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Abstract

MEDICAL FOLLOW-UP OF THE RADIATION ACCIDENT WITH 137Cs IN GOIANIA —
AN UPDATE (1990-1994).

On September 13, 1987 a shielded 137Cs source was removed by two scavengers from a
teletherapy unit in abandoned clinic in Goiania, Brazil, and was later broken open. The source was
handled by many people from the time it was removed (Sept 13) until it was taken to the sanitary
surveillance division (Sept 28).

Many of these people (approximately 250) were exposed to large external and internal doses
of radiation from the radioactive source; of these, 50 showed signal and symptoms of whole-body
irradiation and local acute irradiation and also showed signs of external or internal contamination
from ingested or absorbed 137Cs. Fourteen of those 50 developed moderate to severe bone marrow
(BM) injury and required intensive medical care at a specialised unit in Rio de Janeiro. None were
subjected to BM transplants. Ultimately, 4 of these casualties died of bleeding and sepsis despite the
administration of GM-CSF (Granulocyte Macrophage Colony Stimulating Factor). Internal
contamination due to ingestion or absorption of 137Cs was successfully removed by means of
administration of Prussian Blue at doses ranging from 1.5-10.0 gm/day. Radiation induced skin
injuries were observed in 28 patients requiring surgical and post-operative procedures.

Since March 1988 a medical follow up protocol was established by NNEC and the Leide Das
Neves Ferreira Foundation of the state of Goias, in order to prospectively follow more than 150
victims. The aim of this paper is to describe the main after-effects of the 137Cs accident in the last 4
years, giving emphasis on clinical, haematological, radiological and psychological aspects.

1. HEMATOLOGICAL ASPECTS

The critical phase of the acute radiation syndrome (ARS) in Goiania was characterised
by haematological injury. Fourteen of the 50 severely injured patients developed bone marrow
depression; and eight of them had such classical signs and symptoms of the ARS. Four of
them died due to bleeding diathesis and infection (sepsis) caused by Klebsiella resistant to
antibiotics and vasopressors. To none of them it was recommended to submit to a bone
marrow transplant.

Since February 1988 the most severely exposed victims (57) have been examined
quarterly with blood counts, platelet counts, and retyculocytes. Bone marrow aspirate and
biopsy were done yearly. From the haematological point of view all but 4 patients have
normal blood cell counts. These 4 patients have mild and transient leukopenia and no clinical
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and infectious complications. Bone marrow aspirate and biopsy show normality in all but 3
patients, in which a striking eosinophilia was observed.

Bone marrow aspirate and smears are being collected for cytogenetical purposes,
looking for mutation and oncogene markers and chromosomal aberrations.

2. RADIATION SKIN INJURIES

Radiation induced skin injuries were observed in 28 patients who had handled the
source housing or fragments of the source itself.

Victims who handled the container received gamma radiation partly attenuated by the
protective shielding material. Localised injuries caused by beta plus gamma radiation were
observed in those who handled the unshielded source. Various parts of their bodies, including
oral mucosa, had been in direct contact with the radioactive material. Local symptoms
appeared a few hours after contact between the source and the skin surface. Pain, sensation of
local heat, burning and pruritus, as well as changes in sensitivity were the most frequent
complaints.

After the period of latency, a second wave of localised disturbances appeared,
characterising the critical phase, which was represented by secondary erithema, resembling a
normal thermal burn. Soon afterwards, blisters or bullae developed, followed by rupture and
drainage. Then a skin regeneration process began, characterised by tissue granulation at the
outer edges of the injury, progressing toward the middle.

In six cases, significant ulceration developed after rapid period of erithema and
blistering, and there was no latency phase. For the majority of patients, the injuries evolved
favourably with complete or nearly complete, recovery within a few months after the accident.

Initially, the radiation skin injuries were managed conservatively by topical
applications of anti-septic, anti-inflammatory and analgesic solutions, antibiotic creams
(Neomycin) and creams containing substances with anti prostaglandin-like effects and anti-
inflammatory actions (Aloe Vera, Allantoin).

The follow-up treatment was continued for patients having only desquamative
epithelitis, superficial ulcers or local reactions of an inflammatory nature.

Twelve of the 28 victims had multiple injuries, affecting predominantly the upper
limbs.

Scars remained in eighteen patients after the critical phase of the accident and were
managed with topical conservative measure.

