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Con tem po rary med i cine (biomedicine) can not be imag ined with out di ag nos tics and ther a -
peu tic meth ods based on nu clear, la ser, acous ti cal and other pro cesses. The ap pli ca tion of
these meth ods is linked to com mon com puter sup port, sig nal pro cess ing, mea sur ing mon i -
tor ing tech niques, high de gree of au tom a ti za tion, and im age anal y ses. The pa per analysed
con tem po rary tech ni cal is sues re lated to neo na tol ogy, oph thal mol ogy, based on the in flu ence
of nu clear ra di a tion and la ser beams. Some sta tis ti cal pro cess ing and pre sen ta tions of re sults
ob tained in the IGA KCS Hos pi tal, Bel grade, Ser bia, in cur ing vi sion of pre na tal type new -
borns with a dif fer ent de gree of patho log i cal state of retinopathy of prematurity are pre -
sented. The gen eral con clu sion is that, in spite of the good re sults, a multidisciplinary ap -
proach is needed for a deeper un der stand ing of the role of la sers and la ser tech niques in
med i cine as well as pos si ble cou plings. Po ten tial new ap pli ca tions of la sers im por tant for the
fields of neo na tol ogy and oph thal mol ogy were also con sid ered.
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IN TRO DUC TION

Among di ag nos tic and ther a peu tic ap pli ca tions
of elec tro mag netic (EM) and nu clear ra di a tions in med -
i cine, the ba sics are the mech a nisms of beam in ter ac -
tions with ma te rial. Tech niques of mag netic res o nance
(MR), to mog ra phy (nu clear and op ti cal), ho log ra phy
with non-lin ear sys tems are the ar eas where the an swers 
should be found. Not in volv ing the mech a nisms of nu -
clear mag netic res o nance (NMR), the ob tained sig nals
and sig nal pro cess ing de serve spe cific at ten tion, as well 
as the sig nal/noise (S/N) ra tio, im age gen er a tion, re con -
struc tion, and se lec tive ex ci ta tion. Pulse se quences, the
in flu ence of microcentres mov ing, cor rec tion of mov -
ing through the im age se ries, im ag ing flow, MR spec -
tros copy and sys tem de sign are also of in ter est, too [1].
An ap proach to the new en ergy re sources com bines la -
sers and nu clear phys ics and tech niques, as well as bi ol -
ogy. This ap plies to ther apy, di ag nos tics, for power

