


1. INTRODUCTION

I.1. BACKGROUND

On 9 October 1997, the IAEA received a facsimile message from the Minister
of Health of Georgia stating that nine servicemen of the Lilo Training Detachment of
Frontier Troops had developed local radiation induced skin diseases on various parts
of their bodies. The message included details of the medical diagnoses of the nine vic-
tims, together with information on the radiation sources and dose rates which had
caused the exposures. The Minister requested the JAEA to assist in the examination
and treatment of the patients.

The IAEA officially informed the World Health Organization (WHO) of the
accident and on the same day the Ministry of Health of Georgia requested assistance
from the WHO under the terms of the Convention on Assistance in the Case of a
Nuclear Accident or Radiological Emergency.

An investigation had revealed the presence of 12 137Cs, one %°Co and 200 ?°Ra
radiation sources, and in some places high dose rates had been detected. The
Government of Georgia requested the IAEA to send an emergency team to evaluate the
radiological situation at the Lilo Training Centre. The purpose of the IAEA mission
was to verify that dose rates at the Lilo Training Centre were at the level of natural
background and that no surface contamination was detectable by field measurements
or soil sample measurements. The mission was also charged with verifying that the
radiation sources were safely stored and physically protected inside lead containers at
the site and that dose rates at and around the storage room were acceptably low.

Prior to the request for assistance from the IAEA, medical assessment of the
exposed persons had begun in Georgia. The first clinical manifestations which led
patients to contact physicians were in most cases similar. All patients developed one or
several transient erythemas in different parts of the body. For most patients, the pre-
vailing general symptoms were nausea, vomiting, headache, loss of appetite and weak-
ness. The hospitalization of the patients took place in different centres in Georgia.
Treatment was complicated owing to the late diagnosis. General treatment included
medications to improve microcirculation and blood rheology, antibacteriological ther-
apy, immunostimulators and vitamins. In addition, all patients received psychotherapy.

Two additional persons were found to have been overexposed. All 11 overex-
posed persons suffered from a cutaneous syndrome caused by radiation, with signif-
icant differences among the patients as to signs and symptoms. The patients were later
treated at specialized hospitals in France and Germany. Four of the injured were cared
for at the Curie Institute and the Percy Hospital of the Armed Forces, both in Paris,
France, and the other seven at the Dermatology Department of the University of Ulm
at the Armed Forces Hospital in Ulm, Germany.



Subsequently, there was recurrence of some of the radiation induced skin ulcers
in four patients treated in France and Germany; additional ulcers appeared at other
anatomical sites. At the request of the Georgian health authority, these individuals
were treated at the Medical Radiological Research Centre of the Academy of Medical
Science of the Russian Federation, located in Obninsk. Further recurrences took place
in three of the patients treated in Obninsk. Medical treatment in France, Germany and
the Russian Federation was free of charge to the patients.

At the time of writing (1998), all patients had been discharged from hospital.
However, concerns remained about the development of radiation induced diseases
which might appear in the future. These may include skin cancers, impaired testicu-
lar function, cataract formation, hepatitis, hypothyroidism and leukaemia. It was
therefore considered advisable, at the time of discharge from the hospitals in France
and Germany, that the accident victims undergo follow-up visits twice a year, subject
to adjustment on an individual basis. However, follow-up for the therapeutic regimens
initiated in France and Germany could not be carried out in Georgia.

The IAEA has a statutory function to establish safety standards relating to radi-
ation protection and safety and to assist in their application. The International Basic
Safety Standards for Protection against Ionizing Radiation and for the Safety of
Radiation Sources (BSS) [1] provide the essential requirements for protection and
safety; these are supported by more detailed safety standards and guidance docu-
ments. The BSS lay down obligations for users of radiation sources and presuppose
that States have an adequate infrastructure within which they can be effectively
applied. Guidance on the establishment of an appropriate infrastructure is provided in
Ref. [2].

For a number of years the IAEA has provided support and assistance in the
event of serious accidents involving radiation sources and has prepared several reports
on this kind of accident, namely on those of El Salvador [3], Israel [4], Viet Nam [5],
Estonia [6] and Brazil [7]. The findings of these reports have provided useful lessons
on how safety improvements might be made in the future, and such is the principal
aim of this report.

This report gives detailed information on the therapeutic approaches used in the
specialized hospitals in France and Germany. Some of these were innovative and
highly successful, and should therefore be of interest to those involved in the treat-
ment of radiation injuries.

1.2. OBIJECTIVES

The objectives of this report were to collect and report the facts about the acci-
dent. General lessons to be learned have been identified and it is hoped that the dis-
semination of this information will help reduce the likelihood of similar accidents
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occurring or, if they do occur, help to mitigate their consequences. Extensive infor-
mation was also collected about the medical effects of acute radiation exposure and
the medical management of exposed persons.

