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SUMMARY

The purpose of the work based upon the treatment results of 29 patients with radiation injuries received
in accidents are to determine optimum his treatment tactics. Special attention was focused on surgical reha-
bilitation and mistakes and inaccuracies, made during its carrying out. The calculation of the received dozes
was carried out of the basis of the calculated simulation method of an accident in consideration of the
source’s activity, geometry of the exposure and time of contact with it. The observation of the patient under
considerations enables us to assert that in the acute period of the radiation injury (prior to 3 months after the
accident) the reconstructive surgical treatment is expedient only in conditions of x-ray overexposure, with
only surface injure of tissues, especially when there is their inflammatory response. For better remote results
of treatment surgical rehabilitation of the consequences of a radiation trauma, including determination of the
coretraction scope and the type of an operation, should be postponed for 6 months, which will enable to do it

more precisely.
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INTRODUCTION

Wide use of sources of ionizing radiation in
various spheres of modern human activity being
determines immanent level of accidental
traumatism including radiation exposure. In the
recent years there appeared a tendency to
allocate profession groups especially hazardous
in terms on accident exposure of hands, eyes,
other part of body under industrial conditions
(dosimetricians, defectoscopians, orthopedists,
X-ray technicians etc.) [1, 2]. And the quality of
medical rehabilitation of such traumas, often
reducing in disabilities, has according to the data
available in the literature, invaluable significance
for diagnosing of working capacity [3 -5].

The purpose of the given work was to
determine optimum treatment tactics of
accidental radiation injuries basing on the
experience of the specialized clinic attached to
Grigoriev’s Institute of Medical Radiology.
Special attention was paid to surgical
rehabilitation and analysis of mistakes and
inaccuracies made during its carrying out.
Besides, we intentionally avoided discussing
important but outsizing the limits of the given
research points concerning treatment of the early
phase of a radiation trauma.

MATERIALS AND METHODS

For the period between 1975-1999 29 pa-
tients with radiation injuries of the second and
more severity according to SOMA/EORTC clas-
sification, received under conditions of accident
exposure, were treated in the clinic [6]. This con-
tingent of patient underwent various operative
interventions in the period from several days till
10 years after the radiation trauma. The majority

of the patients (23 or 79,3% respectively) were
professional workers and the rest 20,7% were
so-called "unskilled" contingent, who had re-
ceived their injuries under conditions of acciden-
tal access to sources of ionizing radiation. Be-
sides children made two thirds of the latter group
(4 out of 6). And only three patients from the
total number received radiation traumas as the
result of X-ray radiation (2 X-ray technician and
1 patient during the brachytherapy of skin papil-
lomas when the roentgen apparatus got broken).

The dozes of radiation, received by the
patients on the skin and time of exposition varied
within rather wide scope - from 0,5 till 71 Gy,
received in the periods from tens of seconds till
18-hour-contact with a radiation source.
Calculation of the levels of the received dozes
was carried out on the basis of the method of
calculated simulation of an accident in
consideration of the source’s activity, geometry
of exposure and the time of contact with it. They
were further specified in compliance with the
established limits according to the course of real
clinical picture of the radiation injury. Additional
dozes of skin exposure, caused by its nuclide
contamination and their incorporation, were
calculated according to V. Shamov’s recommen-
dation [7].

The effectiveness of the rehabilitation
measures was evaluated in the remote and
immediate periods of time after its carrying out
according to Karnofsky’s index [8].

Statistical handling of the results was done
on AT/PC using the package of application
programs Mathcad 7.0.



RESULTS AND DISCUSSION

Most frequently in surveyed group of patients
there was damage of hands (25 patients), then
thigh (5) and thoracic or abdominal wall (by 3
each). In the first case it was explained by high
functional loading of a hand, as instruments of
work, and in other cases - arrangement of
pockets, in which injureds put radiation source.
In third of cases (9 patients) damage were
combined. Thus the defeat of hands was
combined with a trauma of thigh. At one patient
the injury were developed in three mentioned
localizations.

