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1. INTRODUCTION 

A number of nuclear and radiological accidents over the past years, most notably the 
Chernobyl accident in 1986, have given rise to increased public concern about the health 
effects of such accidents. Prospects for collaboration between the WHO Regional Ofice for 
the Eastern Mediterranean and the h b  Atomic Energy Agency (AAEA) in the field of 
radiation started to be explored in 1996. In 1998 these partners agreed to collaborate on two 
aspects of radiation: the accumulation of radon gas in houses in communities related to 
mining and mineral processing; and medical preparedness and medical care for radiological 
accidents. 

As a result of this agreement, a training workshop on medical preparedness and medical 
care in case of radiological emergencies, the first ever to be organized on this subject in the 
WHO Eastern Mediterranean Region, was held in the Kasr Al-Aini Teaching Hospital, Cairo, 
from 14 to 18 November 1999. The workshop was organized jointly between AAEA, 
WHOJEMRO, the International Atomic Energy Agency (IAEA) and the Kasr Al-Aini Center 
of Radiation Oncology and Nuclear Medicine (NEMROCK). 

Twenty-two participants (medical physicists, radiologists and medical doctors) from 9 
cuuntlies (Egypt, Iraq, Jurda:, Lebanon, Libya: Arab Jiunahiriya, Palcsti~le, Sudan, Syrian 
Arab Republic and United Arab Emirates) attended the meeting. Up to 20 observers, mainly 
from the Kasr Al-Aini Teaching Hospital, also attended some sessions of the training 
workshop. Two of them attended the whole meeting. 

Prof. Dr M. Barakat, Director-General, Arab Atomic Energy Agency, addressed the 
workshop and clarified that the main objective of the workshop was to address aspects of 
medical preparedness and medical care for radiological emergencies that should be known 
and available to medical staff throughout the region. Dr Barakat expressed his gratitude to 
IAEA, NEMROCK and WHO/EMRO for the efforts undertaken to bring about the workshop. 

Dr E.H. Znhrm, Chairman, Atomic Encrgy Authority (AEA), Egypt, rcad a mcssagc 
from H.E. Dr Ali F. El-Saidi, the Minister of Electricity and Energy, who actually paid a visit 
to the workshop but was unable to stay for the opening ceremony. In his message, Dr El-Saidi 
welcomed the regional and international experts participating in the workshop and thanked all 
those who took part in its organization. He stated that the collaboration of such international 
expertise in the workshop reflected the importance of its topic and confirmed the need for 
more cooperation between regional, interregional, and international authorities in order to stay 
informed about recent scientific and technological developments in the field. 

The workshop, said Dr El-Saidi, would contribute in disseminating approaches to 
medical preparedness and medical care for radiological emergencies that should be adopted 
by countries with nuclear infrastructure and radioactive sources as well as by other countries 
vulnerable to exposure to radiation from neighbouring countries. The workshop would result 
in updated training for medical and radiological staff in responding to the potential health 
llr-cals of radiulogical errie~gel~cies. 
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Dr H. Abouzaid, Regional Adviser, Supportive Environment for Health, WHOIEMRO, 
read a message from Dr Hussein A. Gezairy, Regional Director for the Eastern Mediterranean. 
In his message, nr Ge7airy w e l r n m ~ d  the participants and thanked the Onvernment of Egypt 
for hosting the workshop. He noted that the use of nuclear power and industrial and medical 
applications of radiation occasionally gave rise to radiation accidents, and that nuclear power 
gcncration extended the spectre of danger froill radiation accidents and meant that even 
countries in areas far from nuclear power stations needed effective radiation protection 
programmes. 

Dr Gezairy stated that WHO had established the Radiation Emergency Medical 
Preparedness and Assistance Network (REMPAN) for the promotion of radiation emergency 
medical preparedness and for practical assistance and advice to countries in case of overexposure 
to any source of radiation. There were numerous activities within REMPAN aimed at 
strengthening radiation emergency medical preparedness and =sistance in order to treat and 
monitor acutely exposed individuals, and at improving public health advice to mitigate the long- 
term effects of exposure to low and protracted doses that might accrue in the population living in 
affected territories. This could involve giving advicc on protecting public hcalth, such as 
promoting the use of iodine prophylactics, and on psychosocial risks. In addition, said Dr Gezairy, 
the Regional Office, in cooperation with WHO headquarters, had held an interconntry seminar on 
radiation protection (Baghdad, October 1986) and supported the first Arab Seminar on Radiation 
Protection (Baghdad, June 1987). At both seminars, particular attention was given to medical 
preparedness for radiation emergencies. 

In March 1999 the first WHO collaborating centre on radiation protection in the Region 
was inaugurated in Rabat. Dr Gezairy expressed hope that more collaborating centres for this 
subject would be established in the future. He ended his message by thanking the Government 
of Egypt, AAEA, Department of the Protection of Human Environment in WHO 
headquarters, IAEA, Giilhane Medical School in Ankara and the Radiation Emergency 
Assistance Center in Tennessee, USA. 

Dr A. Fateen, Vice-Dean of the Faculty of Medicine, Cairo University, read a message fro111 
Professor Dr M. Al-Sherbini, Dean of the Faculty of Medicine. In his message Dr Al-Sherbini said 
that the Kasr Al-Aini Center of Radiation Oncology and Nuclear Medicine (NEMROCK), 
establ~shed by the Faculty of Med~cine of Cairo University 25 years ago, was based on the 
amalgamation of basic and medical sciences and on the importance of arranging appropriate 
workshops. The main objective of the centre was the organization of training courses, workshops 
and conferences for training medical and technical personnel in radiological and nuclear sciences. 
A major means of attaining this goal was close cooperation with national, regional and 
international organizations. 

Dr Al-Sherbini said that the subject of the workshop deserved special attention in the Arab 
region due to two main rcasons: thc incrcasc in thc usc of radiological sourccs in daily lifc, in 

medicine, industry and power production; and the increase in nuclear activities in neighbouring 
countries. These factors increased the possibility of radiological accidents, individual or global. It 
was important to realize that health effects resulting from such accidents might not only affect 
exposed individuals but also successive generations. For this reason, he said, it was crucial to make 
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available technical personnel and health groups capable of handling such dangerous accidents. 
Participants in the workshop had a responsibility to assist their countries and their people. 
Knowledge and cnntinuous training should he their tools. 

Dr I. Turai, International Atomic Energy Agency, Vienna, welcomed the participants 
to thc workshop, thanked WIIO/EMRO, AAEA and the Covcrnmcnt of Egypt for thcir cfforts 
and briefly presented IAEA activities in matters of medical preparedness and response to 
radiological and nuclear accidents. 

Dr Kamal El-Ghamrawy was selected as the course director, and Dr Houssain 
Abouzaid and Dr Saleh El-Mashri acted as meeting secretaries. The agenda, programme and 
list of participants are included in Annexes 1,2 and 3.  

