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CASE AND RESEARCH LETTERS

Fukushima: What a Dermatologist Should
Know�

Fukushima: lo que el dermatólogo debe saber

To the Editor:

Japan has suffered one of the worst earthquakes in the his-
tory of humanity (9 points on the Richter scale) followed by
a devastating tsunami with waves over 20 meters high, and
the country is now facing the consequences of the serious
damage to some of its nuclear power plants, in particular
Fukushima. The accident has sparked fear worldwide con-
cerning the potential risks of nuclear radiation. I believe that
it is of interest to explain some important concepts regard-
ing radioactivity,1 the real risks to human health and, as we
are dermatologists, the cutaneous manifestations observed
in cases of exposure to ionizing radiation.

The core of a nuclear reactor contains over 60 radioac-
tive contaminants, the products of uranium fission. The
radioactive particles released in the course of the Fukushima
nuclear emergency were mostly iodine 131 and cesium 137;
radioactive iodine, which has a half-life of 8 days, is taken
up by the thyroid gland, and cesium, with a half-life of 30
years, is deposited in the muscles. Plutonium leaks were also
detected. In the Chernobyl accident, by contrast, due to the
explosion of one of the nuclear reactors, large amounts of
strontium 90 and some of the nuclear fuel (uranium) and its
decay product (plutonium) were also released. These reac-
tion products are much more dangerous to health and have
a much longer half-life.1

Radioactive substances emit ionizing radiation, that is,
radiation that has enough energy to ionize matter by remov-
ing electrons that are bound to an atom. This process
produces free radicals, which directly damage DNA and cell
proteins and result in radiation-induced genomic instability.2

Non-ionizing radiation (electromagnetic fields and electro-
magnetic radiation in the visible spectrum) does not have
this effect.

Ionizing radiation also occurs at low levels in nature, and
there are various types, as follows:
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Muñoz J. Fukusima: lo que el dermatólogo debe saber. Actas
Dermosifiliogr.2011;102:631-644.

• Alpha particles (2 protons and 2 neutrons)
• Beta particles (an electron or a positron)
• Gamma rays (photons)
• X-rays
• Neutrons

The dose of ionizing radiation absorbed by matter is
measured in grays (Gy). The effective dose absorbed by
an organism is measured in sievert (Sv), a unit that takes
into account both the type of ionizing radiation and the
biological effects produced. In Spain, we are exposed to
a dose of between 2.4 and 3 millisieverts (mSv) per year.
(In Fukushima, levels thousands of times greater than the
permitted threshold have been detected.) Exposure to an
annual dose below 100 mSv is considered to be safe.1

Some of the effects of ionizing radiation are stochastic
or random rather than dose dependent and may occur after
low-level exposure, although the probability of damage
increases with the dose received. There are also dose-
dependent deterministic effects. The physical repercussions
of ionizing radiation depend on the individual’s distance
from the radiation source, the sensitivity of each type of
tissue, the absorbed dose rate, and the radioactive mate-
rials involved.1 Ionizing radiation has been classified as
a confirmed carcinogen by the International Agency for
Research on Cancer. It can cause every type of cancer except
mesothelioma.2,3

Exposure to a megadose, as in the case of a nuclear acci-
dent, can cause acute radiation syndrome (a 5000 mSv single
dose would kill approximately half of the exposed popula-
tion within 1 month).3---7 In such circumstances, four phases
would be observed8:

1. The prodromal phase: anorexia, apathy, nausea, vom-
iting, diarrhea, fever, tachycardia, and headache,
occurring between 2 and 6 days after exposure.3

2. The latent phase: transient improvement lasting
between several days and 1 month. The duration of the
latent phase is inversely related to the dose received.

