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1. 

SUMMARY. 

A 25 Ci Iridium-192 source accidentally lost was introdu
ced in a room where among others four young female patients 
(14 - 20 years old) one of then pregnant were irradiated during 
4/5 weeks, 6/8 hours daily, cumulating skin doses in the range 
of 2 500 r and r ->an medullary doses in the range of 1 250 r„ 

They developped a very protracted infectious and haemor-
ragic syndrome during which they were treated successfully by 
haematologic compensatory therapy with enormous quantities of 
packed isolated blood cells ( R.B.C., W.B.C., platelets) and 
massive antibiotic, antimycotic and hydro-electrolytic therapy. 

The dosimetric (physical and biological) problems are 
discussed and the clinical and biological data are given in 
detail. 



2. 
CASE HISTORY. 

On May 5th 1978 an Iridium 192 source of 25 curies for 
gammagraphy fell from a truck on the road from Algiers to Setif. 
It was found within 1 or 2 days by two young boys 3 and 7 years 
old who handled this bright metallic pencil-like object for 
some hours. 

Later their grand mother (47 years old) took the source 
away from them and hid it in their kitchen. The source remained 
about 5/6 weeks in th'.s room vhere several persons were irra
diated under various conditions. Among them four young female 
patients 14 to 20 years old received a daily and protracted 
irradiation. They stayed between 0.80 and 1.50 meters from the 
source, which delivered a dose rate in the range of 8 Roentgen/ 
hour at one meter. The exposure time was estimated to be 6 to 
8 hours daily. , . 

The Algerian authorities looked actively for the missing 
source and finally located it on June 12th, 38 days after it 
had been lost. During the two following days these patients 
were successively treated in the hospitals of Setif and Algiers. 
Then after various delays from two to twenty days they were 
evacuated from Algiers to Paris where they were taken to the 
Curie Foundation Hospital. 

EARLY CLINICAL FINDINGS. 
It is worthy of note here that during the four or five 

weeks that the source was irradiating the four patients the 
clinical and biological evolution remained completely unknown. 



3. 
So, at the outset of the observations the course of the evolu
tion had reached the aspect of an acute irradiation syndrome 
at its critical period. 

DJ (19 years old) the first patient to be evacuated had 
shown severe mucous bleeding (from mouth and digestive tract) 
during her stay in Algiers. She presented ecchymotic suffusion 
on the eyelid and purpura of the abdominal wall. The general 
state was poor with prostration, anorexia, nausea. 

Four days later NG Fatima (20 years old), pregnant 
8 weeks arrived in Paris with a similar haemorragic and diges
tive syndrome. She had been given transfusion (total blood) in 
Algeria some days before. 

Two weeks later at intervals of 3 days, two other patients 
arrived in Paris : FA (17 years old) and NO (14 years old),their 
heamatological state having been judged critical by the medical 
staff in Algiers. They also presented a digestive syndrome plus 
purpura. 

Faced primarily with these four patients, plus some other 
whose story will not be presented in this paper a number of 
questions had to be answered as soon as possible : 

- estimation of the probable irradiation dose and 
distribution. 

..* - estimation of the level of severity of the cellular 
, damage based upon biological results (chromosome 

analysis and haematological curves) 
- how the sterile housing conditions were to be 
managed. 



4. 
- which therapeutic rules were to be adopted. 

TIBS DOSIMETRY PROBLEMS. 
Physical Dosimetry. 
The dosimetry problems were difficult to solve as there 

was uncertainty about each of the irradiation parameters. 
- the precise day the source arrived in the house. 
-the exact patient-source distances according to the 
different occupational activities of the women 
(cooking, washing, grooming) and of the girls doing 
their home work. 

- uncertainties as to the postures (standing or squat
ting) and orientation (front, back or profile) 
towards the source. 

- uncertainties about the duration of presence in the 
kitchen throughout the day estimated between 6 and 
8 hours. 