sources through plants, bioconversion and bi o log i cal
sen sors, as well as op ti cal re cord ing through bac te ria.
World ca tas tro phes such as Chernobyl, ac ci dents,
Three Miles Is land, Fukushima, pro voke dis cus sions
about doses, caused bi o log i cal ef fects of ra di a tion and
ge net ics (early and late ef fects). Un for tu nately, new
facts are pro vided through ac ci dents in nu clear and la -
ser tech nol o gies [2-14]. In tab. 1 the lev els of
radiobiological pro cesses  [9-13] are pre sented. Bi o log -
i cal en ti ties and hard ness of or ganic/in or ganic ma te ri als 
and sys tems are con nected with doses with ap pro pri ate
def i ni tion, mea sure ments, un cer tain ties, as well as bi o -
log i cal ra di a tion ef fects  [2-17]. Many the o ret i cal mod -
els on var i ous or ga ni za tion lev els are de vel oped. From
the po si tion of a sys tem atic ap proach to the pro cesses
and mod el ling prin ci ples, con cepts of bio phys i cal mod -
els on mo lec u lar, ge netic and cell lev els are de rived.
Mod els should be com pared and some in ves ti ga tions
are in [13] re gard ing bound ary con di tions, ap pli ca tions
and dis ad van tages. The prob a bil ity es ti ma tion through
many cri te ria should fol low the anal y sis for their in ves -
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ti ga tion and ex per i men tal as sess ment. The o ret i cal ap -
proaches and re sults based on ap pro pri ate formalisms
are of im por tance in the field of ra di a tion pro tec tion and 
do sim e try, which are con stantly com pet ing due to new
sources in ra di ol ogy. Mo lec u lar bi ol ogy (for struc ture,
DNA func tion ing and re pair pro cesses), uses only the
sim plest bi o log i cal ef fects (in ac ti va tions of phages, vi -
ruses, and gene-mu ta tions). The ex pla na tion through
com plex bi o log i cal pro cesses and be hav iour could
rather re main with out re sults. The cell in ac ti va tion
model based on phys i cal con sid er ations, and later mod -
els as radiobiological ones (on the ge netic level with out
the ex is tence of re pair pro cesses and chro mo some
struc tures) are de vel oped. Self-re pair, in ter ac tions of
dam ages, dy nam ics of the pro cesses, sto chas tic en ergy
trans fer to the cells are also im por tant top ics. Mi cro do -
sim e try, the struc ture of the cell traces, stochastics, clas -
si fi ca tion and con cep tual anal y ses ap peared as typ i cal.
Char ac ter is tics of phys i cal mod els, the the ory of dual
ef fect, and mod i fi ca tions are com pared. They in clude
the radiobiological ef fects to DNA and model of cell
/sys tems in ac ti va tion. It is im por tant to im ple ment
phys i cal doses, tar get the o ries and mod i fi ca tions. The
two-com po nent dual ef fect model of prob a bil ity on mo -
lec u lar and ge netic lev els (E. coli mu ta tions and mam -
mals) deals with var i ous ef fects (lym pho cytes ir ra di -
ated by neu trons). Ta ble 1, figs. 1-2 based on re sults 
[13] show some trends in mod el ling and ex per i men tal
ir ra di a tions of dif fer ent cells and ab er ra tions. Fig ure 3
pres ents the qual i ta tive be hav iour of dif fer ent beams
and ra di a tion on plants.

Sen si tiv ity of mam mal cells to the ir ra di a tion of
heavy ions de pend ing on the vi a bil ity level (or sur -
vival) of the hu man and an i mal cells, (lym pho cytes,
dip loid fibroblasts, and kid ney cells) are stud ied [13].
The de fined thresh old for sur vival as well as en ergy
loss per range of ions are pa ram e ters of in ter est.

The same goes for sen si tiv ity of the mam ma lian
cells to the ir ra di a tion of ions, in duced num ber of
struc tural changes af ter X-ray ir ra di a tion of the tu -
mour cell vs. dose. Mod els of: in ac ti va tion, Karposs
and Foloty, re paired and unrepaired dam ages in -
clude/(do not in clude) sat u ra tion pro cesses, vi a bil ity
of prokaryotes, sen si bil ity of E. coli to neu trons,
eukaryotes, and fa tal dam ages. Ther mal dam age and
crit i cal tem per a tures, thresh old for ef fects and con cen -
tra tion lim its are im por tant. Cou plings be tween the
nu clear power en gi neer ing, la ser tech nique and med i -
cine are mul ti ple (some are con nected by the la ser ex -
ci ta tions in the nu clear re ac tions and pump ing neu -
trons, pro tons, a and b ra di a tions). Mod ern prob lems
in clude gamma and X-rasers (X-ray Am pli fi ca tion by
Stim u lated Emis sion of Ra di a tion), or preionizations
to de crease the lasing thresh old, but also for dis posal
of var i ous waste.
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Ta ble 1. Lev els of  pro cesses in bi ol ogy caused by ra di a tion

Level
Ex is tence
time on
level [s]

Pro cesses on the pre sented level;
pos si ble mod i fi ca tions

Phys i cal 10–18-10–8

Ex ci ta tion, ion is ation, elas tic
col li sions-thermalization and
for ma tion of high re ac tiv ity
rad i cals of macromolecules and
short lived free rad i cals of wa ter
and or ganic mol e cules; no
mod i fi ca tion

Chem i cal 10–14-10–4

Re ac tions of free rad i cals mu tu ally, 
with organelles – form ing pri mary
dam age (DNA dam ages,
dimerizations); mod i fi ca tion by
pro tec tor, ox y gen, tem per a ture