The generally accepted method of treatment
of radiation injuries is the complete excision of
non-viable tissues with their substitution for
functionally suitable flaps [9, 10]. At the same
time this task has (as the literature and our own
experience  prove) many  characteristics
peculiarities (impossibility in many cases to use
local flaps, forced long-term immobilization of
limbs along with skin grafting, psychological
stress, etc.). Besides, high functional value of
hand performs special requirements to as precise
localization of an injury as possible [9, 11].

Knowledge of peculiarities of injuries of
different segments of a hand and the data of
calculated simulation of an accident are of great
helping here. Thus, analyzing the frequency and
character of traumas in our observations we
discovered high frequency of injury of the most
active segments of hand. Besides, these segments
were injured the most heavily. For example, the
distal phalange of the first finger was on the first
place, then followed the distal phalange of the
second finger of "leading" hand (left for left-
handers). On case of injury from an isotope
source (for example, “’Cs) the zone of injury
received rather high local dozes of radiation in
this area, explained by features of dozes
distribution from such source (fig. 1). In case of
the injury from a source of x-ray radiation, the
tendency of injures distribution was similar,
though the level of received dozes was
significantly less.

It is necessary to note that in overwhelming
majority of cases, when the source of radiation
trauma was technical, no significant radiation
impact on the whole organism was rendered. At
the same time, under conditions of
dehermetization of radioactive sources the doze
of radiation an exterior 3-contamination of skin
and incorporation of the corresponding
radionuclides inside. We observed three cases of
such type (50% of "unskilled" contingent of the
injured).

The modeling of radiating failure all the same
demonstrated some impossibility of precise cal-
culation of dozes received by tissue. For purpose
of further planning of operative intervention,
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Fig. 1. The circuit of account an accidental dozes under
simulation method (Gy * 100).

No doubt that for right understanding of the
radiation trauma prognosis it is necessary to
differentiate between the early (prior to 6 months
after the accident) and the late phases of its
course, which are quite different in their
characteristics of processes of destruction and
regeneration of tissues. This has numerous
evidences in the literature [6, 12]. The observed
tendency of reduction of the value of the
Karnofsky's index, which took place in the
remote period of time after the trauma in the
same conditions, has, as it appears, character of
a natural process, not depending directly on the
peculiarities of radiation injury [4, 9].

Going back to above-stated observation (fig.
1) it is necessary to note that absolutely justified
active wait-and-see tactics of treatment in the
early phase of the radiation trauma, especially in
conditions of the accompanying ’Cs.
Incorporation these radionuclide and skin
contamination with it, was later supplemented
with the inaccuracy in applying the conservative
therapy (which first seemed to justify itself) for
treating the late radiation injury which appeared
after 28 months. At this time there obviously
were, to our mind, absolute indications to
surgical treatment, which no doubt would help to
avoid the consequent complications



(osteomyelitis, ankylosis) and to save the hand’s

function.

The expediency of the early surgical
treatment (prior to 3 months after the trauma) is
justified, on our mind, only in two cases:

a) in case of x-ray overexposure with relatively
superficial trauma of tissues, especially when
their inflammation reaction is conspicuous
and

b) in case of obviously unfavorable prognosis for
wound general subsistence (open combined
traumas, threat perforation radiation ulcer in
a cavity etc.).

Complications of the operative treatment
certainly influence full wvalue results of
rehabilitation of a radiation trauma. Planning of
the rehabilitation measures, including determi-
nation of the best deadlines, extent and character
of operative intervention should be carried out
with account of the accompanying pathology. In
some cases they have special importance.

Addressing to statistic of usual (not radiation)
industrial disabilitation, it is necessary to note,
that in 38,8% of cases steady disability after an
injury of hands is caused by tardy and incorrect
treatment [5]. In our study at 8 cases, thriugh
with developed complication (wound
suppuration, graft rejection etc.) repeated
operation was necessary.