3. Manifest disease phase: intense immunosuppression and
pancytopenia that may result in complete myelosuppres-
sion. Central nervous system involvement giving rise to
headache, cognitive deficits, hyporeflexia, and stroke
Gastrointestinal symptoms: diarrhea, abdominal pain,
and gastrointestinal bleeding. Skin disease, which will
be discussed below. Treatment requires individualized
life support measures (fluids, antibiotics, platelets, gran-
ulopoietic cytokines, transfusions, hematopoietic cell
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Table 1 Principal Effects of Ionizing Radiation on the Skin: Threshold Dose and Time to Appearance.5

Effect Approximate Threshold

Dose (Gray)

Time to Appearance

Early transient erythema 2 2-24 h

Main erythematous reaction 6 1.5 wks

Temporary hair loss 3 3 wks

Permanent hair loss 7 3 wks

Dry desquamation 14 4-6 wks

Moist desquamation 18 4 wks

Secondary ulceration 24 > 6 wks

Late erythema 15 8-10 wks

Ischemic dermal necrosis 18 10 wks

Skin atrophy (1st phase) 10 > 52 wks

Telangiectasia 10 > 52 wks

Dermal necrosis (late stage) > 15 > 52 wks

transplantation), and the administration of potassium
iodide at doses of 130 mg/d in adults.3,4,7

4. Death or recovery phase: survivors will require lifelong
follow-up due to the long-term risk of carcinogenesis and
to treat sequelae

Cutaneous radiation syndrome or radiation dermatitis is
also seen following iatrogenic exposure.3---8 There are acute
and chronic clinical manifestations. Acute radiation der-
matitis is caused by high-energy radiation and develops after
a latent period of 6 to 12 days following exposure and with
cumulative doses of more than 7 Gy. Depending on severity,
radiation dermatitis is classified as:

1. First degree: erythema that resolves leaving diffuse
or mottled hyperpigmentation. Exposure of 3 Gy or
more produces transient alopecia and reduced seba-
ceous gland activity. These manifestations develop some
3 weeks after exposure and resolve between 4 and 12
weeks.

2. Second degree: this develops after exposure to doses
ranging from 8 to 10 Gy and takes the form of erythema,
edema, and blistering. It is also associated with perma-
nent loss of hair, sebaceous glands, sweat glands, and
nails.

3. Third degree: deep necrosis, slow-healing scabs and
ulcers associated with sequelae, and an increased risk
of squamous cell carcinoma.

Chronic radiation dermatitis occurs with doses above 12
to 15 Gy and develops after a latency period of 2 years. The
clinical features include atrophic and sclerotic skin, loss of
appendages, hyper- or hypopigmentation, and telangiecta-
sia. The risk of ulcers and skin cancer is high (these form
on precursor lesions called roentgen keratoses, which are
similar to actinic keratoses).

In both acute and chronic disease, involvement tends to
be patchy since non-irradiated basal cells give rise to clones
that generate patches of healthy skin, which are surrounded
by diseased areas. Table 1 summarizes the main reactions of
human skin to ionizing radiation and the threshold dose and
time to occurrence of each reaction.5

The treatment of acute radiation dermatitis is symp-
tomatic and involves the application of emollients and

topical corticosteroids. Indometacin and other nonsteroidal
oral anti-inflammatory drugs may help to reduce pain and
edema. Granulation tissue does not form in chronic radiation
dermatitis, and treatment is limited to surgical debridement
and skin grafting. Carcinomas and roentgen keratoses are
treated in the conventional manner.7

Dedication

To all of those working every day to control the radiation
leaks in Fukushima, Japan.

Appendix A. Preventive Measures9

When a leak is detected in a radioactive installation, mea-
sures must be taken to prevent contamination, such as those
that were implemented following the Fukushima accident:

1. Contact with the skin can be eliminated by thorough
washing with detergent and disposal of clothes.

2. Iodine is the only effective measure in the case of parti-
cle inhalation. The iodine saturates the thyroid gland,
thereby preventing the uptake of radioactive iodine.
However, this measure provides no protection against
cesium or strontium uptake.