Bio chem i cal 
(subcell) 10–4 -105

Rep a ra tion, in ter ac tions of
dam aged microcenters (mu ta tion,
aberration, mod i fi ca tion by
tem per a ture and other agents)

Bi o log i cal
(cel lu lar) 103-107

Di vi sion of cells and mo lec u lar
chains, ex change of per for mances
as a re sult of mu ta tions

Fig ure 1. Chro mo some ab er ra tion for lym pho cytes
ir ra di ated: mod er ate neu trons (0.35 MeV; 3.3 Gr)

Fig ure 2. Ab er ra tions of cells vs. the neu tron dose
(0.35 MeV (1), 0.85 MeV (2), and for g ra di a tions of 60Co
(3)

Fig ure 3. Fre quency of changed bar ley seeds
(type Nadya) in the case of com bined ra di a tion of gamma 
rays and fre quency dou bled ruby la ser (347 nm)



The bi o log i cal dam age thresh old is stud ied for
var i ous cell types and sys tems. An ep i de mi o log i cal
study and vari a tion of es ti mated doses and the real
dam age are the sub jects of a wide in ves ti ga tion in the
the ory of microdosimetric cel lu lar radiobiological ac -
tion, lym pho cytes and sto chas tic/astochastic ef fects.

Con sid er ing vi sion, in the sense of col our prej u -
dice in var i ous prob lems, it should start from the pri -
mary eye func tions and its mech a nisms. Med i cally
speak ing, there are nu mer ous  links be tween oph thal -
mol ogy, neo na tol ogy and la sers tech niques. Di ag nos tic
tech niques and op er a tives, in clud ing biostimulative
treat ments with la sers pen e trated into many branches of
med i cine and could be ap plied for many tis sues and or -
gans. There are two phe nom ena where we have to stay
in one of the nat u ral or gans which is the eye: struc ture
com plex ity and sim ple func tion ing, de scribe mod ern
prob lems for tech niques-med i cine-pro tec tion cou -
plings and tasks. Since the first ap pli ca tion of la sers in
med i cine, the area of ap pli ca tion has sig nif i cantly ex -
panded, in eye sur gery and di ag nos tics. Med i cal ter mi -
nol ogy and di ag nos tics are ex pressed through quan ti ta -
tive in di ca tors for biomaterial and gen er al ized
pro cesses. Mod ern meth ods of co her ent, lin ear and
non lin ear op tics, have to be in volved in the world of
med i cal di ag nos tics and mon i tor ing. The dy nam ics of
hu man and an i mal cells, protoplazmatic and blood cir -
cu la tion, tis sue pa thol ogy, could be ob served due to the
de vel op ment of pho ton beat ing and La ser Dopp ler
Anemometry (LDA) tech niques.

The pa per in tends to show the role of la sers in di ag -
nos tics, gy nae col ogy and oph thal mol ogy. Vi sion prob -
lems in curred in neo na tal in fants, re quire a com plete di -
ag no sis and med i cal his tory. Sim i lar types of la sers are
used both in di ag nos tic and op er a tive treat ments. The
treat ments dif fer in ac ces so ries, but es sen tially, mod els
of in ter ac tion and di ag no sis are as so ci ated with many of
the gen eral ap pli ca tions, where op ti cal beams have the
role of a knife (scal pel), ther apy or di ag no sis. Sources are 
beams of co her ent ra di a tion in the vis i ble, in fra red (IR),
far in fra red (FIR) or ul tra vi o let (UV) por tion of the EM
spec tra. The study of the oc u lar per for mances has come a 
long way from the first im ages of mus cle tis sue and
Helmholtz's as sump tion up to the pres ent, with com puter
di ag nos tics, po lar iz ing mi cro scope, Stokes pa ram e ters
and Mueller ma tri ces [12]. 

