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The threat of accidental radiation exposure for soldiers nowadays still
exists. This danger cannot be estimated high enough. Medical prepard-
ness for radiation accidents requires both intensive scientific and med-
ical effort in the field of radiobiology. Interdisciplinary cooperation
is of particular importance. Planning and dealing with radiation acci-
dents requires close colaboration with international institutions like

WHO and IAEA.

For the following reasons the Lilo ac-
cident (1) is a suitable candidate to
serve as a model for radiation accident:

First of all, it constitutes a military
medicine scenario, since military per-
sonnel was involved. Secondly, it is
comparable with civilian accidents,
since orphan radiation sources, for in-
stance radiation sources used for so-
called non-destructive material testing,
play an important role in many radi-
ation accidents, and people canbe af-
fected around the world.

The Lilo accident is to some extent a

low-level radiation scenario, a type of
scenario, which military medicine was
not used to dealing with, or even both-
ered to think about in former times
when the threat posed by the atomic
-bomb was real.

But what is most important is the fact,
that the Georgian accident showed
just how necessary and effective close
collaboration can be between the var-
ious institutions and agencies across
national borders e.g. between WHO,
IAEA, the Rempan centers in France,
Russia and Germany. Even in the face
of local accidents within a single coun-
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Lilo s sitmated about 25 km east of

Thillisi, the capital of Geongia, a state
wihich belonged to the fonmer Sowviet
Umiiom.

The Lilo incident

I tihe period from about May 1996 to
August 1997 11 soldiers suffered from

tablished until fume 1997, that is to say
sources were fimally discovered im
September 1997. Most of the souraes
wiere mainly cesium 137 sources wiith
a diose ratte of up to 13000 mGy /h amd
ome was cobalt. Two types of cesium
ibration, the other for traiming pur-
poses.
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Figure 2. shows the surroundings area:
sources of the second type were hid-
den in the ground all around the train-
ing area and even beyond which
meant that the patients were unwit-
tingly exposed to ionizing radiation
even during their leisure acitivities,
for instance on the soccer field.

The sources were mounted on a
source holder. A dismantled fragment
of one radiation source was putin the
pocket of a military coat by patient no.
10 (Figure 3).

Unfortunately, this coat was passed
around among all eleven soldiers dur-
ing duty hours and also used as a
blanket at night in the dormitory they
shared. The radiation source was then
able to cause skin lesions where the
body came into contact with the
source in the coat.

The estimated hypothetic mean effec-
tive radiation doses ranged from 0.5
to 1.6 Gy (2).

The Georgian accident is a good ex-
ample of successful collaboration be-
tween international partners. Seven of
the patients were hospitalized in the
WHO Rempan center in Ulm and four
in the WHO Rempan center in Paris.
Patient data and treatment protocols
were readily exchanged.

Clinical data

Most of the patients —, though it is im-
portant to notify, not all, — suffered
from, what in isolation seemed to be
rather uncharacteristic general clinical
complaints, such as headaches, nau-
sea, vomiting, fatigue, and loss of ap-
petite. But taken together and know-
ing the real case history of radiaton

exposure, these symptoms can well be
attributed to ionizing irradiation. The
only problem is, that you have to put
the pieces of the puzzle together.

Patient no 2, for instance, was at the
training center from 5/96 to 4/97. He
was exposed to cesium 137. In May
1997 he first showed red macules on
the right forefoot and the right inner
and lateral malleolus. In September
1997 he started to develope ulcers on
the left lower leg. Parallel to the first
clinical symptoms on the skin he com-
plained of nausea, vomiting, diarrhoe,
and sometimes headache. It is im-
portant to notify, however, there were
a number of patients that showed no
acute symptoms such as nausea or fa-
tigue, but who developed multiple ul-
cers.

In some patients the bone marrows
showed an excessive cell loss but re-
generating process was already man-
ifest. Chromosomal studies indicated
the presence of dicentrics and frag-
ments. All in all, there were signs of
a reversible hematological change in
these patients.

The 11 patients treated in France or
Germany developed ulcers in differ-
ent regions of the body. The number
of ulcers ranged from 1 to 33 per pa-
tient. Figure 4. shows an example of
multiple ulcers on the trunk at differ-
ent clinical dermatological stages.
Hypopigmented, areas that had al-
ready healed could be seen next to
fresh ulcers in various dimensions and
depths. Treatment of these patients re-
quired hospitilization over several
months. Two principal treatments
must be distinguished between here.
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Figure 4.
Multiple radiation induced ulcers on
the trunk

First of all, the classical dermatologi-
cal ulcer treatment involving exter-
nally applied solutions and so, oint-
ments combined with systematic ul-
cer cleansing and facilitation of gran-
ulation. The second method is the sur-
gical approach. Skin grafting with ei-
ther autologous split or mesh-grafts,
dermatoplasty or — what is new and
was performed in Paris, — so-called
temporary wound closure with an ar-
tificial skin consisting of a collagen
sponge on a silicon layer. At a later
date the wound is closed definitively
with the help of an epidermal autol-
ogous skin graft .

