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Ocu lar tu mors in chil dren and ado le scents con sti tu te 0.5% of 
the to tal num ber of tu mors. Ear ly re co gni tion of tu mors along si-
de with mo dern com plex the ra py con sti tu tes the ba sis con di tio-
ning po si ti ve the ra py re sults. It has be en dif fi cult, so far, to po int 
out a dia gno stic me thod re sul ting in high dia gno sis ef fi ca cy not 
over bur de ning the pa tient, ge ne ral ly ac ces si ble and not expen-
si ve. Due to the de ve lop ment of me di cal tech ni qu es and the 
re se arch on bio phy si cal pro per ties of ul tra so unds the dia gno stic 
use of ul tra so und has be en ap plied in eve ry cli ni cal spe cial ty, 
in c lu ding oph thal mo lo gy. A and B pre sen ta tion, as well as Dop-
pler tech ni qu es ha ve fo und prac ti cal use in oph thal mo lo gic dia-
gno stics. 

The pur po se of this pa per is to de fi ne the ap pli ca bi li ty of 
ul tra so und in ocu lar tu mors dia gno sis in chil dren, as well as in 
mo ni to ring the de ve lop ment of the di se ase and the the ra py 
re sults. 

Materialandmethods
The ma te rial com pri ses the da ta on 80 pa tients dia gno sed and 

tre ated for neo plasm of the eye. The re we re 48 girls and 32 boys 
be twe en 2 we eks old and 18 years old in the gro up exa mi ned. All 
the pa tients we re sub ject to full oph thal mo lo gic exa mi na tion fur-
ther on ul tra so und and, in ca se of ne ed, other ima ging tech ni qu-
es. Two ul tra so unds me thods ha ve be en ap plied: ul tra so unds of 
the ti me of re al pre sen ta tion B (USG-B) and Co lo ur Dop pler ul tra-
so unds (USG-CD, PD). The for mer me thod was used as the ba sic 
exa mi na tion at the pre li mi na ry sta ge. Co lo ur Dop pler ul tra so unds 
was used at a la ter sta ge for the eva lu ation of the vi su ali za tion of 
the le sions. The ul tra so unds exa mi na tions we re per for med with 
the use of To shi ba So no lay er SSA 270A (Co lo ur Dop pler), Acu son 
128 XP/10 (Co lo ur Dop pler), ATL Ul tra mark 9 300 HDI (Co lo ur 
Dop pler), ATL Ul tra mark 9 300 HDI (Co lo ur Dop pler). Li ne ar he ads 
with 5-7.5 MHz fre qu en cy we re used in the exa mi na tions. Eva lu-
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ating the ul tra so unds pic tu re in B pre sen ta tion the fol lo wing fac-
tors we re con si de red: echo ge ni ci ty and the lay -out of chan ges, 
fo ca li ty of the growth and the com pa ri son of echo struc tu re. The 
pre sen ce and num ber of ves sels in fo ca li ty area we re eva lu ated in 
USG-CD exa mi na tion, as well as the flow cha rac ter in si de ves sels. 
The eva lu ation of ves sels con to ur was per for med with the use of 
Po wer Dop pler (USG-PD). The flow cha rac ter was eva lu ated with 
the use of spec trum tech no lo gy (pul sa ting me thod – PW). The 
in di vi du al fe atu res of the USG-B and USG-CD/PD pic tu re we re 
in de pen den tly ana ly sed. Other ima ging dia gno sis exa mi na tions, 
na me ly: Roe ntgen an gio gra phy (RA), spi ral com pu ter to mo gra phy 
(SCT) and ma gne tic re so nan ce to mo gra phy (MRT) we re ad di tio-
nal ly per for med in ca se of so me pa tients for dia gno sis and ob se-
rva tion of tu mo ur chan ges in non ope ra tio nal tre at ment. 

In or der to de fi ne, to what extend the fe atu res of ul tra so-
unds pic tu res are cha rac te ri stic of in di vi du al gro ups of neo plasm 
and whe ther ba sing on them, one can dif fe ren tia te the ir de gree 
of ma li gnan cy, they we re ana ly sed in the Man n -Whi tne y-W il-
coxon test. 

Theresultsanddiscussion
The ana ly sis of the ob ta ined em pi ri cal da ta was per for med di vi-

ding the neo plasm in to 3 gro ups: ma li gnant tu mors (me la no mas, 
re ti no bla sto mas, rhab do my osar co mas and glio mas), lo cal ly ma li-
gnant tu mors (ca pil la ry he man gio mas, ca ver no us he man gio mas 
and me nin gio mas) and be nign tu mo urs (cha ri sto ma ta ty pe tu mors 
and in flam ma ble tu mors) (tab. I). 