Be sides many di ag nos tic tech niques in oph thal -
mol ogy, some of the rel e vant la ser tech niques of in ter est
to sev eral branches of med i cine are ana lysed. One of
them is used for the early di ag no sis of glau coma. The so -
lu tions ap peared based on meth ods: (a) La ser In duced
Flu o res cence (LIF) and (b) mon i tor ing of the Stokes pa -
ram e ters through ellipsometric mea sure ment [7, 12].
Flu o res cence meth ods were not new in med i cine, how -
ever, Raman, IR and UV spectroscopies and new ar eas of 
non lin ear la ser spectroscopies with tun able la sers, made
pre cise ap pli ca tion pos si ble. Mea sure ments of tur bid ity
be long to the cat e gory of re li able, but less ac cu rate mea -

sure ments. Har mon ics of the Nd3+: YAG (yt trium alu -
minium gar net) la ser are fa vour able for biosamples in the 
pi co sec ond (ps)-re gion ( in mas ti tis tis sue di ag no sis).

The eye sys tem is well stud ied in the lin ear re -
gion. There is data avail able on ab sorp tion of the eye
and its con stit u ents, spec tral sen si tiv ity curves rel a tive 
spec tral bright ness and eye ad ap ta tion to the light vi -
sion (photopic and scotopic). How ever, the va ri ety of
eye-dam ages ex isted even be fore the use of la sers.
Dam ages oc curred in the pro cess of weld ing, by the
fo cused ra di a tion of the sun and sources in other por -
tions of the EM spec trum. Now a days most of the rel e -
vant data con cern ing la ser (la ser era) dam age orig i nate 
from ac ci dents. With the first gi ant la ser pulses, it was
pos si ble to or ga nize the study of non lin ear ef fects. The 
first oph thal mic de vices ap plied on to rab bits ap pear as 
new ex per i men tal ma te rial. The peo ple work ing in
space and next to the ter res trial ac cel er a tor de vices are
ex pe ri enc ing spar kles of light due to the en vi ron ment
of cos mic and gamma rays. Ab sorp tion of the
photopigments in hu man eye re cep tors (cones and
rods), ver sus dif fer ent wave lengths was stud ied. Sat u -
ra tion ef fects were like wise found [18]. Data of the
nor mal ized absorbance of the photoreceptors, or
photopigment mol e cules, are ob tained through
microphotometry meth ods, and fur ther in ves ti ga tions
ex plained the hu man feel ing for colours. Main data
com par i son be tween the phys ics, met rics of colours,
and psy cho log i cal con cepts can be a sub ject of dis cus -
sion. 

RETINOPATHY OF PREMATURITY
IN CI DENCE IN THE IGA KCS HOS PI TAL 

Im por tant top ics in the field of neo na tol ogy are
retinopathy of prematurity (ROP) and risk fac tors. In
the light of new meth ods for treat ing ROP, com pre hen -
sive the o ret i cal and ex per i men tal sup port is needed
and it re quires a multidisciplinary ap proach. Op ti cal
meth ods in di ag no sis and treat ment, light in flu ence on
the eye sys tems, dam age thresh old, scat ter ing and ab -
sorp tion pro cesses are of in ter est. La sers and
fiberoptics are also un avoid able top ics in oph thal mol -
ogy. La ser sur gery is ri valled by the cryo-sur gery tech -
nique, but for the mo ment it seems that la sers have
more ad van tages. The in sti tu tional pro ce dure with
ques tion naires for par ents be fore the in ter ven tion in
cases of ROP can be found on the internet. Many ques -
tions ex ist con cern ing ROP prog ress, la ser treat ments,
com pli ca tions and mea sures of pro tec tion.