- and about the shadowing of different persons by one 
another. 

Therefore a simulation of the accident was set up on the 
Spot in Algeria by the Dosimetry Laboratory of our Institute. 
This simulation allowed us to get a map of the distribution of 
doses for a given position at a mean distance and to calculate 
the isodoses for other positions.Then the isodoses could be 
determined according to the different positions , attitudes 
and length of presence in the proximity of the source 
(Figures 3-2 Table 1). 



5. 
Figure 1 shows the map of the kitchen with the working area 
In front of a table and between it and a snail piece of furni
ture on which the source was hidden in a wooden basket. 
Figures 2-3 show the isodose map after the reconstruction in a 
human phantom for two hypothetic positions : staling and squat-

- ting. They show that for a mean source distance of 1.24 meter 
the calculated dose could be about 2 500 r at the skin with a 
transmission of about 45 per cent to the vertebrae in a verti
cal position and still 30 per cent in squatting position, in 
this last position the head received a very high dose whatever 
the orientation : front or profile. It could be noted that the 
medullary mean cumulated dose could have been as high as about 
1 100 - 1 350 rad. 

Chromosome Analyses 
The chromosome analyses .in these peculiar cases yielded 

results which appeared to be in large discrepancy with the real 
clinical and biological states observed in the four patients. 

Thus their results could not be taken into consideration 
in the sense of a tool of biological dosimetry, as it can be 
done in cases of acute single exposure. 

This failure of chromosome analyses to allow dose esti
mates yielded some special problems which can be summarized 
as follows. 
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First : As will be shown later the haematological findings 
Indicated damage to the haemopoietic tissues far higher than 
that which the chromosome based dose estimates yielded. 
Second : These estimations are based on experimental curve 
whose conditions of irradiation were different : single,acute, 
homogeneous. 
Third : The patients exhibited evidence that the majority 
(50 to 100 per cent) of the lymphocytes had completed one or 
several mitoses at the time of the observation. This estima
tion was based upon the loss of the fragment which normally 
stays with the dicentrics. 
Fourth : Moreover the "normal" lymphocytes f̂ ora the transfu
sed blood could have been in competition with the heavily 
damaged patient lymphocytes in the blood cultures, thus elimi
nating those cells suffering from heavier burden of aberrations 
.(some of the lymphocytes in culture contained the Y-chromosome, 
necessarily introduced by the transfusions). 

Horever some atteraps to correct the distortion of the 
observed dicentric frequency introduced by mitotic activity 
and by transfused lymphocytes were made. 

The rule of dicentric disappearence not being precisely 
known, two different hypotheses were used to approximate the 
dicentric loss in the course of a mites is .' 
First hypothesis : the dicentric frequency is divided by a 
factor of two. 
Second hypothesis : each dicentric present in the cell reduces 
the chances of that cell surviving by a factor by two. 
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These two corrective factors yield two values for the 
Induced abnormality frequencies which are rather close. 

Another type of correction took into account the intro
duction of normal cells by transfusions. It was based on the 
ratio between the number of cells in the class with one and 
in the class with two dicentrics. From this ratio a theoreti
cal Poisson distribution could be drawn, which gave a theoreti
cal frequency for the class with zero dicentric i.e. the 
class of normal cells. 

However this correction does not take into account the 
relative heterogeneity of the dose distribution. 

In any case the new results • are still in dis
crepancy with the severity of the haeraatological syndrome. 

