. He received chemoradiotherapy (chem-
otherapy: tegafur-gimeracil-oteracil potassium, 100 mg/day,
administered 2 weeks on/1 week off, finished at two cycles be-
cause of grade 3 oral mucositis; radiotherapy: IMRT, the total
dose: 70.0 Gy in 35 fractions to oropharynx) for tongue can-
cer, TACE for HCC, and endoscopic submucosal dissection for
gastric cancer in the same year. There was no history of treat-
ment of hepatitis, but it was presumed that he had subclinical
hepatitis B (HB) in the past (HBsAg: -, HBsAb: +, HBeAg: -,
HBeAb: -, HBcAb: +).

He had esophagogastroduodenoscopy (EGD) for a follow-
up examination after endoscope treatment of gastric cancer at
the beginning of December, 2017. There were no abnormal en-
doscopic findings on lower esophagus and cardia at this point
(Fig. 1).

The size of HCC in hepatic segment 2 reduced after
TACE. However, it recurred and grew up to 4 cm in size after-
wards (Fig. 2a, b). His Eastern Cooperative Oncology Group
(ECOG) performance status was grade 0, Child-Pugh score
was class A. He was tried TACE for HCC once again, but it
failed because the access to responsible vessel was difficult.
He received radiotherapy for HCC (SBRT, radiation on alter-
nate days, the total dose: 49.0 Gy in seven fractions (48.4 Gy
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Figure 1. Esophagogastroduodenoscopy of December 2017, before radiotherapy. (a) Lower esophagus, 39 cm from the incisors.
(b) Cardia of stomach. They were endoscopic findings of the area before performed radiotherapy for hepatocellular carcinoma
(HCC). At this point, there were no inflammatory findings on the lower esophagus and the cardia of the stomach.

Figure 2. Abdominal computed tomography (CT) of December 2017, before radiotherapy. (a) Abdominal CT (plain). (b) Abdomi-
nal CT (contrast-enhanced; arterial phase). (c) Dose distribution (isodose distributions: yellow line 100%; inside/green line 95%;
blue line 90%). There was a low density area (about 4 cm in size; white arrow) in hepatic segment 2 for abdominal plain CT. It
was well-enhanced in the arterial phase for contrast-enhanced CT. The lesion was close to the gastroesophageal junction. The
lower esophagus and the cardia of the stomach were included in the range of the radiation (yellow arrow head). The total dose
to HCC was D0.5 cm? = 49.0 Gy, the lower esophagus: D0.5cm3 = 48.4 Gy.

to the lower esophagus)) in the S2 segment from the beginning
to the middle of December, 2017 (Fig. 2c¢). He did not have
the symptom at the end of the radiotherapy. He did not visit
our hospital for follow-up due to his self-judgment afterwards.

He consulted our hospital again in June 2018 because he
gradually developed loss of appetite and obstruction in epi-
gastrium after deglutition from around April. EGD revealed a
semicircular esophageal ulcer with slight stenosis on the lower
esophagus, 39 cm from the incisors (Fig. 3a), and localized
gastritis with hematin on the cardia of the stomach (Fig. 3b).
We diagnosed it as esophageal ulcer and gastritis, which were

7

chronic side effect of radiotherapy for HCC because this area
was included in the range of the radiation (Fig. 2c); and there
was no inflammation in it before the radiotherapy. We per-
formed biopsies of these lesions repeatedly, but the malignant
findings were never seen. In addition, hyalinization of the cap-
illary wall was seen in the biopsy segment of the esophageal
lesion. They were pathologically consistent findings for the
esophageal lesion caused by radiation.

He received conservative therapy which included dietary
intervention, combination of tube feeding using gastrostoma,
and administration of vonoprazan for these lesions; and he al-

Figure 3. Esophagogastroduodenoscopy of June 2018, after radiotherapy. (a) Lower esophagus. (b) Cardia of stomach. There
were semicircular esophageal ulcer with slight stenosis on the lower esophagus, 39 cm from the incisors, and localized gastritis

with hematin on the cardia of the stomach.
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Figure 4. Esophagogastroduodenoscopy of July 2018, after radiotherapy. (a) Lower esophagus (before removal of foreign body).
(b) Lower esophagus (after removal of it). Stagnated chicken was found in the lower esophagus (white arrow). After the removal,

the range of the esophageal ulcer enlarged to the oral side.