La ser meth ods and haz ards

La ser sur gery for cases of ROP is ac tu ally caus -
ing par tial dam age to the ischemic ret ina. We will not
de scribe the pro cesses on a mi cro scopic level con -
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nected to ri bo nu cleic acid (RNA), pro cess of pe riph -
eral ret i nal vascularization and other im por tant fac -
tors. De struc tion of ischemic ret ina can be per formed
with  var i ous   la ser  types:  Ar +:  ion  (488-515  nm;
200 mW, in the ap pro pri ate re gime) or semi con duc tor
la ser (IR range, 810 nm). The bin oc u lar mi cro scope –
oph thal mo scope, is the sec ond nec es sary com po nent,
and the sys tems for beam po si tion ing and shap ing with 
the low power He-Ne la ser. Var i ous ref er ence data
con firms the pos i tive out come with the dif fer ent la ser
types and de tails about ad van tages and dis ad van tages
of the ROP la ser treat ment [19-24]. Re duced
vascularisation can be ob served 7 days af ter the in ter -
ven tion (photocoagulation). A de tailed da ta base
should be made for both la sers and cryo gen ics, which
is nec es sary for de ci sion mak ing and ana lys ing the la -
ser ROP treat ment com pared to other tech niques. Per -
haps it is im por tant to note that for now the c2 test gives 
no sig nif i cant dif fer ence method.

Reg u la tions, ecol ogy and la ser
(eye and skin dam age) 

The ap pli ca tion of la sers in ev ery day life, bi ol -
ogy, ecol ogy, med i cine, phar macy and mil i tary is re -
lated to many ad min is tra tive reg u la tions world wide
that vary in dif fer ent coun tries. In par tic u lar, prin ci pal
pa ram e ters and protections are de fined. Nom i nal Oc u -
lar Haz ard Dis tance (NOHD) was one of the first reg u -
lated def i ni tions. The clas si fi ca tion of la sers var ies
from one state to an other, how ever most coun tries
share the same reg u la tion. The la sers are clas si fied
into four groups, as sum ing that both the III class as
well the IV class would lead to la ser in duced dam age.
There fore many in ves ti ga tions of la ser in flu ence on
an i mal eyes and plants were per formed in clud ing the
in ves ti ga tion of the im pact of var i ous en vi ron men tal
con di tions (fog, smoke, and fume), us ing dif fer ent
chem i cal prod ucts. The thresh old for la ser dam age de -
pends on the dif fer ent pa ram e ters of in ves ti gated
bio-ob jects, (biomaterials, biotargets) and pu pil size;
quan ti ta tive pre sen ta tion of those in ves ti ga tions is
con nected to pro tec tion and reg u la tion for se lected la -
sers and work ing re gimes. There fore rel e vant data of
trans par ent, ab sorp tive, parts of the oc u lar per for -
mances are needed. Ab sorp tion of EM ra di a tion in the
eye deals with four prin ci pal bands: (a) Mi cro waves
and g rays. (b) Far UV and FIR, (c) Near (N) UV, (d)
Vis i ble and NIR re gions.

There are four cat e go ries of la ser (equip ment)
in ter ac tions with tis sue: (a) op ti cal ra di a tion haz ards
to the eye and skin, (b) chem i cal, (c) elec tri cal, and (d)
ca sual haz ards [4]. Most of the Nd3+: YAG la ser beam
en ergy is ab sorbed in side the op ti cal struc ture of the
eye (cor nea, lens and vit re ous). Note that this la ser
type is also used in ev ery day ap pli ca tions in oph thal -
mol ogy and other branches of med i cine. The ret i nal

ef fects are ex pected in the vis i ble and close IR-A case
(400-1400 nm). Min i mal sizes of the im age on the ret -
ina de pend on wave length and are lim ited by dif frac -
tion. Ra di a tion in the UV or FIR por tion of the spec tra
is ab sorbed in the in ner part of the eye. High lev els of
ex po sure can per ma nently dam age the cor nea or lens.
Me dium lev els of the UV beams cause se ri ous dam -
age, which is se vere but tem po rary (an a logue to in dus -
trial welder flash, i. e. photokeratitis). De scrip tion of
the bi o log i cal ef fects of ra di a tion, ac cord ing to the In -
ter na tional Com mis sion on Il lu mi na tion (CIE), is per -
formed in 7 spec tral bands 4].