EARLY HAEMATOIOGICAL FINDINGS. 
The early blood cell counts already showed the severity 

of the situation for the four patients : 
The lymphocytes (norm : 2 000 - 2 500/pl) (Figure 4) 
were at the levels of 150-200 /pi ( <10% norm ) for NG 
and NO. 
The polymorphs (norm : 4 000 - 6 000/pl) (Figure 5) 
were at 100 to zero fpr DJ, NG and FA, 30 for NO 
The reticulocytes (norm i 100 000-150 000) (Figure 6) 

I 

were at 100-200 for NG, NO. Zero for DJ and FA. 
The thrombocytes (norm : 250 000-300 000) (Figure 7) 
were at 20 000 - 30 000 for DJ, NG and NO. 7 000 for FA. 
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These initial observations showed hematological damage 
in the critical period whose level was in the range of the 
damage observed in the most severe known accidents, such as 
IIOL 1965, or even more severe. Moreover the bone marrow exami
nations fron various points (sternum, iliac spines) showed a 
zero cellularity. 

ELECTRO ENCEPHALOGRAMS. 

For the four patients very similar abnormalities were found 
on the E.E.G. (Dr Court). They can be summarized as follows : 

- a general desorganization of the cerebral electric 
activity, particularly cf the alpha-rhythm whose 
modulations disappeared. 

- spindles of diffusely scattered waves ( frequency 
1-4 herz) with durations of between 200 and 1 000 
milliseconds. 

- predominance of these abnormalities in the right 
parieto-occipital regions for the two older patients 
DJ and NG. 

- graphoparoxystic abnormalities (spikes, or waves and 
spikcs)for the patient NO. 

.-: Compared with experimental data on Hacaca Mulatta, these 
E.E.G. modifications favoured the hypothesis of a global cumu-
lated irradiation between 600 and 1 000 rad, combined with an 
heterogeneous irradiation of the head more intense on the right 
side where the doses could have been higher than 1 000 rad. 
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CLINICAL SURVEY. 
The first observed clinical manifestations were insidious: 

loss of appetite, progressive asthenia leading to a true pros
tration within three weeks. Then a typical acute irradiation 
syndrome with its digestive manifestations (nausea, vomitting, 
diarrhea), hemorragia (purpura» epistaxis, bleeding gingeva, 
haemoptysis, hematuria, melacna, metrorragia) was observed. 
These symptoms occurcd at different times after arrival in 
Paris and according to the dose received and the time factor. 

Moreover, the four patients presented fever that exceeded 
39°C. 

Partial or total loss of hair was also observed. 
This very severe evolution, dominated by the infectious 

and haemorragic manifestations, lasted eight weeks, despite the 
establishment of an intensive care,vigour cms anti-infectious 
treatment and daily balance.of the haematological dificiency. 
During this period the patients presented aphtoid or ulcero-
necrotic lesions of mouth and lips leading in one case to 
severe feeding difficulties and inability to speak. 

The bactériologie and mycologie monitoring of tne patients 
needed several hundred analyses on blood, skin, mucosae, urine, 
feces and several hundred antibiograms. 

" During the course of the haemorragic syndrome one of the 
patients had retinal haemorrage. Another presented a cataclys
mic buccal bleeding of about 800 cc due to a vessel ulceration. 
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HAKMATOLOGICAL EVOLUTION. 

The haematological evolution is presented in five figures. 
Each cell line evolution is shown for the four patients simul
taneously , in Figure 4 (Lymphocytes), Figure 5 (Granulocytes), 
Figure 6 (Reticulocytes) and Figure 7 (Thrombocytes). 

In each of these figures, the exact plots of the daily 
results is represented. Also the marks : triangle, white cir
cle and black circle refer respectively to the number of 
bags of RBC, YÎBC and platelets the patient received daily 
during the therapeutic course. The number of perfusions of each 
variety of packed cells was based on the daily haematological 
results and by the clinical events such as haemorragia, fever 
or bacteremia as well. 

Therefore the plotted, points of these curves do not 
reflect the patient blood image but the modified image caused 
by the perfusions. 

Thus we had to estimate the increment of cell numeration 
that each bag of fresh cells yielded. On this basis a computer 
correction with smoothing yielded the second curve which is 
drawn on each of the haematological curve. This corrected 
curve did reflect more accurately the real haematological 
evolution of the patients. 

