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Abstract Erythema multiforme (EM) and Stevens-
Johnson syndrome (SJS) are thought to be hypersensitiv-
ity syndromes with various causes, and radiotherapy 
might be one of the causes of these syndromes. We herein 
report two cases of EM/SJS following radiotherapy. The 
fi rst case was a 63-year-old woman with breast cancer. At 
the end of postoperative radiotherapy with 60 Gy, severe 
pruritic erythema appeared in the irradiated area and 
spread over the whole body. She was diagnosed with 
EM by a skin biopsy. The second case was a 77-year-old 
woman with uterine cervical cancer who underwent 
postoperative radiotherapy. At a dose of 30.6 Gy, 
pruritic redness appeared in the irradiated area and the 
precordial region, and it became widespread rapidly with 
polymorphic transformation. Although without any his-
tological confi rmation, SJS was strongly suspected be-
cause of her pruritic conjunctivitis. Because both patients 
were given medicines during irradiation, radiotherapy 
may not be the only cause of EM/SJS. However, it should 
be noted that radiotherapy might trigger EM/SJS.
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Introduction

Erythema multiforme (EM) is generally a self-limiting 
eruption of the skin and mucous membranes. Rarely, the 
disease progresses to bullous formations over the skin 
and mucosal surfaces with accompanying constitutional 
symptoms known as the Stevens-Johnson syndrome 
(SJS).1 EM/SJS are thought to be hypersensitivity syn-
dromes due to various agents, most frequently drugs and 
infections. However, it is less well known that radio-
therapy may be one of the causes of EM/SJS.1–8 We ex-
perienced two cases of EM/SJS following radiotherapy 
and report them here.

Case reports

Case 1

A 63-year-old woman underwent conservative surgery 
for right breast cancer. She received 50 Gy in 25 fractions 
of radiotherapy through opposing tangential fi elds using 
photons with 10 Gy in fi ve fractions of electron boost to 
the tumor bed. At fi rst, only mild dermatitis appeared in 
the irradiated area at a dose of 52 Gy. However, the 
dermatitis evolved into pruritic erythema and appeared 
also in her left axilla at the end of radiotherapy (Fig. 
1A). Six days afterward, the erythema spread over the 
whole body with a temperature of 38ºC (Fig. 1B). Rou-
tine laboratory tests were normal, except for C-reactive 
protein (5.51 mg/dl).

She was referred to a dermatologist, and a skin biopsy 
was performed from an erythematous area of her left 
forearm. The section showed a mild perivascular infi l-
trate of acute and chronic infl ammatory cells in the 
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upper dermis with vacuolar degeneration at the dermo-
epidermal junction; these fi ndings were compatible with 
EM (Fig. 1C). There was a possibility that anastrozole 
induced EM because she was administered anastrozole 
1 mg per day as hormone therapy after the dose of 30 Gy. 
Anastrozole was discontinued immediately, and she was 
treated with systemic steroidal, antibiotic, and antihista-
minic drugs. Thereafter, the erythema disappeared 
quickly. The patch test to anastrozole was performed 
after the alleviation of EM, but it was found to be nega-
tive. In addition, EM did not recur after she resumed 
administration of anastrozole.

Case 2

A 77-year-old woman with uterine cervical cancer stage 
Ib underwent total hysterectomy. Postoperative radio-
therapy was planned to be delivered to the whole pelvis 

to a dose of 45 Gy because histological examination re-
vealed the presence of lymphatic infi ltration. At a dose 
of 30.6 Gy, pruritic redness appeared in the irradiated 
area and in the precordial region. It rapidly became 
worse and more widespread, with polymorphic transfor-
mation over the whole body with a temperature of 
38.6ºC. Despite administration of steroid ointment, an-
tihistaminic ointment, and an oral antihistaminic drug, 
her condition deteriorated further (Fig. 2A). The white 
blood cell count (13 100/µl) and C-reactive protein level 
(6.7 mg/dl) were elevated, but other routine laboratory 
tests were within normal limits. She was diagnosed as 
having EM clinically by a dermatologist. Additionally, 
the progression to SJS was suspected because of her 
pruritic conjunctivitis.