Skin dam age is far less likely to oc cur, ex cept in
cases of high-power la sers. The skin is usu ally not in -
jured by com mon la sers, i. e. low and me dium power
la sers. Lev els of skin in ju ries vis i ble and IR ar eas re -
quire at least a few Wcm–2, and de pend on the skin's
sur face char ac ter is tics [4]; ex po sure con di tions are
pre sented by do sim e try (a la ser can be viewed as a
ther mal dam age source). Ra di a tion (200-300 nm)
causes burns, the same as those caused by the sun (can -
cer, er y thema). Elec tri cal haz ards will not be de -
scribed in de tail, how ever a source of high volt age
pres ent in la sers, can pro voke elec tric shock re sult ing
in elec tro-cau teri sa tion. There fore ap pro pri ate elec tri -
cal and elec tronic stan dards have to be ap plied. Con -
sid er ing stan dards and reg u la tions in chem is try, many
highly vol a tile or even ex plo sive or highly toxic ma te -
ri als are used in la ser lab o ra to ries. Dur ing la ser pro -
cess ing of a ma te rial (weld ing/cut ting) much chem i cal 
evap o ra tion is cre ated. Stan dards for in dus trial man u -
fac tur ing re quire ad e quate ven ti la tion dur ing the la ser
op er a tion. Items con nected to ret ina treat ment risks
(in ju ries) are: blue/UV light, ret i nal im age, ret i nal
burns, in ten sity and spec tral char ac ter is tics of co her -
ent sources.

ROP is the sub ject of re search in many clin ics
world wide, as well as in Ser bia. For this type of study,
trained teams, orig i nat ing from var i ous branches of
ex per tise (be side ex perts in gy nae col ogy and oph thal -
mol ogy) are needed. As ROP pres ents a dis or der of
ret i nal blood ves sel de vel op ment in pre ma turely born
in fants, it can be in ter rupted by la ser beam in ter ac tions 
with tis sue. The pro cess can af fect the vit re ous body
and lead to de tach ment of the ret ina. In the most se vere 
ROP forms, it leads to par tial ret i nal de tach ment. This
can cause blind ness in child hood and is con sid ered to
be one of the main causes. We will con sider some of
the im por tant ap proaches in ROP di ag nos tics and
treat ment. ROP was men tioned for the first time in
1942, and has been reg u larly men tioned to this day.
Var i ous meth ods of op er a tion have been at tempted
dur ing al most three quar ters of a cen tury. It was iden ti -
fied as a fi brous state pro cess of the ret ina and vit re ous
body (retrolental fibroplasia). The cor re la tion be -
tween these pro cesses and prematurity of child birth
was es tab lished. The name ROP (1952.) was first men -
tioned in the mid dle of the last cen tury. The study of
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pathogenesis was en hanced through de vel op ment of
the an i mal mod els. The In ter na tional Clas si fi ca tion of
Retinopathy Prematurity – ICROP has been formed
over time. It rep re sents an im por tant and uni fy ing cri -
te rion for the di ag no sis and treat ment of ac tive forms
of ROP. Screen ing, mon i tor ing and treat ment of ROP
are im ple mented in sev eral coun tries. In Ser bia, since
May 2003, many cases of ROP, as an ac tive dis ease,
have been di ag nosed. In Bel grade, Ser bia, the IGA
KCS hos pi tal ini ti ated sys tem atic ophthalmological
ex am i na tions. The method of us ing an in di rect oph -
thal mo scope, pro vided an early di ag no sis of dis ease,
and mon i tor ing of se vere forms of ac tive retinopathy.

Pa ram e ters and stages of ROP

Var i ous stages of the dis ease are de scribed [20,
22, 25-29]. The zone of in ter est is di vided into the cen -
tral area of growth in the ret ina, which en com passes
the macula, the high est ROP and the last area of
growth. Dif fer ent de scrip tions and clas si fi ca tions of
the main pa ram e ters of ICROP ex ist. Most of them
agree that the most im por tant pa ram e ters are: se ver ity
(patho log i cal mu ta tion) with dif fer ent stages, lo cal iza -
tion with 3 char ac ter is tic zones, prev a lence – num ber
of hours, tab. 2, and fig. 4.