As can be seen from tho Figures 4 to 7 the evolution was 
very severe for the four patients. The blood cell counts 
remain during three weeks at levels as low as ; 



0-200 polymorphs 
0-100 reticulocytes 
25-50 000 thrombocytes 
200-300 lymphocytes 
But as far as lymphocytes were concerned the minimum values 

they reached in an earlier period, during the weeks 1-5 was not 
known. An important difference between the evolution of these 
cases of protracted irradiation and known cases of acute irra
diation lies in the fact that the critical period was also pro
tracted and necessitated a constant therapeutic effort. Despite 
the fact that each of the patients was given several (1 to 3) 
bags of freshly isolated cells of each line (red, white, plate
lets) daily, the blood counts levels remained very low, at the 
limit of the infectious and haemorragic risks, for a critical 
period which lasted between 30 and 60 days after the end of the 
irradiation period. . . . 
RESTORATION PERJOD. ' 

The restoration period started late and progressed very 
slowly, spanning 4 to 5 weeks before reaching a stabilization 
level. This again is in opposition to the fast restoration obser 
ved in acute irradiation cases. The first positive index of the 
bone marrow refunctioning was the progressive apparition of mye
loid young cells (myelocytes, metamyelocytes) in the peripheral 
blood. Also some monocytes were seen at this time. The presence 
of both cell types was considered as a proof of spontaneous 
regeneration because these two cytologic elements could not 
have been introduced from therapeutic transfusions. 

i.e. 0 
i.e. 0 
I.e. 8 
i.e. 10 

4 % of norme 
O.l % « 
15 % " • 
15 % - • 
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Shortly after the totality of cell lines began to rise 
slowly. 
Concomitantly the restoration of the general state was obser
ved and the patients could be removed froa sterile conditions 
8"d the anti-infectious treatment was also stopped. 

The Figure 8 shows a panoramic view of the haematological 
evolution for the four patients. Each of the cell lines is 
represented by its corrected smoothed curve. 

The very slow restoration process can be seen for each 
family of curves. The special shape of the lymphocyte curve 
can be noted with its successive steps in plateau. 

An important feature of this haematological evolution 
also lies in the fact that the different stabilization levels 
reached by the cell lines remain under the physiological level, 
indicating the persistance of a sequela of the haematological 
function and tissues, probably linked with a persistant loss 
of a noticeable part of the haematopoietic " nests" of bone 
marrow. 

Thus the stabilization levels remain steady under the 
normal values ( Table 2) 

The polymorph plateau remained betwen 35 and 60 per cent • 
of norm for two patients : NG and NO. 

The lymphocyte plateau was between 35 and 60 per cent for 
the four' patients. 

The thrombocyte plateau was between 55 and 60 per cent 
for the four patients. 
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Inversely the reticulocyte curves showed a wave of rebound 
reaching 140 to 280 per cent for the four patients. 

BIOCHEMICAL FINDINGS. 
A number of biochemical modifications were noted. Soma 

of them covered a long period and were observed on the four 
patients : hypoprotidemia, hypo-uriceraia, hypokaliemia 
and hypocholesterolenia (Figure 9) 

Other modifications were episodic : for instance L.D.H. 
was increased for three patients during the fifth week. One 
patient presented and episodic increase of S.G.O.T. Another 
an increase of P.K. It is to be noted that these modifications 
were dissociated and their significance is still not established. 

ENDOCRINOLOGY. 
i The results of hormonal explorations can be summarized as 

follows z * 
- slight adrenal deficiency for the androgenic 
secretion (perhaps in relation with corticotherapy) 

- cessation of ovarian activity (therapeutic inhibi
tion). 

- normal activity of gonadotropic functions (normal 
prolactin). 

- normal thyroid activity. 
- normal parathormone levels. 