2. PRESENTATIONS 

2.1 Radiation accidents: scope and statistics 
Dr R. E. Goans, Oak Ridge, WHO Temporary Adviser 

Radiation accidents do not occur often, so a general physician will not have the 
opponunity to manage many of these cases in a lifetime of practice. The United States 
radiation accident registry currently documents 397 serious radiation accident cases involving 
over 130 000 individuals, 3097 of whom received significant exposures, including 120 
fatalities. This number is small relative to general occupational fatalities, and the public 
perception of the risk of radiation accidents appears to be greater than the actual risk as 
indicated by statistics. 

Common causes of radiation accidents include lost or mishandled radiation sources, 
mechanical interlock bypass, failure to use survey instruments appropriately, inadequate 
traininglwritten procedures, failure of adequate criticality control, inadequate radiation 
protection programmes and medical misadministration. 

Radiation accidents can occur in irradiation facilities (food, spices, medical products), 
nuclear reactors, isotope production facilities, materials testing (sealed sources such as Ir-192 
sources and X-ray devices), transportation incidents and in medical misadministration. 
Currently in the United States the improper use of sealed sources in industrial radiology 
constitutes the greatest number of radiation accidents. 

Clinical cases illustrating medical effects from lost radiation sources, criticality 
accidents, local radiation injury from medical fluoroscopy and inadvertent use of 1-131 in 
pregnant patients were presented to workshop participants. The US nuclear medicine 
experience normally involved radiation doses to the embryolfetus of 5 cGy or less, a dose 
level that generally would not be an indication for pregnancy termination. The gestational agc 
of the fetus and the time of accidental irradiation are quite important, with the first trimester 
most crucial. Fetal dose in excess of 25-50 cGy in the first trimester is rare, but would prompt 
increased consultation between the physician and patient. 



WHO-EM/PEH/535E/L 
Page 4 

2.2 Basic radiation physics, accidental and natural background levels of radiation 
Dr B. Gunalp, Ankara, WHO Temporary Adviser 

To better understand the mechanisms of radiation damage to living tissues, specific 
forms of ionizing radiation, the relationship between the structure of the atom and the 
prndiirtinn nf radiatinn, isntnpes, fission reaction, the modes of decay, terms and units of 
activity, radiation interaction with matter and types of exposure were discussed. 

2.3 Dose concepts, quantitics and units 
Dr B. Gunalp, Ankara, WHO Temporary Adviser 

Absorbed dose, equivalent dose, effective dose, conversions between various units 
used in radiation protection, committed equivalent and effective dose, collective effective 
dose, sources and levels of radiation exposure of the population, International Commission on 
Radiological Protection (ICRP) recommended dose limits, individual dose limits, health 
implications of stochastic effects, nominal probability coefficients for stochastic effects and 
relative risk comparisons were presented. 

2.4 Detection of radiation; monitoring devices and their uses 
Dr S. Abdel Aziz, Cairo, appointed lecturer; AAEA 

Radioactive decay processes, the half life concept and the effect of radiation on matter 
were discussed. Following this, methods lor delc~tiuri or  radiation and several types of 
monitoring devices were demonstrated. 

2.5 Biological effects of ionizing radiation 
Dr B. Gunalp, Ankara, WHO Temporary Adviser 

The direct and indirect effects of radiation on the cell at the atomic and molecular level, 
biochemical reactions with ionizing radiation, types of radiation-induced lesions in DNA, 
mechanisms nf DNA repair qtageq nf DNA repair, r e ~ i i l t ~  nf DNA restnratinn failure and the 
effects of radiation on chromosomes were explained. The effect of radiation on cell kinetics, 
radiosensitivity of the cell in the cell cycle, interphase death, and modification factors of 
radiation injury such as radiation quality, tcmpraturc, oxygcn tcnsion, radiosensitizing agents 
and radioprotective agents were also discussed. 

2.6 Dose-effect curves; deterministic and stochastic effects of exposure to ionizing 
radiation 
Dr I. Turai, IAEA, Vienna 

The dose-effect relationship and time-dependence of the appearance and development 
of the two main types of radiation effects were introduced. It was demonstrated that there is 
an enormous capacity of the organism to repair radiation-induced damage at the cellular level. 

Deterministic effects develop when many cells are exposed to high doses of radiation, 
leading to cell killing effects. They are characterized by a threshold dose, and their severity 
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depends on dose absorbed and the rate of delivery of this dose. Examples of deterministic 
effects are erythema (skin reddening), fibrosis, bone marrow depletion, cataract in the case of 
local exposures, and acute radiation disease in the case of short-term whole body exposure. 

Stochastic effects occur from exposure to low dose and low dose-rate radiation. Their 
probability of occurrence increases with the absorbed radiation dose and they do not have 
known or proven threshold doses. Examples are cancer and some hereditary disorders, the 
latter of which have only been observed in animal experiments. 

2.7 Overview of dose estimates due to the Chernobyl acccident 
Dr G Souchkevitch, WHOIHQ, Geneva 

Main contributors to radionuclide contamination of the environment due to the 
Chernobyl accident were transuranic elements: strontium (mainly in a 30 km zone around the 
Chernobyl nuclear power plant), Cs-134 and Cs-137 (surface contamination in temtories 
mainly in Ukraine, Belarus and Russia). Level of radioactive contamination of the 
environment by Cs-137 ranged from several thousands k ~ q / m ~  near the nuclear power plant 
to 555 kBq/m2 in strictly controlled territories of Ukraine, Belarus and Russia. Huge temtories 
in these countries were contaminated by Cs-137, with a level of contamination ranging 
between 37-555 kBq/m2. Countries in Europe experienced some deposition of radionuclides, 
mainly 0 - 1 3 7  and Cs-134. Countries outside Europe received very little deposition of 
radionuclides from the accident. No depositions were detected in the southern hemisphere. 
People affected by the Chenlobyl accident experienced two types of radiation exposure: 
whole body exposure and thyroid exposure. The main contributors in the whole body 
exposure of the population and the thyroid exposure were, respectively, Cs-137 and 1-131. 
Doses received by clean-up workers (liquidators) were in average about 130 mSv, people 
evacuated from the 30 km zone received an average dose of about 15 mSv. Residents of 
contaminated territories received doses ranging between 1 to 5 mSv during the first years after 
the accident. In the following years, doses were less than this level. Population outside of the 
former Soviet Union during the first years after the accident received extremely low doses 
that ranged between 0.001 mSv (in North America) and 0.5 mSv in some European countries. 
The highest thyroid doses were received by children residing in Belarus and ranged between 
0.1 to 50 Sv (an average of 1Sv). In the most contaminated territories of Russia, children 
received doses from 0.1 to 2.2 Sv. Children in Ukraine received doses ranging between few 
tens of mSv to 3Sv. Children residing outside of the fonner Soviet Union received doses 
ranging from 0.1 mSv to 20 mSv, which are considered very low. 