In the gro up of 7 chil dren with re ti no bla sto ma all the tu mors 
we re hy pe re cho ge nic, with ir re gu lar con to urs and re mar ka bly he te-
ro ge ne ous echo struc tu re (in the tu mor mass the re ap pe ared nu me-
ro us scat te red small cal ci fi ca tions with a suc ce eding sha dow). One 
co uld cle ar ly see ves sels in tu mor mass in USG-CD/PD pic tu re. In 
most ca ses the ves sels we re cro oked. The flow no ted in spec tral 
tech ni que sho wed re si stan ce ne aring the one in cen tral re ti nal ar te-
ry or was of low re si stan ce (fig. 1). 

A 14 year old girl with uve al me la no ma was ob se rved. In B 
pre sen ta tion the tu mo ur was vi si ble as a fo cal chan ge with low 
echo ge ni ci ty, co pu lar (len ti cu lar) in sha pe with the pre sen ce of 
a ty pi cal va scu lar ca vi ty – „cho ro idal exca va tion”. The tu mor con-
to ur was re gu lar, its echo ge ni ci ty ho mo ge ne ous in all exa mi na-
tions. Dop pler exa mi na tion sho wed sin gu lar ves sels wi thin the 
tu mor. Ves sels con to ur was re gu lar and the flow ne aring that in 
cen tral re ti nal ar te ry (fig. 2). 

The re we re two chil dren with ey elid and eye soc ket rhab do my-
osar co ma in the exa mi ned gro up. One tu mor was hy po echo ge nic 
the other with the echo ge ni ci ty ne aring eye soc ket tis sue. The chan-
ges ap pe ared uni fo cal ly. The con to ur of one tu mo ur was re gu lar the 
other par tly ir re gu lar. The echo struc tu re of both chan ges was ho mo-
ge ne ous. The ves sels in si de the tu mor mass we re ob se rved in USG-
CD/PD exa mi na tion. The ves sels we re re gu lar. The flow no ted in 
spec tral tech ni que was in ten si ve low re si stant (fig. 3). 

In ca se of two chil dren eye soc ket tu mor of glio ma ty pe was 
dia gno sed. One of them was hi po echo ge nic the other with echo-
ge ni ci ty si mi lar to eye soc ket tis sue. The chan ges ap pe ared uni fo-
cal ly. The tu mors con to urs we re par tly ir re gu lar. The echo struc tu re 
of one chan ge was ho mo ge ne ous of the other par tly he te ro ge ne-
ous. Ves sels in tu mor mass we re ob se rved in USG-CD/PD exa mi na-
tion. They we re re gu lar in one chan ge, ir re gu lar in the other. The 

Fig. 2. USG-CD pic tu re of uve al me la no ma. Spec trum flow re cor-
ding sho wing low re si stan ce flow.

Dia gno sis Girls Boys Min. Max. Med.
   years years years

Re ti no bla sto ma 2 5 4/12 4 1.8

Me la no ma 1 0 14 14 14 

Rhab do my osar co ma 1 1 9 11 10

Glio ma 2 0 7 13 10

Me nin gio ma 2 0 4 18 12

Ca pil la ry he man gio ma 27 20 1/12 16 2.2

Ca ver no us he man gio ma 1 1 13 13 13

Cho ri sto ma 8 2 2/12 13 4.3

In flam ma ble tu mor 4 3 2 18 10.7

To tal 48 32

Tab. I. Qu an ti ta ti ve di stri bu tion of dia gno sed ocu lar tu mors ta king in to 
ac co unt pa tients’ sex and age.

Tab. I. Licz ba roz po zna nych gu zów na rzą du wzro ku z uwzględ nie niem 
płci i wie ku cho rych.

Fig. 1. USG-CD pic tu re of the re ti no bla sto ma. In the tu mor small 
ves sels vi si ble. 
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Fig. 3. USG-CD pic tu re of or bi tal rhab do my osar co ma. Nu me ro us smo oth ly 
sha ped ves sels vi si ble in tu mor struc tu re.

Fig. 4. USG-CD pic tu re of or bi tal glio ma. Spec trum exa mi na tion used 
po ints to the flow with re si stan ce si mi lar to the va lu es ob ta ined in 
cen tral re ti nal ar te ry. 