Because NG was pregnant during the irradiation period 
special attention should be paid to this patient. The death of 
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the foetus was evident on the 10th of July at the age of 9.5 
weeks. A spontaneous abortun occured on the 6th of August. 
The foetus was 48 mm long. The thymus was present. The liver 
showed haematopoietic cell islets. All organs were present 
and histologically normal. 

It should be noted that this young woman was pregnant 
again in the course of 1979. •. 

THERAPEUTIC MANAGEMENT. 
These four patients posed very special therapeutic pro

blems due to the long duration of the critical period of the 
bone marrow aplasia and its infectious and haemorragic conse
quences. Moreover oral feeding was not possible which led to 
parenteral alimentation, and the perturbation of the main 
metabolic functions needed' intensive care. 
1 . The patients were isolated for seven weeks in plastic 
sterile chambers which received sterile air and were air-
conditioned. The aseptia was controlled daily and the dust 
quantity and granulometry were registered continously. 

Despite these precautions against external contamination 
the endogeneous bacteria and myco-organisms were present and 
the four patients developped local infections or septicemia 
which necessitated major antibiotic and antimycotic treatment 
based upon repeated antibiograras. One of the patients for 
instance was given : flucytosine : 150 gm amphotericin B;408 gtn 
cephalotin : 297 gm ( Table 3 ) 
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2. Given the haematologic syndrome the possibility of a bone 
narrow transplantation was under consideration during the cri
tical period because of the difficulty in controlling infec
tious and haemorragic syndromes. However uncertainty about a 
possible G.V.H. syndrome in case of transplantation led to the 
decision to undertake haematologic compensatory therapy. This 
required repeated transfusions of multiple bags of R.B.C., 
W.B.C. and platelets in order to maintain a minimal level of the 
circulating cells. The quantities administered were considex-able. 
One of the patients for example received twelve packed R.B.C. 
transfusions i.e. 4 125 x 10 cells and ten transfusions of 
leucocytes i.e. 42 x 10 cells (Figure 10). Such a demand 
necessitated a cooperation of several transfusion centers and 
activation of efficient supply routes. In addition this therapy 
required a strict surveillance of tolerance and systematic de-
tection of anti-erythrocytic irregular agglutinins. These were 

* always negative. Neverthless transfusion shocks were observed. 
3. Reanimation also included the maintenance of hydro-electro
lytic balance. Thus the liquid compensation both by intravenous 
and oral administration exceeded 5 liters a day. One of the 
patients for example received 222 liters of different sera 
(Figure 11). Another patient received a daily dose of 498 niEq 
KA+, 121 mEq K+ and 635 mEq C1-. In general it was difficult 
to maintain K+ at a normal level. 

Nutritive requirements were satisfied by intravenous admi
nistration of proteins, lipids and glu elds for a daily 
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total of 2 000 calories, with all essential vitamins. 
4. The main objective of hormonal therapy was to compensate for 
adrenal deficiency, to block ovarian function in order to 
inhibit incontrollable menstrual flux likely to trigger 
cataclysmic haemorrages. It was essential to avoid spontaneous 
abortion for the pregnant patient during the critical phase. 
This patient was gi.en progesterone and chlormadinone acetate. 
The other three were given cthinyl-oestradiol, lynestrenol and 
norethisterone acetate. All received corticoids. 

CONCLUSION. 
This case history is of particular interest from different 

viewpoints : 
1. It is the first observation of accidental irradiation that 
spanned so long a period ( 5/6 weeks) and for v/hich the daily 

(1-8) 
data could be collected during several months. 
2. The dosimetry problems arose from uncertainties of time, 
position and posture during irradiation period. 

Chromosome analysis could not at first be refered to an 
appropriate reference curve and the dose estimates were biassed 
by the introduction of transfused cells and by intercurrent 
mitoses. 