1.3. SCOPE

This report describes the circumstances of the accident, the management of the
accident and the medical management of the exposed persons until 1998. As with
other accidents of this type, a number of uncertainties remain relating to the details of
the events leading up to and following the accident. There may also be further devel-
opments, particularly relating to health consequences, for those substantially
exposed. However, sufficient information is available at this stage to analyse the main
causes and contributing factors of the accidents and the lessons to be learned.

The information in this report is aimed at national authorities and regulatory
organizations to enable them to take steps to minimize the likelihood of similar
accidents occurring in the future, and to put in place arrangements to limit the conse-
quences of such accidents if they do occur. This report also contains information
relevant to licensees and operating organizations using radioactive sources.

This report gives extensive coverage to pioneering techniques in the medical
management of radiation induced injuries. This information should be of interest to
the medical community.

1.4. STRUCTURE

Background information about the radiation protection infrastructure in
Georgia and the management of the facility involved in the accident is provided in
Section 2. A chronology is presented in Section 3, and the recovery of the sources is
discussed in Section 4. International co-operation in connection with the accident and
the IAEA’s response are discussed in Sections 5 and 6, respectively. Section 7
addresses the results of the biological dosimetry. The medical management of persons
exposed to radiation is discussed in Sections 8—14. Section 15 summarizes the lessons
to be learned and the conclusions drawn on the basis of the accident review. Annex 1
deals with the status of the patients as of August 1999, and Annex II contains a list of
the WHO collaborating centres and institutions within the Radiation Emergency
Medical Preparedness and Assistance Network (REMPAN).



2. BACKGROUND INFORMATION

2.1. THE SITE

Georgia is in southwest Asia and lies along the Black Sea, between Turkey and
the Russian Federation. Georgia’s population stood at 5 725 972 in July 1995. The
country includes two autonomous republics, Abkhasia and Ajaria. Tbilisi is the
capital.

The Lilo Training Centre is located at a remote site about 25 km east of Thbilisi.
The centre covers approximately 150 000 m?. A plan of the site is presented in Fig. 1.
The black dots represent places where radiation sources were found.

In the past the centre was used by Soviet troops for civil defence training. The
sources may have been used for calibration of survey equipment and for training in
radiological monitoring to be carried out in the event of a nuclear accident or nuclear
war. The site was transferred to the Georgian Army in 1992. There were three main
areas: the management and living area, which included several buildings for soldiers
and officers (centre part of Fig. 1); the living quarters, where some of the officers
lived with their families (left side); and the empty buildings used for training (right
side).

2.2. RELEVANT ORGANIZATIONS AND RADIOLOGICAL PROTECTION
INFRASTRUCTURE IN GEORGIA

2.2.1. Regulatory authority

The central inspectorate of the State Sanitary Supervision and Hygiene
Standardization (SSSHS) at the Ministry of Health is the national body which autho-
rizes practices involving ionizing radiation and carries out inspections of all radiation
sources. In principle, this institution is responsible for the supervision of the protec-
tion of workers, patients and the public. The Chief Medical Inspector, as head of the
Central Inspection Bureau of the SSSHS, reports directly to the Minister of Health.
There is also a register of radiation sources. The SSSHS does not undertake any mon-
itoring of workers or retain any dose records of measurements made by other
institutes. The unit comprises 12 employees, 8 of whom are technicians.

Additionally, the Regional Sanitary Supervision Centres at Tbilisi, Batumi, Poti
and Sujumi, with some ten workers altogether, carry out the inspection of the less sig-
nificant radiation sources and some environmental measurements. They are under the
purview of the Central Inspectorate of the SSSHS. Radiation sources in the regions
of Abkhasia and Ajaria are currently not subject to much control.
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At the time of the accident, a proposal for an independent regulatory body,
directly under the Government of Georgia, and a draft law on nuclear and radiation
safety were under consideration. In October 1998 a Law on Nuclear and Radiation
Safety was promulgated by the Georgian Parliament, and in February 1999 the
Nuclear and Radiation Safety Service was established as the regulatory authority of
Georgia within the Ministry for Protection of the Environment and Natural
Resources.

2.2.2. Relevant organizations
2.2.2.1. Institute of Physics

The Institute of Physics, under the Georgian Academy of Sciences, was
founded in 1950 and currently employs nearly 500 persons. The institute undertakes
basic research in particle and plasma physics. It formerly had an operating light water
pool research reactor, which was constructed in 1959 and was shut down in 1988. The
main field of research was neutron damage of solids, primarily at very low tempera-
tures. Closure in [988 was precipitated by public concern following the Chernobyl
accident and the need for expensive upgrading of safety systems. The fuel was 90%
enriched uranium. In 1990, the main part of the fuel was removed and sent to the
Russian Federation. About 900 g of irradiated fuel remain in the reactor. There were
also 10 kg of unirradiated fuel on the site, 5 kg of which were sent to Tashkent in
Uzbekistan in 1995 for use in a 10 MW research reactor. The remaining 5 kg were
sent to the United Kingdom in 1998. The reactor will not be dismantled; rather the
intention is to fill the 8 m deep tank with concrete to a depth of about 2.7 m.
Following this, the institute plans to use the space above the concrete for a low power
reactor, using low enriched fuel, for neutron activation analysis and training.