Fig. 5. USG-PD pic tu re of the ca pil la ry he man gio ma in the pha se of pro li-
fe ra tion.

Fig. 6. USG-CD pic tu re of ca ver no us he man gio ma. Hy po echo ge nic tu mor 
with he te ro ge ne ous echo struc tu re and ir re gu lar con to ur.

Fig. 7. USG-CD pic tu re of cho ri sto ma. Hy po echo ge nic tu mor with ho mo-
ge no us struc tu re and re gu lar con to ur. No ves sels in tu mor mass. 

Fig. 8. USG-CD pic tu re of eye soc ket in flam ma to ry tu mor. Hy po echo ge nic 
tu mor with he te ro ge ne ous echo struc tu re, small ves sels in tu mor 
mass with ir re gu lar con to urs.
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flow no ted in spec tral tech ni que was in ten si ve, hi gh ly re si stant 
and iso re si stant (fig. 4). 

47 pa tients with ca pil la ry he man gio ma of ey elids and eye soc-
kets we re dia gno sed. The he man gio ma we re se en in USG B pre sen-
ta tion exa mi na tion as po or ly se pa ra ted are as with dif fe rent echo ge-
ni ci ty and echo struc tu re. The tu mors are hy po echo ge nic and iso ge-
nic to eye soc ket tis sue in the ear ly pha se of pro li fe ra tion, in the 
pha se of re gres sion they are hy pe re cho ge nic and he te ro ge ne ous in 
struc tu re (fig. 5). 

Two pa tients with ca ver no us he man gio mas we re ob se rved. 
Both the tu mors we re hy po echo ge nic and ap pe ared uni fo cal ly. The-
ir con to urs we re ir re gu lar. The echo struc tu re in both chan ges was 
he te ro ge ne ous. Se pa ra te ves sels we re ob se rved. They we re re gu lar. 
The flow no ted in spec tral tech ni que was hi gh ly re si stant (fig. 6). 

Two chil dren we re exa mi ned with me nin gio ma si tu ated wi thin 
optic ne rve. Both tu mors we re hy po echo ge nic and uni fo cal. The 
con to ur of one was re gu lar, the other, par tly ir re gu lar. The echo-
struc tu re of both chan ges was ho mo ge ne ous. In di vi du al ves sels 
pla ced pe ri phe ral ly in one of the chan ges we re ob se rved in USG-
CD/PD exa mi na tion. They we re re gu lar. The flow no ted in spec tral 
tech ni que was hi gh ly re si stant. 

Con ge ni tal ano ma lies – cho ri sto ma: the re we re 10 pa tients in 
this gro up with the dia gno sis of cho ri sto ma ty pe of tu mor. The 
tu mors we re hy per, hy po and iso ge nic ap pe aring uni fo cal ly. The 
tu mor con to urs we re usu al ly re gu lar, in 3 ca ses par tly ir re gu lar. The 
echo struc tu re of the chan ges was usu al ly ho mo ge ne ous, in two 
ca ses, par tly he te ro ge ne ous. In USG-CD/PD exa mi na tion ves sels in 
tu mor mass we re not ob se rved (fig. 7). 

7 pa tients we re dia gno sed with in flam ma to ry in fil tra tion of 
ey elids and eye soc kets. The in flam ma to ry tu mors sho wed va rio us 
echo ge ni ci ty de pen ding on the de ve lop ment of in flam ma tion pro-
cess. The chan ges ap pe ared uni fo cal ly with ir re gu lar tu mo ur con to-
urs and he te ro ge ne ous echo struc tu re. One co uld tra ce the pre sen ce 
of de li ca te pe ri phe ral ves sels in in flam ma to ry tu mors at the ear ly 
sta ges of in flam ma tion, not vi si ble at the la ter sta ge (fig. 8). 