Radiotherapy was terminated at a dose of 39.6 Gy, 
and a steroid and antibiotic were injected intravenously. 
Her fever resolved the next day. The erythema became 

A B

C

Fig. 1A–C. A 63-year-old 
woman underwent conservative 
surgery for right breast cancer. 
A At the end of the irradiation, 
a well-defi ned reddish change 
was seen in the irradiated area. 
Small reddish lesions were also 
scattered outside the irradiated 
area. B Six days after 
irradiation, the erythema had 
spread over the whole body. C 
Histological examination of the 
skin lesion of the left forearm 
showed a mild perivascular 
infi ltrate of acute and chronic 
infl ammatory cells in the 
upper dermis with vacuolar 
degeneration at the 
dermoepidermal junction
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crusted and scaly and disappeared with pigmentation 7 
days after the end of radiotherapy (Fig. 2B). Her medica-
tions at the onset of skin lesions were triazolam and 
rilmazafone, which were given before radiotherapy. 
There were no infections or other factors that were likely 
the causes of EM/SJS.

Discussion

Erythema multiforme, SJS, and toxic epidermal necroly-
sis (TEN) are reactive dermatoses involving a hypersen-
sitivity state; they are defi ned as the same pathological 
condition according to current theory.9 TEN is charac-
terized by erosion of the mucous membranes, intensive 
disintegration in the epidermis, and severe constitutional 
symptoms. Causative factors such as some drugs, strep-
tococcal infection, sarcoid, or tuberculosis may be iden-
tifi ed in patients with these diseases, but no causative 
factors can be identifi ed in many cases. Although the 
pathogenesis is still unknown, EM is believed to be an 
immunological disorder. Safai et al. found a high level 
of immune complexes and a low level of the complement 
component in the blister fl uid, suggesting that immune 
complexes were activating complement components via 
classic pathways in the blister fl uid of patients with 
EM.10

Irradiation causes various cutaneous adverse reac-
tions. Acute radiation dermatitis in the irradiated area 
is the most common. However, EM/SJS related to radio-
therapy, which is a rare manifestation of the adverse 

reactions, have been well documented since Holzknecht 
reported four cases of disseminated eruption with fever 
following irradiation of the head in 1903.11 Most of 
patients in the literature were diagnosed as EM, SJS, 
or TEN clinically or pathologically,1–8,12 and some 
were diagnosed as erythema nodosum or Sweet’s 
syndrome.13–15

As for the mechanisms of EM/SJS as a result of irra-
diation, some hypotheses have been proposed. Delattre 
and coworkers reported eight patients with EM and SJS 
who were treated with both cranial irradiation and phe-
nytoin for intracranial tumors.7 They believed that phe-
nytoin and irradiation acted together because two of 
their patients had no recurrence of eruption after resum-
ing radiotherapy without phenytoin, and because they 
had not found a single case of EM after irradiation 
alone. In addition to the combination of phenytoin and 
cranial irradiation, there have been a few reports of the 
interaction of irradiation and other drugs causing gen-
eralized eruptions.6,16 Although there were less popular 
hypotheses,2,5,8,13,15 the mechanism of EM/SJS has not 
been elucidated. In addition, it is still unclear whether 
radiotherapy alone causes EM/SJS, as reported by sev-
eral authors.6,7

Radical treatment of EM/SJS involves removal of the 
causative factors. Antihistamines and nonsteroidal anti-
infl ammatory drugs can be used as symptomatic treat-
ment for itching and pain. If cutaneous detachment 
affects a widespread area, treatment similar to that for 
a burn injury is needed. Eruption usually improves after 
2–4 weeks, and the prognosis of EM is comparatively 

A B

Fig. 2A,B. A 77-year-old 
woman with uterine cervical 
cancer. A At a dose of 39.6 Gy, 
the erythema extended widely, 
beyond the irradiated area. B 
Four days after administration 
of steroid and antibiotic, the 
erythema became crusted and 
desquamated
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good. However, if the symptoms progress to SJS or TEN 
despite treatment, the mortality risk increases signifi -
cantly. Indeed, fatal cases of EM/SJS related to radio-
therapy have been described in previous reports.3,4 
Moreover, in SJS, the eye condition as a sequela is criti-
cal. Dry eye, conjunctival adhesion, and corneal ulcer 
may remain and result in loss of sight after improvement 
of the body condition. Accurate diagnosis and early 
treatment are therefore important.

Conclusion

We reported two patients with EM/SJS following radio-
therapy. Although we could not deny the possibility that 
the drugs or other factors might have caused EM/SJS in 
our patients, it should be noted that radiotherapy might 
trigger EM/SJS. During and after radiotherapy, clini-
cians should pay attention to the skin condition of the 
patients, keeping in mind the possibility of EM/SJS.
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