2.8 Acute radiation syndrome: symptoms, phases, diagnosis and management 
Dr G Souchkevitch, WHOIHQ, Geneva 

Acute radiation syndrome (ARS) may be developed when a patient's whole body was 
exposed to radiation with more or less uniform dose distribution. Clinical manifestations of 
ARS depend on the degree of damage to radiosensitive tissues, particularly to haemopoetic 
tissue, epithelial cells of the intestines, reproductive organs and endocrine gland cells. High 
doses of radiation may also result in developing organic dysfunction of the various systems. 
Depending on the dose of exposure, the following degrees of ARS are identified: mild (1-2 
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Gy), moderate ( 2 4  Gy), severe (4-6 Gy), very severe ( 6 8  Gy) and lethal (more than 8 Gy). 
The development of ARS to any degree of severity is characterized by three clinical phases: 
prodromal phase, latent phase, and critical phaqe The main primary clinical manifestations of 
ARS are vomiting, nausea, diarrhoea and weakness. The main laboratory diagnostic indicator 
is decreased number of lymphocytes. The higher the dose of exposure, the lower the level of 
lyrnphocytcs, grmu1oc);tcs and thrombocytes in blood and the shorter the period between the 
exposure and development of clinical and laboratory signs and symptoms of ARS. Treatment 
of ARS includes the following approaches: alleviation and treatment of the primary reaction 
to rad~at~on exposure; treatment of haemopoetic dysfunct~on; measures agamst ~ntections and 
normalization of fluid balance. Appropriate treatment and qualified follow-up can make it 
possible to save persons exposed to doses up to 12 Gy. 

2.9 Management of combined radiation injuries 
Dr B. Gunalp. Ankara. WHO Temporary Adviser 

Combined radiation injuries occur whenever radiation effects are combined with 
mechanical, thermal or chemical injuries. Radiological injury significantly compounds the 
morbidity and mortality of other injuries by compromising the integrity of the immune system 
and predisposing a patient to infection. Lethality increases significantly in the presence of 
corr~bir~ed radiation injuries. A nuclear explosion results in a range of traumas such as thermal, 
chemical and mechanical injuries from the blast. Only about a third o f  the casualties are likely 
to have solitary injuries; of these only half will be pure radiation injuries. Because the blast, 
heat, and radiation occur over roughly the same area, combined injury will be the norm. 

In the event of a nuclear explosion, the most common injuries besides radiation will he 
burns and traumatic injuries. Initial triage of combined injury patients should be based on 
these conventional injuries. Further reclassification may be warranted on the basis of 
prndrnmal symptoms associated with radiation injury alone. The primary responsibility of the 
surgeon is to ensure that the patient's physical injuries are assessed and treated in a manner 
that maximizes the rate of healing. 

Severe partial and full thickness bums can present grave problems due to massive fluid 
loss, secondary infection and secondary immunosuppression. Treatment must be 
individual~zed according to the nature and grade ot the combmed Injuries. Because radiation 
injury is not immediatelly life threatening, initial care should address the emergency medical 
procedures for ventilation, perfusion and haemorrhage control. Since a radiation injury is 
characterized by a latent period, all important treatments of the non-radiation component of 
combined radiation injuries should be carried out during the first two or three weeks after the 
injuries occur. 

2.10 Local radiation injury: symptoms and consequences depending on dose, diagnosis 
and treatment 
Dr B. Gunalp, Ankara, WHO Temporary Adviser 

In  more than 909.0 of radiation accidents only local radiation injuries occur. Local 
radiation injury is a complex pathological syndrome that follows a typical clinical course and 
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is characterized by delayed effects and excessively prolonged or incomplete healing. Long- 
term and careful clinical observation as well as evaluation of blood flow and tissue necrosis 
by scintigraphy, thennography, cutaneous laser doppler, CT (computer tomography) and 
NMR (nuclear magnetic resonance) are essential for the succesful managment of local 
radiation injuries. 

To give theoretical and practical information on the most frequent type of radiation 
injuries sources inducing radiation injury, typical scenarios leading to partial body radiation 
injuries were listed. As for the dose-dependent and time-dependent appearance and clinical 
course of local radiation skin injuries, it has been demonstrated that the higher the local dose 
the faster and more severe the appearance of symptoms of skin damage (and also of deeper 
underlying tissues). Differential diagnosis of radiation versus thermal burns, and principal 
methods and means of treatment of local radiation injuries were presented and were illustrated 
through a few case reports. 

2.11 Statistics for radiation-induced cancers 
Dr E. Goons, Oak Ridge, WHO Temporag) Adviser 

Population groups used in risk evaluation studies include residents of Hiroshima and 
Nagasaki (9100), US ll~ilitary test observers, gopulsltio~ls Ileal weapoli test sites, US nu~leiu- 
shipyard workers, reactor and processing plant personnel, underground miners exposed to 
radon (2200), early radiologists, and adult patients with therapeutic irradiation or children 
receiving irrad~at~on either for Hodgkin disease or acute lymphoblastic leukaemia. 

Various risk models were presented (linear, quadratic, linear-quadratic) and the concepts 
of excess risk, relative risk, and probability of causation were illustrated. The radiation 
epidemiology program Survad was demonstrated for two cases. Case 1 was a male worker 
exposed to approximately 0.02 Svlyr over a working lifetime (total effective dose 1 Sv), and 
case 2 was a female secretary exposed to 0.5 Sv/yr for one year when a Ra-226 source was 
left in her office in a file cabinet. Figure 1 shows an abbreviated printout from the program for 
the latter case. 

2.12 Assessment and treatment of external and internal contamination 
Dr B. Gunalp, Ankara, WNO Temporary Adviser 

The appiication of nuclear energy and radioactive materials in industry, medicine, 
agriculture and scientific research can be of great help in raising productivity and in the diagnosis 
and treatment of diseases. Such activities cannot be entirely free of the risk of accidents resulting 
in overexposure of individuals. 

The most serious problems arise from accidents involving radionuclide contamination. 
This was demonstrated by experience from the Chernobyl and Gaiiinia accidents, where large 
groups of people were externally and internally contaminated and where significant 
management efforts were demanded from health services and other authorities. It is important 
that ~adiu~~ucl ide  cu~lta~rli~latiu~i br: nriail~~i~ccl,  I I U ~  U I ~ Y  by plevcr~live rncasu~es, bul alsu by 
good medical management when an exposure has occurred. 
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Run date: 1111 711 999 
Sex: Female 
Race: White 
Lifc tnblc uscd: 1990 
Risk coefficients: From Thompson et al. (1994) and Preston et al. (1994) 
Type lifetime risks: Incidence 
Leukaem~a: Mlnlmal latency(yrs): 2 Plateau(yrs): 40 
Solid cancers: Minimal latency(yrs): 10 Plateau(yrs): 100 
Leukaemia plateau: Beginning(age): 27 End(age): 67 
Solid cancer plateau: Beginning(age): 35 End(age): 100 
Dose rate reduction effectiveness (DRREF): 2.0 
Total dose equivalent (Sv): 0.5 Sv 

Radiation- 
induced 
cancers 

Model Site per lo5 90.0% CI 
. . . . . . . . -. . . . . . . .. . . . . . . -. - 

ORAL CAVITY I19 (50,279) 

DIGESTIVE 1867 (796,4383) 