It was de ci ded, ba sing on the per for med sta ti sti cal ana ly sis, 
that the echo ge ni ci ty of the exa mi ned tu mor do es not ma ke it po ssi-
ble to de fi ne the de gree of ma li gnan cy of the tu mor. The si gni fi can-
ce le vel me asu red com pa ring gro ups in all ca ses stands at mo re 
than 0.3. Growth fo ca li ty did not ma ke it po ssi ble to di stin gu ish 
be twe en be nign and lo cal ly ma li gnant tu mors or be twe en be nign 
and ma li gnant ones. The com pa ri son be twe en the gro up of ma li-
gnant tu mors and lo cal ly ma li gnant ones ma de it po ssi ble to re ve al 
the sta ti sti cal ly im por tant dif fe ren ce (p < 0.001). The num ber of 
pe ople wi thin the gro ups with si mul ta ne ous spo ra dic of mul ti fo cal 
grow ths in flu en ced the re sults ob ta ined. The tu mo ur con to ur or the 
com pa ri son of echo struc tu re ho mo ge ni ty, as well as, echo ge ni ci ty 
did not in flu en ce the cre di ble de fi ni tion of tu mo ur ma li gnan cy. The 
flow in tu mor ves sels ma kes it easier to dif fe ren tia te be twe en the 
gro up of be nign tu mors and lo cal ly ma li gnant ones (p < 0.001), 
and al so be twe en the gro up of be nign and ma li gnant tu mors (p = 
0.0014). No sta ti sti cal ly im por tant dif fe ren ce was shown be twe en 
ma li gnant and lo cal ly ma li gnant tu mors (p > 0.5). 

Discussion
The pro blem of tu mor ma li gnan cy is ve ry com plex. From hi sto-

pa tho lo gi cal po int of view tu mor ma li gnan cy de pends on the dif fe-
ren tia tion of its cells and pro li fe ra tion po ssi bi li ties. Apart from the 

hi sto pa tho lo gi cal ty pe, the lo ca tion of the chan ge, the man ner of its 
growth and the in ter re la tion be twe en the tu mor and the or ga nism 
are of utmost im por tan ce. The pre sen ce of ves sels in tu mor mass is 
ano ther es sen tial fac tor de ci ding abo ut its ma li gnan cy sin ce well 
ve scu la ri zed and blo od sup plied tu mors ha ve big ger chan ces of 
pro li fe ra tion and spre ading. 

As it ap pe ared from the pre sen ted exa mi na tions, it is not easy 
to cor re la te the de gree of tu mor echo ge ni ci ty with the de gree of its 
ma li gnan ce. It is ve ry dif fi cult to work out the ob jec ti ve fra me of 
re fe ren ce pat tern, sin ce eye soc ket tis sue si mi lar ly to vi tre ous bo dy 
may un der go pa tho lo gi cal pro ces ses chan ging the ir so no gra phic 
pic tu re. Ma ny au thors un der li ne the ro le of echo ge ni ci ty eva lu ation 
in dia gno sis. Avi ta bi le and others (1) gi ve that me thod as es sen tial 
in dif fe ren tia ting re ti no bla sto mas from he man gio ma tu mors. Go es 
and others (2) stress the im por tan ce of the me thod in the eva lu ation 
of cho ro id me la no mas, Ha sen fratz (3) in dia gno sis of eye soc ket 
tu mors. Ba sing on the ma te rial pre sen ted in the pa per one can not 
ac cept that echo ge ni ci ty is a uni vo cal eva lu ation cri te rion po in ting 
to tu mor ma li gnan cy and that that fe atu re sho uld be con si de red in 
the USG pic tu re fe atu res com plex. 

Mul ti fo ca li ty was spo ra di cal ly ob se rved in the exa mi ned ma te-
rial on ly in ca ses of re ti no bla sto ma and he man gio ma. In the pre sen-
ted pa per it is dif fi cult to cor re la te mul ti fo ca li ty with the de gree of 
tu mor ma li gnan cy, ma in ly just due to the in ci den tal ly of the phe no-
me non. Other au thors (4) qu ote si mi lar ob se rva tions. 

It is dif fi cult to uni vo cal ly link tu mor con to ur si mi lar ly to echo ge-
ni ci ty with the de gree of ma li gnan ce. Ac cor ding to Ha sen fratz (3) 
tu mor in fil tra tio nal growth ma king it im pos si ble to vi su ali ze the bor-
der li ne be twe en the tu mor and eye soc ket fat sug ge sts dia gno sing 
ma li gnan cy of growth pro cess. Ac cor ding to our ob se rva tions ca pil la-
ry he man gio ma con sti tu te con si de ra ble ob stac le in the men tio ned 
re la tions be cau se of not sho wing cle ar con to urs, either. Ba sing on the 
abo ve, one co uld sta te that tu mor con to ur is not a uni vo cal eva lu-
ation cri te rion po in ting to the de gree of ma li gnan cy. 

As the da ta in c lu ded in the pre sen ta tion sug gest, it is not easy 
to link tu mor in ner echo struc tu re with the de gree of ma li gnan cy. 
Nu me ro us au thors, among others Go es and others (2), Avi ta bi le 
and others (1) sta te that ho mo ge ne ous echo struc tu re is cha rac te ri-
stic of me la no mas as op po sed to he te ro ge ne ous struc tu re of re ti no-
bla sto mas. Ca pil la ry he man gio mas, va ried so no gra phic pic tu re of 
which blurs sta ti sti cal da ta, con sti tu te a cer ta in dif fi cul ty in the 
men tio ned own ob se rva tions. 