The haematological curves led to the most preciso estima
tion of the bone marrow damage level. They were the solid refe
rence points on which to base therapeutic management. 
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3. Given the uncertainty of bone marrow reactions to grafts, 
the restoration therapy based on fresh cell transfusions was 
the only reasonable action. 
4. The duration of the critical period was much longer than 
in the acute accidents and required enormous quantities of 
fresh cells to treat the four patients simultaneously. Inten
sive anti-infectious and hydro-electrolytic therapy was neces
sary . 
5. The restoration levels of the different cell lines 
remained below the norm except for the reticulocytes, thus 
indicating a permanent defect in the haematopoietic nests. 
6. A periodic survey of the patients could be useful 
especially with respect to chromosome examinations to detect 
an eventual malignant clone formation. The long term prognostic 
remains uncertain both for stochastic and non stochastic 
effects. 



18. 

ACKNOWLEDGMENTS. 

We thank particularly all the persons who have given 
their time and assistance for these patients. Among them : 
DDrs PASQUIER, COURT, MENOUX, JOCKEY, 
Mrs DOLOY, VALLE, ROY f Mr MAIARBET, Miss VEYRAT 
the personal of Laboratories in INSTITUT CURIE and C.E.A. 
the staff and personal of Transfusion Centers in Paris. 



REFERENCES. 

19 . 

1 . Gonzalez R., Berumen L. : Etude de cinq s u j e t s soumis 

à une irradiat ion t o t a l e subaiguë a c c i d e n t e l l e . 

Rev. Franc. Etudes Cl in . B i o l . 8_, 1009-1011 (1963) 

2 . Andrews C. : Mexican Co ÇO Radiation Accident I so topes 

Radiât. Technol. 1. (1963-1964) . 

3 . Sugiyama H., Kurisu A. , Hirashima K. and Kumatori T. 

C l i n i c a l Studies on Radiation Injur ies Resulting from 

Accidental Exposure to an Iridiura-192 Radiographic Source. 

J . Radiât. Res . , 14, 275-286 (1974) 

4 . Hirashima K., Ishihara T . , Kumatori T . , Sugiyama H., and 

Kurisu A. , • . 

Hematological Studies of S ix Cases of Accidental Exposure 
* i 

i 

to an Iridium Radiographic Source. J. Radiât. Res., 14, 
287-296 (1973). 

5. Wakabayashi K., Isurugi K., Tamaoki B. and Akaboshi S. 
Serum Levels of Luteinizing Hormone (LH) and Follicle-* 

i 

Stimulating Hormone (FSH) in Subjects Accidentally Exposed 
.to Ir Gamma rays. J. Radiât. Res., 14, 297-303 (1973). 

• • 

6. Nakamura W., Mizobuchi K., Sawada F., and coll. 
Biochemical Analyses of Some Metabolites in Urine and Blood 

192 
in Persons Exposed Accidental ly to a Source of I r . 
3. Radiât. Res . , 14, 304-320 (1973) 



20. 
llashizuiae T., Kato Y., Nakajina T., Yaraaguchi II. and 
Fujimoto K. Doso Estimation of Non-occupational Persons 
Accidentally Expos* 
14, 320-327 (1973) 

192 Accidentally Exposed to Ir Gamma-Rays. J. Radiât.Res., 

Ishihara T., Kohno S., Hirashima K., Kumatori T., 
Sugiyaraa H., and Kurisu A. Chromosome Aberrations in 

192 Persons Accidentally Exposed to Ir Gamma-Rays. 
J. Radiât. Res., 14, 328-335 (1973). 



LIST OF TABLES, 

Table 1. Calculated doses from reconstruction in a phantom. 

Table 2. Stabilization levels of the different cell lines. 
Percentage of recovery. 

Table 3. Antibiotic and anti-mycotic therapy. 



22 . 

Estimated exposure in rad. 
Calculated doses from reconstruction in a phantom. 