ESOPHAGUS 1 13 (49,271) 

STOMACH 159 (68,375) 

COLON 801 (341,1879) 

RECTUM 298 (127,701) 

LIVER 0 (0,o) 

PANCREAS 215 (92,506) 

RESPIRATORY 2141 (912,5024) 

I.UNG 2278 (970,5345) 

RREAST 3913 (1667,9184) 

UTERUS 0 (0,O) 

OVARY 83 (35, 196) 

BLADDER 1029 (438,2415) 

KlDNEY 467 (199,1096) 

CNS 23 (10,55) 
NONLEUKAEMIA 7197 (3067,16 888) 

LElJKAEMlA 157 (66,368) 

Raseline 
cancers 
per 10' PC? (90.0% CI) 

fPC probability of causation - (KK-l)IRK, where RK is the relative risk 

Figure 1. Risk evaluation for patient with acute radium-226 ewpnsure (care 2) 
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Information on the effects of external and internal exposure to radionuclides was 
presented, and practical measures for assessment and treatment of contaminated individuals 
were recommended. Radiological assessment is best accomplished with the aid or guidance of 
the health or medical physicist. The physician should actively seek the assistance of the physicist 
during response to accidents involving contamination with radioactive materials. 

Topics in the treatment of accidentally contaminated people covered by the lecture were 
external or surface skin contamination, wound contamination, internal contamination through 
inhilaliltion ilrllt ir~t~nral curiliur~irriltiur~ tluuugh i~~gc~t ion.  Cu~~~equer~ces  of co~itarriinatiuri dcpcrld 
upon the physical and chemical nature of the contaminant and the route of intake. When 
appreciable levels of activity are incorporated, pathological consequences, both stochastic and 
deterministic, can result. These eEects are the same in principle as after external exposure. 
However, the features of both distribution in body tissues and time factor (protraction of the 
dose) makes them specific and sometimes changes the dose threshold for the deterministic 
effects or risk factor for stochastic effects. 

2.13 Psychnlngical effects aaanciated with radiatinn expnsure 
Dr E. Goans, Oak Ridge, WHO Temporary Adviser 

In many radiation accidcnts involving minimal cxposurc md minimal clinical 
symptoms or no symptoms at all (subclinical), psychological aspects may be the most 
important issues with which the medical care provider must deal. It may be stated that: 

Perceived risk = actual threat + personal perception 

Psychological effects of radiation injury are determined by the scope of the threat, its 
predictability, its familiarity, its duration and the speed of onset. Perceptions of risk are 
influenced by education. experience. pre-conceived ideas and choice. Psychological problems 
associated with radiation accidents in the early phase are fear and anxiety, isolation, denial, 
anger, bargaining, loss of control and dependency, drug dependency (associated with pain), 
altered body image and guilt. Later psychological problems (after recovery from acute injury 
and continuing throughout life) are continuation of early problems and concerns about the 
consequences of the exposure, particularly in childbearing and long-term side effects. 

2.14 Elements of emergency planning and emergency teams for hospitals 
Dr G Ziada, AAEA, Cairo 

This presentation provided guidelines and techniques to be used in the event of a 
radiological emergency. A job description for radiation safety officers and a list of necessary 
actions were also given. 

2.15 Cnntamination control in hospitals 
Dr G Ziada, AAEA, Cairo 

Thc rules and regulations, guidelines and proccdurcs to bc uscd as a daily reference for 
the safe operation of laboratories in hospitals were discussed. 
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2.16 Delayed and late effects of radiation exposure 
Dr I. Turai, IAEA, Eema 

Delayed deterministic effects, such as dermatitis, cataract and teratological pathology 
(leading to dose-dependent mental retardation) may develop after a few months, while the late 
stochastic effects, i.e. radiation-induced cancer, appear after a latency period from a few years 
to a few decades. 

Different types and human data sources of radiation-induccd canccr wcrc presented. 
Special attention was paid to the results of childhood leukaemia studies around nuclear 
installations (showing no increase), the cancer study of nuclear workers of the United States, 
United Kingdom and Canada (proving no increase in cancers at any site except leukaemia) 
and predictions of cancer from Chernobyl. It was pointed out that no genetic effects of 
radiation had yet been observed in human population groups (including atomic bomb 
survivors). 

2.17 Features of the Goilnia accident, 1987 
Dr R. Cioans, Oak Ridge, WHO Temporary Adviser 

Main features of the GoiAnia accident were discussed, which were: 

Stolen Cs- 13 7 teletherapy source: 5 1 TBq. 
Widespread contamination. 
12000 individuals surveyed; 300 whole body counts; 110 cytogenetic studies. 
240 citizens externally contaminated. 
129 cilizens with internal contamination. 
21 individuals hospitalized; 8 with acute radiation syndrome (ARS). 
4 deaths (3 adults, t child). 
Highest contamination of Cs-137 ever recorded. 
Radiation waste: 3400 m2 and 85 houses contaminated. 
Prussian blue used very effectively in internal decorporation therapy of the 
radi ocaesiurn. 

2.18 Medical aspects of the Turkish accident, 1998 

Dr B. Gunalp, Ankara, WHO Temporary Adviser 

On 13 December 1998 a serious accidcnt occurrcd in Istanbul. Tcn paticnts developed 
clinical signs and symptoms of mild to moderate degree acute radiation syndrome (ARS), and 
one of them also had acute localized radiation injury. Five moderate-degree ARS patients, 
hilh estimated doses of 2 4  Gy to the whole body, were treated successfully with 
granulocyte-colony stimulating factor, adequate antibacterial, antiviral and antifungal 
prophylaxis and platelet transfusions in the haematology department of Cerrahpasa Medical 
Faculty Hospital. The other five mild-degree ARS patients, with estimated whole body doses 
of 1-2 Gy, were treated in Ilaseki State Hospital, where regular follow-up for all patients was 
also carried out. 
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2.19 Medical aspects of the Estonian accident, 1994 
Dr I. Turai, IAEA, Vienna 

Radiological accident occurred on 21 October 1994 when three brothers entered the 
radioactive waste disposal site in Tammiku, near Tallin, violating the radiation safety 
warnings. One of them put a small shiny metallic cylinder into his pocket. where it remained 
for an hour. During this time, he received a fatal exposure from this 0 - 1 3 7  source (3.3 TBq) 
and died 12 days later from sepsis and severe gangrene in the thigh area. His two brothers as 
wcll as his stcpson had touched the rndionctive source and developed local radiation injuries 
(blisters and ulcers) in their hands. The radiation origin of their injuries was recognized only 
after 4 weeks. 

Results from a 3-year biodosimetry study demonstrated that the frequency of complete 
translocations (stable type of chromosome aberrations) remained unchanged, while the dose 
assessed on the basis of dicentric chromosomes and incomplete translocations significantly 
decreased in time (both are unstable types of chromosome aberrations). 