Injuries did not heal completely and relapsed in 8 patients, who then required surgical
debridments, amputation of the digital extremities and plastic skin grafts.

A prospective follow up protocol of the skin radiation injuries is currently underway
including angioscintillography with 9mTc, electromiography and CT scans in order to
evaluate, identify and prevent relapses.

Recently one severely irradiated patient developed upon lower limbs a malignant skin
lesion morphologically classified as a lentigo which was surgically excised.

Electromiography has been used to evaluate parenthetic abnormalities, hiperesthesia,
hipoesthesia, tingling and pruritus, with good results.

A clear limitation of the flexion (ankilosis) in the proximal and distant phalanxes of
the finger and toes was experienced by 4 (four) patients due to fibrosis and tissue atrophy.
Exercises and kinetic manoeuvres are being encouraged.

241



3. CLINICAL ASPECTS — (UPDATE 1990-1994)

From the clinical and haematological point of view, the great majority of the patients
were in good health during the last 4 years.

Gastrointestinal complaints, such as heartburn, dyspepsia and nausea were relatively
common.

Upper G.I. tract endoscopy was done in a significant number of patients, which
revealed chronic gastritis, peptic ulcer, esophagitis, related directly or not to Helycobacter
pillories. Adequate treatment was done with anti-acids, H2 blockers, Metronidazole, diet and
psychotherapy support. At the same time stools were analysed for ova and parasites and
revealed intestinal parasites such as giardia lamblia, entamoeba histolytic and strongyloides
stercoralis. These diseases are not radiation induced; they are not different from those present
among the general population in Brazil. It must be borne in mind that the majority of the
victims come from a very low socio-economic and cultural stratum of the local population.
Most of them are heavy smokers, consume high doses of alcohol and eat fatty seasoned food.

Recently (1993) one of the most severely exposed patient (7.0 Gy) developed a chronic
liver failure characterised by ascitis, jaundice, GI tract bleeding and malaise. He was admitted
to the hospital and underwent a liver percutaneous biopsy which displayed alcoholic liver
disease. In last May, 1994 he was readmitted to the hospital with signs and symptoms of
chronic liver failure, such as jaundice, ascitis, encephalopathy and upper gastrointestinal
bleeding (melena). He developed hepato-renal syndrome, acute respiratory distress and died.
Autopsy was done.

Cardiovascular abnormalities are mainly represented by moderate to light hypertension
treated with diuretics and betablockers.

The male population that incurred in high doses of irradiation (more than 1.0 Gy) are
oligospermic or azoospermic.

The female population displayed commonly gynaecological infections due to Candida
and trichomonas.

At the beginning of 1992, a 32 year old woman, who had received (1.0 Gray) of
external exposure and a very high internal body burden (4x108 Bq), delivered a male baby
with good health. Blood counts, cytogenetic dosimetry and total body counting were
performed and no significant internal contamination was noted.

Very recently two patients who incurred external doses lower than 0.2 Gy died, one of
them due to complications of Chagas disease (megacolon and megaesophagus) accelerated by
bacterial infection (E. coli) and the other due to breast cancer. Both of them were not
internally contaminated.

4. PSYCHOLOGICAL ASPECTS

During the four months the patients were hospitalised at Goiania and Rio de Janeiro, a
number of curious and unusual psychological reactions occurred. The major psychological and
psychoneurotic after-effects of the 20 more severely exposed patients are summarised
elsewhere (5). These data were recently published and presented at the HI Medical Basis for
Radiation Accident Preparedness. — The Psychological Perspective, held from 5-7 Dec 1990,
in Oak Ridge, TN, USA. Of the 20 patients, 14 developed depression because of the
prolonged confinement or because of the stress resulting from the accident itself. As the
confinement became more oppressive, anxiety, irritability and emotional liability increased.
Others displayed insomnia, nightmares and unexpected reactions to the news from the media.

Nowadays, the patients are at the stage of the delayed effects. This period is basically
represented by the difficult adaptation to a new mode of life and work, by negative attitudes
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about the sufficiency and equity of social assistance, and the desire to be compensated by the
state and receive secondary benefits.

Two patients, in particular, previously diagnosed as having psychotic syndromes, are
still under close surveillance with psychiatrists and psychologists. Carbamazepine,
Haloperidol, Amplictil and Phenytoin are being prescribed for those cases. Very recently one
of them was once more admitted to a psychiatric hospital and experienced a reactivation of the
psychotic syndrome.
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