Patient Max skin dose Mean medullary dose 

DJ 2 8O0 1 200 - 1 400 

NG 2 600 1 250 - 1 400 

FA 2 6O0 1 100 - 1 300 

NO 2 300 1 000 - 1 200 

Table 1 
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Stabilization levels of the cell lines 

&s percentages of the normal levels 5 months after 
the end of irradiation period. 

Patient 1 w 1 ; » i » 1 NO 

Cell line 
100% 37 % 100 % 50 % Granulocytes 100% 37 % 100 % 50 % 

Lymphocytes' 40 % 40 % 36 % 60 % 

Reticulocytes' 140 % 240 % 200 % 280 % 

Thrombocytes 55 % 55 % 60 % 60 % 

« 

Table 2 



ANTIBIOTIC AND ANTIMYCOTIC THERAPY. 

Patients i ( DJ 
• 

NG FA NO 

. : . 
Anti - Mycotica 

* 

Flucytosin 150 gm/42d 105 gm/ 21d 80 gm/32 d' 65 gm/28d 
Amphotericin B 408 gm/51d 360 gm/46 d 280 gm/35 d 280 gm/35d 

' " Antibiotics 

Ampicillin 192 gm/16d 72 gm/12 d 
Cephalotin 297 gm/33d 12 gm/ 2d 96 gm/16 d 168 gm/28d 
Colimycin * 18 U UI/9d 12 U UX/6d 
Gentamicin 6.40 gm/34d 6.72 gm/42d 2.88 gm/18d 4.48 gm/28d 
Xanamicin ^3.75 gm/5 d 
Penicillin 0 75 III' /5d 
Polymyxin B 5.40 gm/27d 2.80 gm/14d 
Spiramycetin 16 gm/8 d 
Sulfaraethoxazol 17.6 gm/lld 1 

+ Trimethoprim» 3.52 gm/11 d 
, 

Table 3 
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FIGURE CAPTIONS. 
Figure 1 . Map of the kitchen where the four patients were 

irradiated during cooking activities. 

Figure 2 . Isodose map from reconstruction in a human phantom 
for the standing position. 

Figure 3 . Isodose map from reconstruction in a human phantom 
for the squatting position. 

Figure 4 . Lymphocyte evolution for the four patients. Exact 
daily plots, plus corrected (for transfusions) 
smoothed curve. 

Figure 5 . Polymorphonuclear evolution for the four patients. 
Exact daily plots, plus corrected (for transfusions) 
smoothed curve. 

Figure 6 . Reticulocyte evolution for the four patients. Exact 
daily plots, plus corrected (for transfusions) 
smoothed curve. 

Figure 7 . Thrombocyte evolution for the four patients, plus 
corrected (for transfusions) smoothed curve. 

Figure 8 . Panoramic view of the haematological evolution for 
the four patients. Each cell line is represented 
by its corrected smoothed curve. 
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Figure 9 . Evolution of cholesterol in the case DJ. 

Figure 10. Map of different transfusions in the case DJ. 

Figure? 11. Map of liquid administration in the case DJ. 



Tabl 

S^Source 
(height :95 cm 

£ B Window(lR.h"1) 
'^ô.ôZradK 1 ) ' 

Storage 
Area \ DoordR.h'1) 

.V-t 

(aOm'R.h'1) 

S i 1 m. ca le :i 1 

a P- Phantom 
(entry point) 

Fig.l 



feï" 

M 

' 
* I "V 

o f 

3 

100 V. 

3 

0 
1 
2 
3 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

1007. 

STANDING-* FACING SQUATTING & FACING 

SOURCE ; 16 Ci . DISTANCE : 1.2.4 m 
Flg. 2 « *. Fig. 3 



< 

IV 1 
I 

< 
i . 

- 1 . 
• il 

* . 

v 

n » • » » i i [ i n 
\ 
» • » i i n » » < 

a 
» 

fl. 