The lesson to be learned from the case
histories of the Lilo patients is, that a

radiation ulcer is no normal ulcer.
Although it might look like one, it can
not be classified under other classical
clinical ulcers, such as the diabetic or
venous ulcer. No-one can predict if,
when and how these radiation ulcers
will heal. If they close, they may soon-
er or later re-open. The pathophysio-
logical mechanisms of radiation ul-
cers are different and not known to us
yet. As the Lilo patients once again
demonstrated. After being discharged
from hospital in Germany or France
some of the patients were subse-
quently treated in the Russian WHO-
Rempan center in Obninsk. At a meet-
ing in Oxford last year, where the
treatment of these patients was dis-
cussed, our Russian colleagues were
able to show pictures of new ulcers
that had developed either adjacent to
ulcers that had already healed, or in
different regions which had hitherto
been free of ulcers. Some succesfully
treated ulcers had reopened this years
after the original radiation exposure.

Treatment of local radiation injuries

For diagnosis and treatment of post-
radiation hematopoetic failure com-
mon standards have been set [3], but
for treatment of damage to other or-
gans such as the skin, there is as yet
no such common standard. Apart
from the previously mentioned, stan-
dard treatments for ulcera, such as
steroids or disenfectant solutions,
small controlled case studies looking
into other treatment options are to be
found. For instance, Gottlober et al. [4]
could show for five patients suffering
from cutaneous radiation syndrome af-
ter radiation therapy that the later ef-
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fects, e.g. fibrosis of the skin, could be
improved by administering gamma
interferon subcutaneoulsy. Other op-
tions such as pentoxyfille and alpha-
tocopherol [4], are being looked at in
experimental studies which already
point to benefitcial influence on fibro-
sis. For cytokine treatment there are
as yet no valid data. Controlled stud-
ies covering larger groups of patients
in different controlled treatment study
fields have not been performed so far.
A great deal remains to be done in this
field.

That dermatological complications
may be the limiting factor in patient
survival - has again been proven in
Tokaimura — where in two out of three
patients complications were respon-
sible for the outcome. Attending to
skin complications in post-radiation
accident patients is most important
for several reasons. The localization,
extent and time intervall of its ap-
pearance is crucial for the further
course of radiation response. It is
hardly surprizing, therefore, that the
so-called erythema threshold dose
was the established dosimetry para-
meter until the introduction of the
Roentgen in 1928. In those days patients
were irradiated until the appearance
of a skin erythema. Today, by contrast,
these clinical signs can prove valuable
as a kind of clinical dosimetry.

A further important fact about skin re-
actions is that in regions of the body
where specific dermatological signs

and symptoms appear, it is always es-
sential to look for damage of deeper
tissues or organs. Dermatological
signs can be indicative of serious dam-
age of to deeper organs.

How can we prepare for radiation ac-
cident management?

As we can see from the Lilo patients:
the most important factor when deal-
ing with radiation exposure is — to ac-
tually think of the possibilty of such
exposure. lonizing radiation is invis-
ible, and one cannot feel it. When clin-
ical symptoms do appear much pre-
cious time for early treatment has al-
ready elapsed. It is therefore impor-
tant that all doctors concerned with
such matters receive training in the ba-
sics of the pathophysiolgy of radiation
reactions. Especially all military doc-
tors are in need of such training,
which should cover not only the di-
agnosis of a radiation exposure but and
in particular, how to handle and treat
affected patients. The past has shown,
that when dealing with radiation ac-
cidents close cooperation between in-
ternational, governmental and local
institutions is of the essence. A cen-
tral collection of data on the case his-
tory of radiation victims [6] can be
very helpful in planning disaster med-
icine management. Military medicine
has a role to play here, too. Equally,
military medical authorities will not
be able to take action in this field with-
out involving the international insti-
tutions.
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Orvosi szempontok egy tjabb
sugarbaleset kapcsan:

A baleset és a lokalis
sugarkarosodas kezelése

A ,Lilo baleset” (1996-97) egy or-
ményorszagi vegyi-radiolégiai kikép-
z6 bézison jelentkezett. A 11 katona
hanyasrol, hasmenésrél gyengeség-
r6l, fokozott faradékonysdgrol, fej-
fajasrol szamolt be, majd a késéb-
biekben e panaszokat erythenak és
bérkarosoddsok jelentkezése egé-
szitette ki. Csak a késébbiekben al-
lapitottak meg (1997. szept.), hogy a
panaszok oka féleg a Cs-137 és kisebb
mértékben a Co-60 sugarforrdsok,
amelyekkel a kiképzés sordn kertiltek
kontaktusba. A gyorsan felvett nem-
zetkozi kapcsolatok eredményeként
7 beteget a WHO Rempan program
keretében Ulmban, 4 beteget
Parizsban kezeltek, a tovabbkezelés
Obnins-ban tortént. A szerzok besza-
molnak a klinikai adatokrél és a
lokalis sugarkarosodasok kezelési
szempontjairél. Kiilon felhivjak a fi-
gyelmet a szakmai tovabbképzés, a
helyi szervek, a korményzat és a
specidlis nemzetkozi egészségligyi
szervezetek  egyittmiikodésének
fontossagara.
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