2.20 Medical aspects of the Iranian accident, 1996 
Dr I. Turai, IAEA, Menna 

On 24 July 1996 in Gilan, Islamic Republic of Iran, a worker found a shiny pencil-size 
piece of metal and placed it in the loose pocket of his working overall, above his right chest. It 
iapper~ed to be a radiography source, Ir-192 (185 GBq), lost du~iug the previous night shift. A 
severe radiation skin injury developed in 3 weeks and reached an unusually large extent 
(about 15 cm x 25 cm), and the number of blood cells was also drastically reduced. Treatment 
with cytokines for bone-marrow stimulation was started in Teheran, and, from 25th day after 
the exposure, was continued in the Curie Institute, Paris, where a successful skin graft was 
also performed to treat the substantial ulcerative-necrotic skin damage. 

A series of colour photos and thermograms of the skin injuries were produced following 
the accident. They have have heen repeatedly used and are recommended for assessment of 
radiation-induced local injuries. The medical experience from this accident also found that 
cytokine treatment should be initiated at the earliest opportunity for non-homogeneous whole 
body irradiations. Morc gcncrnl lcssons lcnmcd from thc cxpcricncc wcrc that safety culture 
should be taught and transferred to radiographers, who should attend training courses 
regularly. In addition, the radiation source should be carefully checked at the end of each 
phase and shift of radiography work. 

2.21 Medical aspects of the Georgian accident, 1996-1997 
Dr G Souchkevitch, WHOIHQ,, Geneva 

The Lilo Training Center for Frontier Troops, which is located 25 km from Tbilissi, 
Georgia, was the site of accidental radiation exposure in 19961997. Eleven persons, aged 
between 18 to 22 years, were accidentally exposed to radiation from one or several 
radioactive sources of Cs-137 with dose rates ranging from 1 .S to 13 000 mGy per hour. The 
patients had contact with radioactive sources over a period from MayIJune 1996 to 
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April 1997. In time they protracted whole body doses ranging from 0.4 to about 4-5Gy and 
local doses higher than 25 Gy in some cases. Primary clinical manifestations of radiation 
syndrome were vomiting, nausea, weakness and headache. Local radiation injuries started as 
erythema which later evolved in some cases to ulcers with necrosis. Due to a request of the 
Government of Georgia, lAEA and WHO (through its network of collaborating centres) 
provided medical assistance to all patients. Patients were success f~~ l l~  treated in 
WHOREMPAN collaborating centres in Germany, France and Russia. The monitoring of this 
accident contributed to further development of international cooperation in cases of radiation 
emergency and provided new data on how to monitor such kinds of radiological en~crgcncies 
when many uncertainties exist regarding the date of exposure, duration of exposure, etc. 

2.22 Medical aspects uf an industrial radiography source accident in Lima, Peru, 1999 
Dr R. Goans, Oak Ridge, WHO Temporary Adviser 

Un 20 February 1999, a 37-year-old welder picked up a 36 Ci (133 GBq) source of 
Ir-192 and placed it his right pants pocket for approximately 6 hours. Initial erythema was 
noted upon admission to the hospital, and within days wet desquarnation was noted, along 
with eventual formation of a 10 cm x 12 cm ulcer. National authorities were notified within 
24 hours of the accident and the patient and his wife (who also suffered partial-thickness 
injury to the buttocks) were transferred to the National Tnstitlite nf Neoplastic Diseases in 
Lima, Peru. A modified hemipelvectomy was initially considered but not performed. The 
patient was later transferred to France, where closure of the wound was unsuccessful and 
amputation of the right leg was necessary. Thc pnticnt is currently back in l'eru, with 
significant necrosis and infection in the perineum. This infection is massive and is due to 
Pseudomonas and Kleb.siella species that are apparently resistant to all antibiotics tested. 

2.23 Medical consequences of the Chernobyl accident: 13 years after 
Dr G: Souchkevitch, WHO/HQ, Geneva 

Medical consequences of the Chemobyl accident can be divided into two groups: 
radiation-related diseases and non-radiation related diseases and disorders (stress-related). 
Workshop participants were provided with updated information regarding radiation-related 
diseases such as leukaemia and lymphomas, other malignancies (with the exception of thyroid 
cancer), hereditary diseases, visual impairment and health effec.tn in children exposed to 
radiation in utero. 

The main factors in the deterioration of thc hcnlth of thc population affected by the 
Chernobyl accident have come from pathological conditions which are not presently 
considered radiation-related. 

2.24 Pre-hospital and hospital care for the radiation victim 
Dr R. Goans, Oak Ridge, WHO Temporary Adviser 

Videotapes developed by the Radiation Emergency Assistance CenterlTraining Site 
(KEACITS) in the United States were shown to illustrate both pre-hospital care of the injured 
person with external contamination and definitive hospital care of such a patient. Numerous 
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questions were noted regarding various aspects of these procedures, particularly in setting 
control zones and techniques for direct decontamination of the contaminated wound. 

2.25 International cooperation for medical assistance in radiological emergencies 
Dr G Souchkevitch, WHO/HQ, Geneva 

The infrastructure of an international system for assistance to national health authorities 
in a case of radiation emergency includes a number of governmental and nongovernmental 
organizations, such as WHO, IAEA, OCUA/UN, FAO, UNSCEAR, ICRP, NEAIOECD, EC, 
and the International Convention on Early Notification and Assistance in case of Nuclear 
Accident or Radiation Emergency. Basic safety standards were developed by six international 
organizations. WHO established a network of collaborating centres on radiation emergency 
medical preparedness and assistance (REMPAN). At present, this network includes fifteen 
centres, distributed throughout the world. These centres assist national health authorities and 
WHO in strengthening medical and public health preparedness for response to radiation 
emergencies. IAEA initiated a forum of harmonization of response to radiological and nuclear 
accidents at the international level. The dcvelop~~lcnt of an integrated international emergency 
plan for preparedness and response to radiation emergency is in progress. IAEA has also 
initiated the establishment of a network of emergency teams. 

2.26 Radiation-induced thyroid pathology 
Dr B. Gunalp, Ankara, WHO Temporary Adviser 

Radiation may affect cells in the thyroid gland so that they do not function properly 
(hypothyroidism, thyroditis), or may cause them to grow abnormally (benign or malignant 
thyroid tumors). Radioactive iodine, in sufficient doses, may be especially harmful to the 
thyroid because iodine concentrates in the thyroid gland. 

Topics discussed with participants included clinical and epidemiological features of 
childhood thyroid carcinomas diagnosed in Belarus after the Chernobyl accident, 
morphological analysis of post-Chernobyl childhood thyroid carcinomas, radiation exposure 
and thyroid autoimmunity, biological mechanisms underlying radiation induction of thyroid 
carcinoma and radiation mutagenesis. 

2.27 Characteristics of radioiodine-induced thyroid cancer 
Dr 1 Turai, IAEA, Vienna 

Head and neck external radiation is an epidemiologically demonstrated risk factor for 
thyroid cancer. In addition, the Chernobyl nuclear reactor accident has clearly shown that 
exposure to radioactive fallout may cause an increase in the prevalence of thyroid carcinoma. 