3. A total exclusion zone with a radius of 20 to 30 kilometers
around the source of radioactivity (irrespective of polit-
ical boundaries) in which no civilians are permitted to
remain is complemented by a second peripheral area in
which people remain ready for evacuation and must stay
inside their homes with the doors and windows tightly
closed. The IAEA (International Atomic Energy Agency)
monitors radiation levels at various distances from the
source and orders the appropriate preventive measures.

4. The nuclear fallout is deposited on the land and in the
sea, where it is incorporated into the trophic chain, con-
taminating plants and animals. To reduce the risks the
authorities may place a temporary ban on the sale of
products originating in the affected area. Other coun-
tries may also impose bans or restrictions on imports from
the affected areas. In any case, rigorous monitoring of
radioactivity levels in agricultural and food products is
essential.
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Efficacy of Curettage-Electrodesiccation
for Basal Cell Carcinoma in Medium- and
High-Risk Areas�

Eficacia de la técnica de
curetaje-electrodesecación en el carcinoma
basocelular en zonas de riesgo medio y alto

To the Editor:

We have read with interest the review by Aguayo-Leiva et
al1 on surgical vs nonsurgical treatment of basal cell car-
cinoma, recently published in Actas Dermo-Sifiliográficas

(October 2010). We would like to comment on some of their
statements in the light of our experience:

1. In their conclusions, the authors state: ‘‘Despite there
being few studies that compare surgical and nonsurgi-
cal therapies for BCC [basal cell carcinoma], it is clear
that surgery is associated with the lowest recurrence
rates.’’ We do not agree that this statement is ‘‘clear.’’
It is true that surgical excision is generally regarded as
the preferred treatment for BCC, but there is still no
scientific evidence to support or refute this view.2 As
Thissen2 pointed out in an excellent meta-analysis, it is
not possible to compare the relative risk of recurrence
after surgical and nonsurgical treatment of BCCs because
of lack of uniformity in the selection of the BCCs and
because of differences in the technique, in the expe-
rience of the dermatologist or surgeon performing the
treatment, in the statistical analysis, and in reporting
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of the results in the literature. This is still a subject of
debate. It is not yet possible to establish general guide-
lines based on evidence rather than on opinions, however
‘‘clear’’ these opinions may be.

2. We agree with the authors that curettage-
electrodesiccation (CE) of BCCs ‘‘is a simple and
cheap technique that achieves good functional and
cosmetic results.’’ In their review the authors repeat
the data of Silverman3 published in 1991 and claim that
this technique is only recommended in BCCs that ‘‘have
a diameter less than 1 cm [...] and are located in a
low-risk area.’’1 We were surprised that they did not
include in their review the article that we published
recently in the ‘‘blue journal’’ (Journal of the American

Academy of Dermatology),4 which does not agree with
this recommendation.

We performed a follow-up study on 257 patients with
BCCs (primary, nonsclerosing, and histologically confirmed),
who were treated with CE at the Hospital Universitario Cen-
tral de Asturias, Oviedo in a department specializing in this
technique. Eighty-one BCCs with a diameter between 4 and
15 mm were located in medium-risk areas and 176 BCCs with
a diameter between 4 and 10 mm in high-risk areas, accord-
ing to the standard classification.3 Altogether, 105 BCCs were
located in the nasal and paranasal region or in the nasolabial
fold, 48 on the eyelid or canthus, 12 in the perioral region,
11 on the ear, 48 on the forehead and temples, 14 in the
periauricular region, and 19 on the cheek and in the malar
region. The mean (SD) follow-up was 5.34 (1.33) years.
The outcomes were analyzed rigorously by calculating the
life table and plotting the Kaplan-Meier curves. In summary,
we observed only 3 recurrences of BCC treated with CE:
1 on the nose, 1 on the eyelid, and 1 in the periauricular
region. The 5-year cumulative nonrecurrence rate of BCCs
treated with CE was 98.89% (SD, 0.70; 95% CI, 97.40%-100%).
That is, the recurrence of primary and nonsclerosing BCCs
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