RE SULTS OF ANAL Y SIS

The re sults of the study of ROP should in prin ci -
ple be re lated to the fre quency of prev a lence and the
ap pro pri ate time of ob ser va tion in or der to ob tain the
data that have suf fi cient sta tis ti cal im por tance. In the
anal y sis, sev eral fac tors are in cluded: prematurity
time, birth weight (small weight at birth), hyperoxia
and oxygeno ther apy du ra tion, sep sis, re spi ra tory dis -
eases, co her ent/in co her ent EM ir ra di a tion. Fig ure 5
rep re sents the per cent age dis play of the data on the
num bers of births and treat ments ap plied. Per cent age
data are re lated to sev eral hun dreds of pre ma turely

born in fants; there from, the cases of ROP are pres ent
in a few percents (~4 %). Ta ble 3 cov ers the num ber of
data with re spect to the weight. In figs. 6-10 the re sults
of the study are graph i cally pre sented. 

Pre ma turely born in fants or in fants with low
body weight are the most in di cated groups for ROP,
how ever only a small per cent age of them end up with a 
se vere form of the dis or der.

Ophthalmologic re sults of the ex am ined chil -
dren de spite the risk for retrolental fibroplasia, were
within nor mal lim its, with no sta tis ti cally sig nif i cant
dif fer ences com pared to the ref er ence val ues, –p >
>.0.05 (DF = 67, t = 0.2371), [21].
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Ta ble 2. Stages of retinopathy

1 stage Nor mal but in com plete growth

2 stage Me dium ab nor mal growth

3 stage Very ab nor mal growth

4 stage Par tially de tached ret ina

5 stage Ret ina with en tirely de tached ret ina

Fig ure 4. Typ i cal stages of ROP and eye anat omy [30]

Fig ure 5. Per cent age dis play of early child birth with
dif fer ent fi nal out comes – trans ferred to an other
in sti tu tion, fa tal and treated in the ma ter nity hos pi tal
and al lowed to go home

Ta ble 3. In ci dence of ROP re lated to weight at
birth in 2004

In ci dence of  ROP Num ber [%]

<999 g 3 new borns [0.52 %]

1000-1499 g 13 new borns [2.2 %]

1500-1999 g 7 new borns [1.19 %]

Fig ure 6. Num ber of pre ma ture births with dif fer ent
out comes – trans ferred to an other in sti tu tion, fa tal and
treated at the ma ter nity hos pi tal and re leased home



Ta ble 3 and fig. 9 rep re sent the cases of ROP de -
vel oped in chil dren who have not been ex posed to an
el e vated con cen tra tion of O2. They con tain in for ma -
tion on the ROP and san i ta tion.

Usu ally, the short est O2 ther apy lasts 3 days and
the max i mum lasts 86 days. The av er age du ra tion of
ther apy is 23 days.

Ac cord ing to the data anal y sis, a large num ber of 
new borns with ROP has been suc cess fully treated.
From the sta tis ti cal data re gard ing ROP, the larg est
num ber of de tected ROP cases oc curred with new -
borns weight ing be tween 1000 g and 1499 g. In tab. 4
it can be seen that most cases are di ag nosed with as -
phyxia pre na tal and RDS. The num ber of perinatal in -
fec tions and pneu mo nia is some what smaller. It would
be of great in ter est to col lect data and cre ate a da ta base
for di ag no sis and la ser treat ment of ROP in Bel grade,
Ser bia.

CON CLU SIONS

Dis cus sions about the cor re la tion be tween the
ox y gen ther apy and ROP oc cur rence are still pres ent.
ROP is con sid ered to be a se ri ous dis ease and here are
the re sults of the study from the IGA KCS Hos pi tal in

Bel grade, Ser bia. One of the meth ods for ROP treat -
ment are la ser tech niques (semi con duc tor la sers are
also fa vour able).