Figure 5. Esophagogastroduodenoscopy of August 2018. (a) Lower esophagus (before endoscope passed). (b) Lower esopha-
gus (after it passed). Esophageal ulcer grew up for the circumferential lesion with the progression of stenosis. It was barely
passed by GIF-H290 (8.9 mm (outer diameter); Olympus Medical Systems Corp., Japan).

ready had gastrostoma which was done as part of chemoradio-
therapy for tongue cancer before. However, he was not able to
continue dietary intervention. He visited our hospital in July
2018 because of vomiting after eating barbecued chicken with-
out sufficient amount of chewing. Stagnated food and chicken
was found in the lower esophagus by EGD on the same day
(Fig. 4a). We performed removal of foreign body by EGD
immediately. After the EGD, the area of the esophageal ulcer
enlarged to the oral side (Fig. 4b). He received conservative
therapy since he did not have achalasia again; however, it grew
up to a circumferential ulcer with progression of stenosis which

GIF-H290 (8.9 mm outer diameter; Olympus Medical Systems
Corp., Japan) barely passed in August 2018 (Fig. 5). The local-
ized gastritis on the cardia improved with capillary ectasia.

We inferred that it was difficult to improve the esopha-
geal ulcer/stenosis with conservative therapy and this lesion
had the risk to cause esophageal obstruction/ perforation. We
discussed the endoscopic balloon dilation or surgery with him,
but he chose to continue conservative therapy.

The esophageal ulcer improved slowly by conservative
therapy. It almost healed with moderate stenosis in March
2019 (Fig. 6). The symptom/dysphagia score [2] was gradu-

Figure 6. Esophagogastroduodenoscopy of September 2018 and March 2019. (a) Lower esophagus (September 2018). (b)
Lower esophagus (March 2019). The esophageal ulcer was slowly improved by conservative therapy. It almost healed with
moderate stenosis in March 2019.
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Figure 7. Changes in dysphagia score at different times. Dysphagia score: 4 = no passage (unable to swallow anything); 3 = very
poor passage (able to swallow liquids only); 2 = poor passage (able to eat semi-solid foods); 1 = moderate passage (able to eat

some solid foods); 0 = no dysphagia (able to eat normal diet).

ally improved and became stable (Fig. 7).

Discussion

The radiation esophageal toxicity is classified in acute type and
chronic type. Most acute type cases are radiation esophagitis.
It occurs about 2 - 3 weeks after performing radiotherapy and
disappears after stopping the treatment. Chronic type occurs
more than 3 months later after performing radiotherapy and
often causes irreversible stenosis [3, 4]. The patient received
SBRT for a large HCC lesion in the lower esophagus. It was a
situation where the high-dose radiation to the esophagus could
have occurred because the range of the radiation was set slight-
ly wider from HCC. He had a symptom more than 4 months
after the radiotherapy and the esophageal ulcer was refractory.
Therefore, we thought that the case was chronic esophageal/
gastric toxicity caused by radiotherapy.

The total dose of radiation is set to 60 - 70 Gy when radio-
therapy is performed to esophageal cancer [5]. The esophageal
ulcer is often caused by intracavity-external radiotherapy for
esophageal cancer [6, 7]. It is healed by conservative therapy
[7, 8], but the severe intractable ulcer with the perforation may
occurs [9]. The esophageal stenosis and the bronchus ulcer are
rarely caused by external radiotherapy, but the esophageal ul-
cer does not occur from the therapy [10, 11]. The tolerance
dose of the esophagus is usually about 55 Gy [12]. We had
though that it was not likely to cause esophageal ulcer by ra-
diotherapy because the total dose of radiation he received was
49 Gy for HCC and 48.4 Gy to the lower esophagus. However,
the fraction size was set to 7 Gy in this case although it was
common that a fraction size to the esophagus was set to around
2 Gy. For the intracavity radiotherapy, the fraction size is cor-
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related with occurrence of esophageal ulcer more than the to-
tal dose [10, 13]. In this case, there is a high possibility that
esophageal ulcer was caused by radiotherapy for HCC. The
treatment target was in the hepatic vessels, and the esophagus
of this case was irradiated with the dose of 31.2 Gy in four
fractions [14]. It was thought that the esophageal ulcer was
caused by radiotherapy for HCC in this case because a fraction
size was high-dose.

