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A patient surviving for eight years after proton and x-ray irradiation for
advanced esophageal cancer
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To the Editor

The results of conventional x-ray radiotherapy for

loco-regionally advanced esophageal carcinoma

have been disappointing because it is usually difficult

to administer a sufficiently high radiation dose to

the tumor located adjacent to organs with lower

tolerance dose; the 5-year survival rate is only 6�
10% [1�7].

The potential advantages of proton beam therapy

over conventional x-ray radiotherapy have been

demonstrated in the treatment of a number of

cancers [8�17]. In a recent study from a group of

Swedish radiation oncologists, about 80 patients

with esophageal cancer per year in their country

(population 9 million) are judged eligible for proton

beam therapy [18,19].

In a previous investigation of 46 esophageal cancer

patients treated with protons between 1985 and

1998, the local control rate of all patients was

57%, and was 29% for stages T2 � T4 [17]. We

have started a twice-a-day irradiation regimen to

patients with advanced esophageal cancer since

1998. Below, we report a case of a patient with

advanced esophageal cancer who has survived for

eight years after radiotherapy with a combination of

proton and x-ray beams.

A 58-year-old man was admitted to University of

Tsukuba Hospital in February 1998. Barium con-

trast esophagography showed a well-defined, irregu-

larly shaped, protruding lesion, 6 cm in maximal

length, in the cervical esophagus (Figure 1). CT of

the neck and chest showed that the tumor had

directly invaded the thyroid gland and the outer

layer of the trachea. It also showed swelling of the

cervical paraesophageal lymph nodes, which were

attached to the primary tumor. The diagnosis was a

squamous cell carcinoma of the cervical esophagus

(cT4N1M0, stage III) [20].

X-ray radiotherapy was administered from weeks

1 to 5 for a total dose of 41.4 Gy in 23 fractions.

Proton beam therapy was administered for the first

two weeks and on one day in week 5 for a total dose

of 10.8 Gy in 9 fractions, and from weeks 5 to 8 for a

total dose of 26 Gy in 13 fractions. Proton irradia-

tion was performed concomitantly with the x-ray

irradiation, at an interval of six hours in the first two

weeks and of one day in week 5. The total proton

dose was 36.8 Gy, and x-ray dose was 41.4 Gy. The

combined x-ray and proton dose was 78.2 Gy. The

radiation dose was the physical dose using relative

biological effectiveness of unity.

Barium contrast esophagography in June 1999

(one year after radiotherapy) showed that the tumor

was well controlled (Figure 2). A biopsy specimen in

May 2004, five years after the radiotherapy, revealed

no evidence of recurrence. Neck, chest, and abdom-

inal CT scans in November 2003, 4.5 years after

radiotherapy, showed no evidence of tumor relapse.

The patient was well as of February 2006.

Narcotic analgesics were required for 21 days

during the treatment because of pharyngeal pain

(Grade 2 esophagitis according to the RTOG scor-

ing criteria [21]). But no pain on swallowing

attributable to the esophagitis was observed during

or immediately after the course of irradiation

Correspondence: Nobuyoshi Fukumitsu, Proton Medical Research Center, University of Tsukuba, 1-1-1, Tennoudai, Tsukuba, Ibaraki, 305-8575, Japan.

Tel: �/81 29 853 7100. Fax: �/81 29 853 7102. E-mail: GZL13162@nifty.ne.jp

Acta Oncologica, 2006; 45: 1132�1134

(Received 12 December 2005; accepted 6 March 2006)

ISSN 0284-186X print/ISSN 1651-226X online # 2006 Taylor & Francis

DOI: 10.1080/02841860600681577



therapy. No other treatment-related sequelae were

observed in the lung, spinal cord, or skin.

Combinations of chemotherapy and x-ray radio-

therapy (chemoradiotherapy) have recently become

common in the management of patients with ad-

vanced esophageal cancer [22]. A randomized trial

of chemoradiotherapy showed that the estimated

local control rate at two years and survival rate at five

years were 55% and 27%, respectively [23], which

are comparable to those obtained with the combina-

tion of x-ray and proton beam therapy without

chemotherapy at our hospital [17,23]. Cooper et

al. reported that 8% of the patients who underwent

chemoradiotherapy in their series experienced acute

Grade 4 toxic effects, an additional 2% experienced

acute Grade 5 toxic effects, and 4% experienced late

Grade 4 toxic effects [22]. In our own institution,

39 patients with esophageal cancer treated with

combined proton and x-ray irradiation were followed

up for a minimum of six months after treatment

between November 1985 and February 1998. None

had acute Grade 4 or 5 toxic effects, and two (5%)

had late Grade 5 toxic effects [17].

Possible reasons for a high incidence of radiation

ulcer in the esophagus include a high total dose of

combined protons and x-rays and a larger proton

dose per fraction. To reduce the incidence of

radiation ulcer in the esophagus, we used a twice-

a-day irradiation regimen for this patient, which

allowed us to shorten the treatment period. This is

the first report of a patient with advanced esophageal

carcinoma in whom twice-a-day combined proton

and x-ray radiotherapy can be effective.
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