Gut thof (5), Fal co and others (6), Wol lf -Ko rman and others (7) 
pre sen ted the im por tan ce of USG-CD in vi su ali zing the va scu lar of 
ocu lar tu mors. All of them una ni mo usly un der li ne the dia gno stic 
be ne fits of that me thod, ma in ly in re la tion to cho ro idal me la no ma. 
Ves sels ima gi nes in Dop pler exa mi na tion turn out to be help ful in 
the eva lu ation of tu mor cha rac ter. The ima ge of ca pil la ry he man gio-
ma is the most spec ta cu lar one. Re ti no bla sto mas and me la no mas 
va scu la ri za tion is al so ve ry evi dent in Dop pler options. In turn, with 
tu mors sho wing con si de ra ble di ver si fi ca tion, the va scu la ri za tion is 
me agre, with ves sels pla ced pe ri phe ral ly, in most ca ses. Ves sels 
con to urs tra ced in Dop pler exa mi na tion can al so be help ful in tu mor 
cha rac ter eva lu ation. He re aga in, the pic tu re of ca pil la ry he man gio-
ma se ems most co nvin cing, sho wing cro oked ves sels and ir re gu lar 
con to urs. The ves sels wi thin re ti no bla sto mas, me la no mas and 
rhab do my osar co mas are al so ve ry cle ar; ho we ver the ir ap pe aran ce 
is mo re re gu lar. In be nign tu mors the ves sels are nar row; one can 
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often tra ce the ir mo de ling pe ri phe ral ly in the le sions (2,7). The eva-
lu ation of the flow cha rac ter in spec tral tech ni que ma kes it po ssi ble 
to fo re see the de gree of me ta bo lism of the tis sue no uri shed by the 
ves sel ob se rved which is help ful in tu mor cha rac ter eva lu ation. The 
com pa ri son of the me asu re ments wi thin tu mor mass with the flow 
me asu re ments in cen tral re ti nal ar te ry al lo wed ob ta ining re la ti ve 
re sults ob jec ti vi za tion. The pic tu re of ca pil la ry ha man gio ma is most 
co nvin cing he re aga in, sho wing in the pro li fe ra tion pha se a ve ry 
low flow re si stan ce. The flow wi thin re ti no bla sto mas, rhab do my-
osar co mas and me la no mas al so shows lo wer re si stan ce in com pa-
ri son with that in cen tral re ti nal ar te ry. In ca se of tu mors with a big 
de gree of dif fe ren tia tion the flow is of high re si stan ce cha rac ter. 
Hi gh ly ma li gnant tu mors and ca pil la ry he man gio mas may be cha-
rac te ri zed with am ple va scu la ri za tion. The re ma ining tu mors tur ned 
out to be po or ly va scu la ri zed. The abo ve ob se rva tions are con si-
stent with the da ta from li te ra tu re qu oted by Fal co and others (6), 
Jajn and others (4), Ste fań czyk and others (8,9,10,11,12), Mul ler -F-
orell and others (13), Scott and others (14), Va zqu ez and others 
(15), Wolf f -Ko rman and others (7). 

It is evi dent from the abo ve pre sen ted ana ly sis of own ma te rial 
da ta, as well as from other au thors’ opi nions that in oph thal mo lo gic 
pe dia tric dia gno sis sup por ting the cli ni cal eva lu ation with ul tra so-
und me thods in the first pla ce is de si ra ble as li mi ting the ne ed of 
ra dio lo gi cal exa mi na tions, eli mi na ting io ni zing ra dia tion and con-
tra sting me ans. 

Conclusions
1. Ul tra so und me thods used si gni fi can tly im pro ve dia gno stic 

po ssi bi li ties in or bi tal tu mors in chil dren and ado le scents. 
2. Co lor -Do ppler and Po wer -Do ppler ul tra so unds al low for vi su ali-

za tion of blo od ves sels wi thin tu mors. The ob ta ined pic tu res of 
ves sels and flow cha rac ter are ty pi cal for so me tu mors exa mi-
ned, which, to ge ther with ves sels ima ging re flec ting tu mors 
hi sto pa tho lo gy, ena bles es ta bli shing of cor rect dia gno sis. 
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