Low-dose of radiation is easy to cause the esophageal ul-
cer/stenosis in the patient performed chemoradiotherapy even
if chemotherapy and radiotherapy are heterochrony [15-17].
The combination of SBRT and vascular endothelial growth
factor inhibitor (VEGFI) for HCC increases bowel toxicity
[18]. The patient was not treated with a VEGFTI, but he received
chemoradiotherapy with tegafur-gimeracil-oteracil potassium
for tongue cancer. The previous systemic chemotherapy for
tongue cancer might contribute to increasing radiosensitivity
of local esophageal tissue.

In addition, it was thought that the physical stimulation
stagnate food might contribute to the aggravation of the es-
ophageal ulcer/stenosis.

In other words, we thought that the severe esophageal ul-
cer was caused and aggravated by some factors in this case are
as follows: 1) radiation with high dose of a fraction size for
HCC; 2) medical history of chemotherapy for tongue cancer;
and 3) physical stimulation by food.

The endoscopic balloon dilation is one of the therapies for
stenosis due to the radiation esophagitis [19, 20]. However, en-
doscopic balloon dilatation is less effective for the esophageal
stenosis caused by non-surgery [20]. Since he had the severe in-
tractable ulcer caused by radiotherapy, he might not have gotten
enough effect for the esophageal stenosis even if he received
endoscopic balloon dilation. Hisakura et al proposed that surgi-
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cal therapy should be examined for the patient with the chronic
esophageal ulcer after proton beam therapy because it could
cause esophageal perforation [21]. Moreover, there is a report
of the perforation case caused by the radiation esophagitis [9].
Therefore, we examined surgery for the improvement of ste-
nosis and the prevention of the perforation. However, it was
difficult to recommend it positively because he did not desire
it and had many risks, such as old age, treatment history o for
multiple cancers, and the influence of the radiotherapy.

There are few cases which had esophageal ulcer/stenosis
caused by radiotherapy for non-esophageal cancer, such as
lung cancer [3, 19, 22], laryngopharynx cancer [19, 23, 24],
malignant lymphoma [15], and bone metastases of breast can-
cer [16]. Gastroduodenal ulcer and gastritis often occur as a
complication of the radiotherapy for HCC [25, 26]. However,
there are few reports describing that the esophageal ulcer/ste-
nosis was caused by radiotherapy or proton beam therapy for
HCC [14, 27, 28]. It may be the rare case which was caused
by chronic radiation esophageal toxicity with ulcer/stenosis for
the HCC at this time. The number of radiotherapy for HCC
may increase due to the development of its technology; and we
think that chronic radiation esophageal toxicity will be one of
the complications for HCC that should be noted. For combina-
tion of radiotherapy and sorafenib, a conventional fraction size
ranging from 2.0 to 2.5 Gy may reduce the onset rate of bowel
complications [29]. The cases which have history of chemo-
therapy without sorafenib may receive the similar effect by it,
too. Moreover, it is necessary to minimize a dose of radiation
for the esophagus in IMRT or employ a conventional fraction
size when radiotherapy for HCC is performed in the cases with
history of chemotherapy, or include the normal digestive tract
in the range of the radiation.

Conclusions

We report here a case of refractory esophageal ulcer/stenosis
caused by radiotherapy for HCC. It was thought that the severe
esophageal ulcer was caused in this case by some factors, such
as radiation with high dose of a fraction size, medical history
of chemotherapy, and physical stimulation to the esophagus.
There were few cases similar to this, but the number of cases
in which radiotherapy for HCC is performed may increase due
to the development of radiotherapy. Therefore, we think that
chronic radiation esophageal toxicity including ulcer/stenosis
will be one of the complications for HCC that should be noted.
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