O 
Q) 

5: 

in 
tu 
t— 
> -
U 
O 
X 

> -

C D 

C O 

Jj* 

» i » » I i y » i l l » I I | H " i l l » ' 

"Si 
. C D or 

s -
•• 3 

m « • 

«• t 

- ! ! 

ii 

• C £ 

111» II I I I Jill I I I I I , | l " " l « ' • 



T "T 

* * \ A:•:n^lre <n weeks 

* * 



% 

< 
LU 

+• 

.-1 
t " ' 

H «• • 

|tHMi f ywini i p*-nr l—|awi|ri—|—»»!"»—j» 

I 

( 

• 

• i l ! 
3 « H 

LU 
I -
>~ u 
O 

<ft_ <T« < * - , 

+ 
n » t p p u n i M i n l p " i i y m i l l 

y i i n l p u » r •| i inii ' i l y n » » f j in i ' vynmrv f * 

"t» * s w s *-



1r 

tissu T 

ioM 

IO 3 J 

102J 

10 
104^ 

io 3J 

toll 

10 J 

• * ! 
• m_*»_ *— mm • t 

«i> «t i l l t I 
TX •» • • • • * 

, l" SSoeo • 

T H R O M B O C Y T E S x ip-Vyl 

' I I T 

r 

, • 

FA.. 

-» 1 r 

•lllll» . IW 

NO.. 

T « r r—~r i r 
m 

— * — i 

weeks 
; _ » -



loH LYMPHOCYTES/yi 10§l" 

I O 3 J 

1024 102j 

10 
1—r -I « I 

THROMBOCYTES x IO-VJJI • 
•1 1 

- | w m 

io2J 

10 
_ j — , — - j - — r i •i i » T — r "|"""«" 

« - I . ~ 

GRANULOCYTES /pi 

RETICULOCYTES /pi 

m \AfPp!<<^ FIB- 8 

.;..-•;•-,:-. . . . B ^ - y * ^ ^ ' " " - ' ' - 1 ' 



T 

n in 

CHOLESTEROL (PI) 

20 30 

• * 

Î 
MaxiN 

Mini N 

DAYS i 
" Plg.9 40 50 60 70 80 90 100 

i—U. 

*mt A 



I 

UNITS *> 
Erythrocytes 

DJ : T R A N S F U S I O N S 

2 

1 

3 

2 

1 

20 

15 

10 

5 

[•Leucocytes 

* • 

TT 

1 
Thrombocytes 

t r 

TOTAL: 
12 Transfusions 
25 Units 
4l25.10 l o ;CeIIs 

io T. 
)19U. 
4 2 . 1 0 1 0 C 

20 T. 
209 U . 
1672.10 1 0 C . 

! , » . . - . . . • » . , , 1 1 • 1 . • • 1 1 ' » ' ' ^ 
12 16 

JUNE_ 
•i,. I i i A. 

JULY" 15 1 15 
AUGUST 

DATE 

Fig. 10 

*M-

- 4 



'E: 
•"••wpip*1***'1 

T 

ITER 

DJ. L IQUIDS 

TRANSFUSIONS l.V. 
PER.OS 

• 

3-1 

5H 

0-

5-

iO-

5-1 

INPUT 

ill 

Saline s 991 
Glucose 5% s 871 
Totamin = 35,51 

i i . 

5-

r m« 
OUTPUT 

EXCEDENT 

i 
Jilt in 

• - : : » i ! ' i 

222,51 

• 

T 
I fTTTTTTT TTTTTTTT TT' iliiil}iliil|li' lj_ 

BALANCE 

L TTT T-T-JT-T-T T T T L T - T A T T T IX T _ ^ T T T n . , irT H , T -

DEFECT 
1 ' • " ' I " l " » » i | t > I ' * I 4 « t t I I • I • » » i I 

12 14 16 13 20 22 24 26 28 30, 4 6 8 10 12 14 16 16 20 22 24 26 26 30 1 
08 1/07 08 

4 6 8 10 12 14 16 16 2 

Fig. 11 ; f 