Analyzing the characteristics of the hands’
function in the observed contingent of the
patients, we find it the most expedient not to
postpose the decision as to operative treatment
for more than 6 months. Patients treated in such
a way had the best remote results. Concerning
injury of other localizations such importance of
exact observance these terms morally it is not
required.

In cases of combined radiation trauma mostly
the early surgical treatment of the injury
manageable according to the principle of the
"leading syndrome", but also obviously
inexpedient. Its results had in the remote period
of time lowest parameters of Karnofsky’s index.

So, basing on our own experience and data of
the literature we can come to the conclusion, that
reconstructive surgical treatment in the acute
phase of the radiation trauma (prior to 3 months
after the accident) is absolutely justified only in
conditions of x-ray overexposure, with relatively
superficial trauma of tissues and especially when
their prognosis are conspicuous. In this time it is
the most expedient to concentrate on the
adequate conservative treatment aimed at
restoring of trophic of tissues, eliminating of
syndromes of local and general intoxication and
counteraction to allergic reaction.

In conditions of the accompanying pathology
in order to achieve better remote results of
treatment it is expedient to postpone planing of
rehabilitation measures, including determination
of the extent of coretraction and the type of
operative intervention, for 6 months, which will
enable to do it more precisely. Emerging of a
retarded radiation injury (ulcer, fibrosis) on the
injured zone must be an absolute indication to an
operation. Only surgical method of treatment
makes it possible to provide full wvalue
rehabilitation of the patient and to secure him
from further complications and malignization in
the remote period of observation. In all cases the
type of operative intervention should be carefully
planned with consideration of the geometry and
received dozes of radiation, individual
peculiarities and accompanying postradiation
syndromes.
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PE3VJIGTATU PEABLIITALIII XBOPUX 3 ABAPIMHUMHU
PAJIALIAHUMU YIIKOTKEHHSIMUA

Mopo3 B.A., Crapenskuii B.I1.
XapkiBcpkuit HAI megmanoi pamionorii im. C.I1. I'purop‘eBa

PE3IOME

VY pobori ouiHeHUi JOCBi JTiKyBaHHS 29 MamieHTIiB i3 pagiamifHUMU YIIKOIKEHHSIMHU, OTPUMaHUMHU
B aBapiiHUX ymoBax. Meroro Oyiio BU3HAUYCHHS ONTHUMAJIBHOI TAKTUKH JIIKYBaHHS TaKMX XBOPHX Ha JOCBifi
cnenianizoBanoi kiriHikn XHIMP. Ilpu npomy ocobnmBa yBara mpuaiieHa JOCBiy XipypriuHoi peaOitita-
1ii, a TAKOXK aHaJli3y JOIYIIEHNX IIOMIJIOK 1 HETOUHOCTeH y mpoteci ii mpoBeneHHs. [linqpaxyHOK piBHIB IT0-
TJIMHEHMX 103 TPOBOMBCS METOJAMU PO3PAaXyHKOBOTO MOJEIIOBAHHS aBapiHOIO BHIAJKY 3 YpaxXyBaHHSIM
aKTHBHOCTI JpKepesa 10oHi3ylowoi pamiamii, reOMeTpi'l' OHpOMiHeHHH 1 gacy KOHTAKTY 3 HUM. Amnani3 raHux
JI03BOJIUB BCTAHOBHTH, IO B FOCTPOMY niepioai pamaumHm TpaBMHU (zxo 3 micsmiB micis aBapn) MIPOBEACHHS
PEKOHCTPYKTHBHOIO XipyprigHoro J'IIKYBaHHH TIOBHICTIO BHUITPABJaHE TIIBKM 32 YMOB peHTFeHlBCLKOFO orIpo-
MiHEHHSI, TIPH BiJTHOCHO HOBerHeBlI/I TpaBMl TKaHHH 1, 0C00JIMBO, npu 3HAYHIHN y 1eil yac 3amanpHil iX peak-
mii. Y Toi# e 9ac 3 METOI0 MOJIIIIECHHS BiJ/IaICHUX Pe3yJbTaTiB J'IIKYBaHHH TIAHYBAHHS peabinmiTaniitHux
3ax0/1iB, BKJIIOYAIOUYM BH3HAYEHHS 00CSATY BUCIYCHHS ypa)KCHHX TKaHHH i THITY XipypriuHOro BTpY4aHHS JIO-
LUTBHO BIAKIACTH Ha 6 MiCALIB, 110 JO3BOJIMTH BUKOHATH HOTO 3 OUIBIIOI0 TOYHICTIO.