Children are at greater risk than adults because they oftell drink more n~ilk a ~ ~ d  because 
their smaller glands receive a bigger dose per unit of ingested radioiodine. A newborn child's 
thyroid dose is about 16 times higher than that of an adult per ingested microcurie of 1-13 1. 
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One of the major health consequences related to the Chernobyl reactor accident is the 
sudden and great increase in the number of people with thyroid carcinomas, particularly 
children. Factors contributing to increased childhood thyroid cancer rate around Chemob~l, 
besides the radioiodine released from the damaged reactor, are: 

a moderate to severe iodine deficiency 
late iodine prophylaxis in many villages 
active screening (using ultrasound and fine needle biopsy) - awareness of possible thyroid palhulogy. 

2.28 Recent statistical data on thyroid cancer from Chernobyl 
Dr G Souchkevitch, WHO/HQ, Geneva 

Childhood thyroid cancer is one of the main concerns of national health a~rthnrities in 
Belarus, Russia and Ukraine, the countries most affected by the Chernobyl accident. Children 
residing in territories of these countries close to the site of the accident represent the group at 
highest risk for the development of thyroid cancer. 

In Belarus and Ukraine, about 1500 childhood thyroid cancers were identified in a 
period of 13 years following thc Chcmobyl accident. In the Russian regions mainly affected 
by the Chernobyl accident (Bryausk, Kaluga, Orel and Thla), the total number of thyroid 
cancers developed in the residents numbered 3300 in the period from 1987 to 1998. 

2.29 Overview of nuclear and radiological emergency response and on-scene emergency 
medical response 
Dr I. Turai, IAEA, Menna 

The obiectives of emergency response are to mitigate the accident at its source, reduce 
the risk of deterministic health effects (keep the acute dose below the threshold for 
deterministic health effects) and reasonably reduce the risk of stochastic effects (i.e. cancer). 

The IAEA generic emergency classification system and generic emergency actions, 
generic intervention levels and generic action levels were presented. Six steps for planning 
medical miulagt;lucllL uf rnultiple casualties in radiation acc~dents were discussed in detail, 
with active participation of the participants. 

2.30 Iodine prophylaxis in the case of nuclear emergency 
Dr I. Turai, IAEA, Vienna 

Inhalation of volatile iodine isotopes may present the largest health risk in the vicinity 
of a nuclear accident site. Further away (for tens to hundreds of kilometres), the ingestion of 
food contaminated with 1-131 (milk of grazing cows and leafy vegetables) may bc the main 
route of exposure to radioiodines. 

An effcctivc public health action tu plevrnt the health hazard from inhaled or Ingested 
radioiodines is iodine prophylaxis, or thyroid blocking. This is achieved by a large dose of 
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stable iodine exceeding the daily need in iodine by about 1000 times, administered in a single 
dose (or for a few days). The usual dosage is 10 to 300 mg Ilday depending on age, and the 
usual chemical form recommended is KI. 

Iodine prophylaxis should be clearly distinguished from goitre prophylaxis (or iodine 
supplementation, e.g. iodized salt prophylaxis), which is the supplemental low-dose iodine 
intake in iodine-deficient areas for years or decades to cover the physiological needs of 
organisms for iodine. The usual dosage is 50 to 200 pg Itday depending on age (administered 
generally in Corm o l  iodized table salt). 

The efficiency of iodine prophylaxis is dependent on its timely application; it should 
preceed the intake of radioiodines for a few hours or simultaneously for the greatest effect 
(which can be as high as 99%). If the iodine prophylaxis is applied 5 hours after the 
radioiodine intake its efficiency will be reduced by 50%, and after 10 hours it is only 
marginally effective. Thus, predistribution of potassium iodide tablets to the population in the 
5 krn radius zone around a nuclear power plant and its stockpiling at the plant itself and at all 
emergency services, to he available for 74 hnurs per day, would be reasonable for the fastest 
possible distribution to groups at risk. 

2.31 Public health actions and decision-making in a nuclear or radiological emergency 
Dr I. Turai, IAEA, Vienna 

Interventions aimed for reduction of public r~sk  from core damage of a nuclear reactor 
or any severe radiological accident (with threat or fact of contamination with radioactive 
materials, e.g. in the Goilnia accident in 1987) were discussed. 

Before or shortly after the release of radioactive materials into the environment, the 
following actions are to be taken: 

sheltering or evacuation within 3-5 km for a predicted avertible effective dose of 10 or 
100 mSv, respectively 
iodine prophylaxis for an avertible equivalent dose to the thyroid gland of 100 mSv. 

Alter lhe release o l  radioactive materials into the environment, the following actions 
are to be taken: 

prompt monitoring 
control of access 
restriction of locally produced food 
decision on relocation depending on monitoring data. 
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3. EVALUATION OF THE TRAINING WORKSHOP BY PARTICIPANTS 
Dr H. Abouzaid, WHO/EMRO, Alexandria 

Participants were asked to fill out and return an evaluation form on the last day of the 
meeting, before lunch. Nineteen forms were returned, some of which were not fully 
curnpleled. Except for time devoted to local presenrarions, which was found ro be roo short by 
four participants, the two other aspects of the workshop programme (length of the lectures and 
time given for discussions) were found to be adequate by an overwhelming majority of 
participants (Figure 2a). Participants also indicated that the following aspects may have been 
added to the programme: 

basic radiation physics (3 citations) 
practical demonstrations (3 citations) 
experimental measurement and quality control (2 citations) 
more emphasis on medical response (2 citations) 
protective measures 
radiation protection and safety 
basic radiation biology 
preparedness for small accidents 
assessment and treatment of external and Internal contamtnation 
consequences of treatment with radioisotopes. 

Basic radiation physics and dose concept were cited, once each, as items that could have 
been skipped from the programme. It is worth noting, however, that basic radiation physics 
was also cited three t ~ m e s  aq needing to he added tn the agenda This i s  likely a reflectinn nf 

the differences in knowledge and priorities between the medical doctors, physicists and 
radiologists participating in the meeting. 

As expected, a large proportion of the participants stressed the need for practical 
demonstrations and field visits, though a good number of the participants judged that these 
were nor really feasible (Figures 2b and 2c). 

The documents of the meeting were judged adequate by 12 participants and insufficient 
by 7 others (figure 2d). Although the documentation was abundant, due to difficulties in 
photocopying it was only distributed at the end of the last day the workshop. Not all of the 
participants may have had the chance to scan the documents before filling out the evaluation 
form. 

No single lecture was considered to be most important by participants. In fact, 10 
different lectures were cited in that context: 

biological effects urraclialiurt (4 cilatiuns) 
psychological effects (3 citations) 
contamination control in hospitals (3 citations) 
emergency plannlng (2 citations) 
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acute radiation syndrome 
medical aspects of Chernobyl accident 
thyroid cancer 
head and neck cancer 
different radiological accidents. 