Be sides the ROP treat ment, there are other la ser
ap pli ca tions in gy nae col ogy, neo na tol ogy and oph -
thal mol ogy. One of the very im por tant ap pli ca tions is
the anal y sis of milk qual ity for new borns. There are
dif fer ent meth ods to con trol the qual ity of milk
through the mea sure ment of tur bid ity (He Ne la ser or
with Nd3+:YAG and its har mon ics in the ps-re gion).
Mea sure ments of tur bid ity be long to the cat e gory of
re li able, but not highly ac cu rate. Ad justed se lec tion
with the ex ci ta tion wave length and the flu o res cence
method with pulse la sers, pres ent for a long time is a
more pre cise method for mas ti tis di ag no sis. From the
ref er ences it could be seen that the dis tinc tion could be
made in the qual ity of milk (whether it is patho genic or
healthy). An other ap pli ca tion of la ser treat ment is the
re ha bil i ta tion of the mas ti tis af fected tis sue.

AU THORS' CON TRI BU TIONS

The idea and re sults for the pre sented re search
were ini ti ated and per formed by M. Živkovi} at the IG
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Fig ure 7. Pre ma ture births treated at the ma ter nity
hos pi tal and dis charged af ter wards – per cent age of
pa tients' cases ac cord ing to weight

Fig ure 8. In ci dence of ROP with re spect to body weight
(2004)

Fig ure 9. Num ber of ROP in ci dence de pend ing on body
weight (2004)

Ta ble 4. Pa thol ogy and ox y gen ther apy for chil dren with
ROP

Pa thol ogy Num ber of new borns

As phyxia pre na tal 48 chil dren

RDS 47 chil dren

Perinatal in fec tions: sep sis 32 chil dren

Candida 4 chil dren

Pneu mo nia 21 chil dren

Haemorrhagia pulm 3 chil dren

BPD 8 chil dren

IVH I and II 41 chil dren

IVH III and IV 13 chil dren

Hy dro ceph a lus post-haem 4 chil dren

Ventriculodilatatio 3 chil dren



KCS Hos pi tal. The data pro cess ing and graphic pre -
sen ta tion i. e. manu script prep a ra tion were car ried out
by M. Ž. Sre}kovi}, T. M. Stoji}, and B. M. Boki}. The
manu script was writ ten by M. Živkovi} and M. Ž.
Sre}kovi} and all the au thors par tic i pated in the dis -
cus sion of the re sults pre sented in the fi nal ver sion of
the pa per.
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UTICAJ  ELEKTROMAGNETNOG  I  NUKLEARNOG  ZRA^EWA  U
MEDICINI  ZA  TERAPIJU  I  DIJAGNOZU ‡ PROCESI,

^IWENICE  I  STATISTI^KA  ANALIZA

Savremena medicina (biomedicina) ne mo`e da se zamisli bez dijagnostike i
terapeutskih metoda baziranih na nuklearnoj, laserskoj, akusti~koj tehnici i procesima
zasnovanim na wima. Primena ovih metoda je vezana sa ra~unarskom podr{kom, obradom signala,
mernim-kontrolnim tehnikama, visokim stepenom automatizacije i analizom slike. U radu se
analiziraju savremeni problemi tehni~ke prirode koji se odnose na neonatologiju i
oftalmologiju, a zasnivaju se na dejstvu nuklearnog zra~ewa i laserskih snopova. Ovde su
predstavqene statisti~ke obrade rezultata iz Instituta za ginekologiju i aku{erstvo Klini~kog 
centra Srbije, Beograd, u vezi poboq{awa vida novoro|en~adi prenatalnog tipa sa razli~itim
stepenima patolo{kog stawa retinopatije. Uprkos dobrim rezultatima, zakqu~uje se da je
multidisciplinarni pristup potreban za boqe razumevawe uloge lasera i laserskih tehnika u
medicini, kao i mogu}nosti sprezawa. Razmotrene su i nove potencijalne primene lasera od
interesa za neonatologiju i oftalmologiju.

Kqu~ne re~i: retinopatija kod novoro|en~adi, neonatologija, la ser, nuklearno zra~ewe,
.........................o{te}ewe, dozimetrija