KJTIO90BI C/IOBA: paniauiiii aBapii, IPOMEHEB] YIIKOPKEHHSI, XipypriuyHe JIKyBaHHS

PE3VJIBbTATbl PEABMJIMTAIIUUA BOJIBHBIX C ABAPUWHBIMHU
PAIMAIIMOHHBIMHA MOBPEKIEHUAMU

Mopo3 B.A., Crapenskuii B.I1.
Xapskosckuit HUM menuumnckon paguonorun um. C.I1. I'puroprsesa

PE3IOME

B pabote oreHeH ombIT JieueHHUs 29 MAIMEHTOB C PaJUAIlMOHHBIMU TOBPEKICHUSMH, TTONyYCHHBIMU B
aBapUIHBIX YCIOBUAX. LIeTbI0 SIBISIIOCH OMpEeNicHHe ONTUMATBHOW TAKTHKU JICUCHHUS TAKUX OOJNBHBIX HA
ombiTe crierpanu3upopanaor kKinHUKH XHUVIMP. Tlpu sToM 0coboe BHUMaHUE YIACICHO OIBITY XUPYpPrUde-
CKOW pealWIuTaluy, a TaKKe aHAJIW3y JOIMYIICHHBIX OMIMOOK M HETOYHOCTEH B IPOIECCE €¢ MPOBCICHUS.
IToncyer ypoBHEH MOIJOLIEHHBIX 103 MPOBOAWICS METOJAMH PACUETHOIO MOJEIMPOBAHUS aBapUIHOIO CIy-
Yasi C y4ETOM aKTHBHOCTH MCTOYHUKA HOHU3HUPYIOIICH paJuaIiiy, TeOMETPUU OOIyICHNS U BPEMEHI KOHTAKTa
¢ HUM. AHAJIHU3 JaHHBIX TIO3BOJIUI YCTAHOBUTH, YTO B OCTPOM IIEPUOJIC PATHAIIMOHHON TPABMEI (0 3 MecCsIeB
TIOCJIC aBapuM) MPOBEICHUE PEKOHCTPYKTUBHOIO XHUPYPTUYECKOTO JICUCHHSI ITOJTHOCTHIO OMPABIAaHO TOJNBKO B
YCIIOBHUSX PEHTTCHOBCKOTO MEepeoOyICHUs, TP OTHOCHTEIHFHO MOBEPXHOCTHON TpaBME TKaHEH W, OCOOCHHO,
IIpU BBIPXKEHHOW B ATO BpPEMsI BOCHAIMTENBHON UX peakuuu. B To e BpeMs ¢ LeJblo yIydlleHus OTAaJICH-
HBIX PE3yJbTATOB JICUCHMS, TUITAHUPOBAHUC PEAOMIUTAIMOHHBIX MEPOIIPHUATHIA, BKIIOYAs ONpeAeiIcHHe 00be-
Ma UCCEYCHHS U THUIA XHPYPTHUECKOTO BMEMIATEIILCTBA IEIECO00Pa3HO OTIIOKUTE HA 6 MECSIIEB, YTO IMO3BO-
JIUT BBITIOJTHUTB €r0 ¢ OOINBIIEH TOYHOCTBIO.

K/ITFOYEBBIE C/IOBA: painaninoHHBIE aBapHH, JIy4eBbIE TOBPEXKICHNUS, XUPYPTUUECKOE JICUCHHE