Figure 2e shows that an overwhelming majority of participants found that the objectives 
were met and that and the overall profit from the training workshop was good or better. More 
i111pu1 tiu~lly, tllc S ~ I I I C  judgeme~~t was made regarding the relevance of the training workshop 
to reality. Finally, the following items were suggested by participants for future 
WHOIAAEAIIAEA activities in the Region: 

follow-uplupdate workshop (3 citations) 
training meant specifically for physicians (2 citations) 
protection items and instrumentation 

8 generation and production of radionuclides 
8 quality assurance programme 

practical visits 
health effects of Dimona nuclear facility. 
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Programme ime given for discussions 

Fig 2a 

Practical demnnstratinn 
Fig 2b 

,~.~. 

Bl Useful 

Figure 2. Evaluation of the training session by participants 
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Field visits 
Fig 2c 1 WFeasible 1 I 

Meeting documen 
Fig 2d 
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Annex 1 

AGENDA 

1. Opening ceremony 

2. Election of officers 

3. Scvpe of the problem and statistics 

4. Basic radiation physics, accidental and natural background levels of radiation 

5 .  Dose concepts, quantities and units, ICRP recommended dose limits 

6. Detection of radiation, monitoring devices and their uses 

7 Rinlogical (molecular and cellular as well as tissue, organ and systemic) effects of 
ionizing radiation 

8. Dosc-effect curves, dctcr~~li~listic iuid slucliastic: eflects of exposure to ionizing 
radiation 

9. Overview of dose estimates due to the Chemobyl accident 

10. Acute radiation syndrome: symptoms, phases, diagnosis and management 

1 1. Management of combined radiation injuries 

12. Local radiation injury, symptoms and consequences depending on dose, diagnosis, and 
treatment 

13. Statistics of radiation-induced cancers 

14. Assessment and treatment of external and internal contamination 

IS. Contamination control for ambulance personnel 

16. Elements of emergency planning and emergency team organization for the hospital 

17. Contamination control in the hospital 

18. Delayed and late effects of radiation exposure 

19. Multi-casualty accident considerations, nuclear terrorism and medical aspects, follow- 
up, and lcsso~ls lem~11t.d GUIII L11c Ouiariia accident 
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20. Medical aspects of the Turkish accident, 1998 

2 1. Medical aspects of the Estonian accident, 1994 

22. Medical aspects of the Iranian accident, 1996 

23. Medical aspects of the Georgian accident, 1997 

24. Mcdicd aspccts of thc Peruvian accident, 1999 

25. Medical consequences of the Chemobyl accident: 13 years after 

26. Pre-hospital and hospital care of the radiation victim 

27. International cooperation for medical assistance of radiological emergencies 

28. Radiation-induced thyroid pathology 

29. Characteristics of radioiodine-induced thyroid cancer 

30. Recent statistical data on thyroid cancer from Chemobyl 

31. Overview of nuclear and radiological emergency response and of the on-scene 
emergency medical response 

32. Iodine prophylaxis in the case of nuclear emergency 

33. Public health actions in a nuclear and radiological emergency and decision-making 
aspects 

14. Plenary discussion of workshop findings 

35. Evaluation of the training workshop by participants 

36. Closing sessionipresentation of certificates 
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Annex 2 

PROGRAMME 

Sunday, 14 November 1999 

08:00-08:30 Registration 

Opening ceremony 
Address of Dr I. Tulai, IAEA, Vienna 
Address of Dr Mahmoud Barakat, Director-General, 
AAEA 
Message on behalf of Dr Ali F. El-Saidi, Minister of 
Electricity and Energy, Egypt 
Dr E.H. Zahran, Chairman, Atomic Energy Authority, 
Egypt 
Message on behalf of Dr Hussein A. Gezairy, Regional 
Director for the Eastern Mediterranean 
Dr Houssain Abouzaid, Regional Adviser, Supportive 
Environment for Health, WHOIEMRO 
Message on behalf of Dr M. Al-Sherbini, Dean of the 
Faculty of Medicine, Cairo University 
Dr A. Fateen, Vice-Dean, Faculty of Medicine 
Presentadon of ir~s~ruclu~s alcl 
Election of officers 

Radiation accidents: scope of the problem and statistics 
Dr R.E. Goans, WHO Temporary Adviser 

Basic radiation physics, accidental and natural 
background levels of radiation 
Dr B. Gunalp. WHO Temporary Adviser 

Dose concepts, quantities and units. ICRP recommended 
dose limits 
Dr B. Gunalp, WHO remporary Adviser 

Detection of radiation, ~nor~ituring devices and their uscs 
Dr S. Abdel Aziz, appointed lecturer, AAEA 

Questions and answers 

Quiz on the instrument practice 
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Monday, 15 November 1999 

08:00-09:30 

Videos: Radiation: causes and effects 
Nuclear accident dosimetry 
Basic safety standards. 
Commentary by Dr I.  Turai, IAEA, Vienna 

Biological (molecular and cellular as well as tissue, organ 
and systemic) effects of ionizing radiation 
Dr B. Gunalp, WHO Temporary Adviser 

Discussion and question and answer period 

Dose-effect curves, deterministic and stochastic effects of 
exposure to ionizing radiation 
Dr I. Turai, IAEA Vienna 

Overview of dose estimates due to the Chernobyl accident 
Dr G. Souchkevitch, WHOIHQ 

Acute radiation syndrome: symptoms, phases, diagnosis 
and management 
Dr Ci. Souchkevitch, WHO/HQ 

Management of combined radiation injuries 
Dr B. Gunalp, WHO Temporary Adviser 

Local radiation injury, symptoms and consequences 
depending on dose, diagnosis, and treatment 
Dr B. Gunalp, WHO Temporary Adviser and Dr I. Turai, 
IAEA, Vienna 

Statistics of radiation-induced cancers 
Dr R.E. Goans, WHO Temporary Adviser, and Dr G.. 
Souchkevitch, WHOIHQ 

16:OO-16:30 Question and answer session 

Tuesday. 16 November 1999 

Assessment and treatment of external and internal 
contamination 

Dr B. Gunalp, WHO Temporary Adviser 
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Contamination control for ambulance personnel 
Dr R.E. Goans, WHO Temporary Adviser 

Elements of emergency planning and emergency team 
organization for the hospital 
Dr G. Ziada and Dr I. Turai, IAEA, Vienna 

Contamination control in the hospital 
Dr C?. Ziada , appointed lecturer, AAEA and L)r K.E. 
Goans, WHO Temporary Adviser 

Delayed and late effects of radiation exposure 
Dr I.Turai, IAEA, Vienna 

Video: hospital emergency department management of 
radiation accidents 
Commentary by Dr R.E. Goans, WHO Temporary Adviser 

16:OO-16:30 Question and answer session. 