2.2.2.2. Georgian Cancer Research Centre

There are some 700 diagnostic X ray facilities and nine gamma therapy facili-
ties in Georgia. In all, close to 2000 employees are involved in the operation of these
establishments. In particular, the Cancer Research Centre (CRC) runs three gamma
therapy facilities using ®°Co sources and two X ray therapy facilities. The CRC works
closely with the SSSHS, providing authorizations for medical radiation facilities
throughout the country and informing the SSSHS whenever any of its staff become
aware of ‘anomalies’ in the facilities they inspect.

The dosimetry unit at the CRC formerly provided individual monitoring and
calibration services to these facilities. Several years ago, during the war, the only car
available for use in providing these services was stolen, and since then services
outside Tbilisi have been stopped.
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Individual monitoring was undertaken at the CRC using film badges which
were replaced on a monthly basis and the doses of which were recorded in writing on
sheets of paper. Films were not properly calibrated and there is doubt about the valid-
ity of the records. Eleven professionals were involved in dosimetry services and five
others performed the calibration of the gamma therapy sources.

Nuclear medicine is currently not practised in the CRC. Some of the facilities
(gamma cameras) were damaged during the war, and radionuclides are not available
owing to the lack of funds. Only the Diagnostic Centre, a privately run hospital in
Thilisi, is operating nuclear medicine facilities. The Republican Hospital in Tbilisi
also has a nuclear medicine facility which includes a gamma camera; at the time of
the TAEA visit to the facility, the camera did not have any radionuclides.

2.2.2.3. Institute of Radiology

The Institute of Radiology studies the movement of radionuclides in the envi-
ronment and the effects of radiation on plants. It has two gamma irradiation facilities
with 137Cs sources. The more active source originally had an activity of 130 TBq and
is kept under water; the other source originally had an activity of 93 TBq and is
housed in a heavily shielded container. The institute falls under the purview of the
Ministry of Agriculture and is run by a staff of 80 persons, 50 of whom are scientists.

3. CHRONOLOGY OF THE ACCIDENT

April-August 1997: Soldiers from the Lilo Training Centre developed skin
lesions on several parts of their bodies. Medical doctors from the Georgian Army
were initially unable to determine the cause of the lesions, which resembled thermal
burns, allergic contact dermatitis or vasculitis. In August, a haematologist and a
dosimetrist from the Institute of Biophysics in Moscow confirmed the diagnosis first
made by the Georgian physicians in June of ‘radiation burns of various degrees’.
Judging by the clinical situation, the exposures had been fractionated and had
occurred over the course of several months. No information was available on the time
and circumstances of the beginning of the exposures. One of the affected soldiers
(AN) had been recruited into the army in November 1995, one in March 1996 and
nine in November 1996. ’

26 August 1997. A radiation hot spot was discovered at the Lilo Training Centre
near the underground shelter (Location No. 1 in Fig. 1; Fig. 2). The dose rate was
about 45 mGy/h. The measurement was carried out by officers from the Chemical,
Radiological and Biological Protection Division of the Georgian Army.

11



of their bodies. Details were provided on the medical diagnoses of the nine victims,
together with information on the radiation sources and dose rates that had caused the
exposure. The Georgian Minister of Health requested the IAEA to assist in the
examination and treatment of the patients.

The IAEA officially informed the WHO of the accident and on the same day
the Ministry of Health of Georgia requested assistance from the WHO under the
terms of the Convention on Assistance in the Case of a Nuclear Accident or
Radiological Emergency. The WHO was further informed that there were two new
patients, raising the total number of overexposed persons to 11.

22 October 1997: Two patients were admitted to the Curie Institute and two to
the Percy Hospital of the Armed Forces, both in Paris. Both institutions are
WHO/REMPAN collaborating centres in France.

29 October 1997: The remaining seven patients were hospitalized in the
Dermatology Department of the University of Ulm at the Armed Forces Hospital in
Ulm, Germany, also a WHO/REMPAN collaborating centre.

4. RECOVERY OF SOURCES

4.1. RADIOLOGICAL MONITORING AT THE LILO FACILITY

The working group of physicists started monitoring the area on 11 September
1997. The complete lack of information about the sources made their task more
difficult. No information was available on the type of radionuclide, its chemical and
physical form, its activity, etc.

The radiological survey equipment available at the Chemical, Radiological and
Biological Protection Division of the Georgian Army and at the Safety and Radiation
Protection Department of the Institute of Physics was made available to the working
group. The main characteristics of the equipment are summarized in Table L.

4.2. RADIOLOGICAL SURVEY

The survey began close to the underground shelter (Location No. 1 in Fig. I;
Fig. 2). On 12 September 1997 the exact location of a source was determined, but
owing to the high dose rate at the location and the lack of a lead container to store the
source, no action was taken.

On 13 September a source was removed from the pocket of a soldier’s winter
Jacket. In order to establish the type of radionuclide and the activity, the source was
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