16:3O-17:30 Technical visit to emergency unit, Kasr Al-Aini Hospital 

Wednesday, 17 November 1999 

Multi-casualty accident considerations, nuclear terrorism 
and medical aspects, follow-up, and lessons learned from 
the Goihia accident 
nr R.E. Goans, WHO Temporary Adviser 

Medical aspects of the Turkish accident, 1998 
Dr 8. Gunalp, WIIO Temporary Advise1 and Dr I. Turai, 
IAEA, Vienna 

Medical aspects of the Estonian accident, 1994 
Dr I. Turai, IAEA, Vienna 

Medical aspects of Iranian accident, 1996 
Dr I. Turai, IAEA, Vienna 

Medical aspects of Georgian accident, 1997 
Dr G. Souchkevitch, WHO/EIQ, and Dr I. Turai, IAEA, 
Vienna 
Medical aspects of the Peruvian accident, 1999 
Dr R.E. Goans, WHO Temporary Adviser 
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Thursday, 18 November 1999 

08:00-09:00 

Medical consequences of the Chemobyl accident: 13 
years after 
Dr G. Souchkevitch, WHOIHQ 

Psychologicai aspects in radiation accidents 
nr R.E. Goans, WHO Temporary Adviser 

International cooperation for medical assistance of 
radiological eemergeilcies 
Dr G. Souchkevitch, WHOIHQ, and Dr I. Turai, IAEA, 
Vienna 

Radiation-induced thyroid pathology 
Dr B. Gunalp, WHO Temporary Adviser 

Characteristics of radioiodine-induced thyroid cancer 
Dr I. Turai, IAEA, Vienna 

Recent statistical data on thyroid cancer from Chemobyl 
Dr G Souchkevitch, WHOIHQ 

Overview of nuclear and radiological emergency response 
and of the on-scene emergency medical response 
Dr I. Turai, IAEA, Vienna 

Iodine prophylaxis in the case of nuclear emergency 
Dr I. Turai, IAEA, Vienna 

Round table discussion: Public Health actions in a nuclear 
and radiological emergency and decision-making aspects 
Dr I. Turai, IAEA, Vienna 

Question and answer session 
Dr B. Gunalp, WHO Temporary Adviser 

Plenary discussion of workshop findings 
Dr G. Souchkevitch, WHOIHQ. 
Evaluation of the training workshop by participants 
Dr H. Abouzaid, WHOIEMRO 

Closing sessiodpresentation of certificates 
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Annex 3 

LIST OF PARTICIPANTS 

EGYPT 
Dr Ghada Mohamed Kamal El-Din El-Khalafawy 
General Practitioner 
National Center for Radiation Research Technology 
ALUIII~L: E I I G ' ~ ~  Au~llurity 
3 Zaker Hussein Street, Nasr City 
Cairo 
Tel: 3621195 

Dr Mohamed Mokhtar Ibrahim 
Assistant Lecturer 
National Center for Radiation Research Technology 
Atomic Energy Authority 
Cairo 
Tel: (02)3834756; 0122178533 (mobile) 

Dr Gihan Moharned Saleh Ibrahim 
Specialist, Radiodiagnosis in Atomic Energy Authority 
National Center for Kadiation Kesearch and 'lechnology 
Cairo 
Tel: 2574322 

Dr Abeer Hassan Mahmoud 
General Practitioner 
Atomic Energy Authority 
National Centre for Nuclear Safety and Radiation Control 
Cairo 
Tel: 2028786 

Mr Mahmoud Abou El-Ella Mohamed Hegazi 
Radiotherapy Physics 
NEMROCK 
Cairo 
Tel: 3626246 
Fax: 3635554 
e-mail: NEMROCK@mednet2.camed.eun.eg 

Ms Faten Salah Ahmed 
Physicist 
NEMROCK 
Cairo 
Tel: 363017112639761 
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Ms Ranya Mohammed Mussa 
Physicist 
NEMROCK 
Cairo 
Tel: 3630171 
Fax: 3630173 

Mr Magdy Mohammed Khalil 
Physicist 
NEMROCK 
Cairo 
Tel: 34428 1 7 
E-mail: Magdy-Khalil@hotmail.co~n 

Mr Ibrahim Al-Sayed Saad 
Biophysics Demonstrator 
Faculty of Medicine 
NEMROCK 
Nuclear Medicine Department 
Imhaba, Giza 
Cairo 
Tel: 3108768 
Fax: 3630173 

-1 
i Mr Wassim Sameh Mohamed 

Physicist 
Radiotherapy Department 
NEMROCK 
Cairo 
Tel: 3533979 
Fax: 3630173 

I IRAQ 
-I Mr Sadiq Ghadan Far Abdul-Al-Husscini 
7 
- I  . Chemist 4 Internal Contamination Analytical and Measurement and Decontamination Treatment (IAEC) 

' P.O.Box 765 
I .  

31 Baghdad 
Tel: 7738410 

1 Mr Harnza Hadi Kazem 
Internal and External Exposure 

I 
i P.O. BOX 765 

-1 
;I Baghdad 

-1 Tel: 773 884 10 
.I 
-I 
.I 

$1 
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JORDAN 
Dr Nart F. Abida 
Radiologist 
Royal Medical Services 
P.O. Box 41 0449 
Amman 
Tel: 585685615 157 100 (hospital) 

5 8 13 835.4204890 (residence) 
577019 (mobile) 

Dr Mohammed Khair Al-Nsour 
Medical Physicist 
Jordan Civil Defence Directorate 
Civil Defence School 
P.O. Box 1050 
Amman 
Tel: 00962(6) 58 13544 (residence) 

00962(6) 4022 144/145 (work) 
Fax: 4023144 

LEBANON 
Ms Rola Ghanem Bou Khazarn 
Research Assistant 
Lebanese Atomic Energy Commission (LAEC) 
Dcirut Airport Road 
Beirut 
Tel: 01 -8403 18 

LIBYAN ARAB JAMAHIRIYA 
Dr Intesar Zouam Dalla 
Physician in Radiation Protection Unit 
Tripoli Medical Center 
Tripoli 
Tel: 4623701 

Mr Abdei-Rahman Mohamed Al-Haglagi 
Physicist 
Mcdical Radiation Pllysics 
Tripoli 
Tel: 33336509 (residence) 

462370 1, extension: 2103 (oflice) 
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PALESTINE 
Dr Ead Ocal 
Radiologist 
Ministry of Health 
Gaza StripRafah 
Tel: 0097272136364 

SUDAN 
Mr El-Fatih Ibrahim Abu El-hia 
LecturerIEngineer 
Institute of Nuclear Medicine 
Molecular Biology and Oncology 
University of Gezira 
P.O. Box 20 
Wad Medani 
Tel: 0024951 14652913232 
Fax: 002495 1143862146640 
E-mail: elfati h@yahoo.com 

Dr Abdel-Magid Mohamed El-Refai 
Specialist in Radiotherapy Nuclear Medicine 
Ministry of IIealth 
P.O. Box 846 
Khartoum 
Tel: 776903 

SYRIAN ARAB REPUBLIC 
Ms Kawthar Mohamed Shurrab 
Physicist 
Al-Assad University Hospital 
17 Nissan Street Al Mazzeh 
Damascus 
Tel: 00963-1 1-6822722 (residence) 

00963-1 1-2126500, extension 2388 (hospital) 

UNITED ARAB EMIRATES 
Ms Jamila Khamis Humaid Al-Suwaidi 
Physicist 
Ministry of Health 
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