
Retinopathy of prematurity: modified treatment modality for Zone II disease 37

Introduction: Retinopathy of prematurity is a disease of prevention, and
a timely and proper treatment is the key to success in the fight against
this disaster. This is the first report worldwide of such favorable multiy-
ear results in consecutive 390 treated eyes.

Purpose: In this paper we present our unique modified cryotherapy
modality for Zone II ROP treatment which enables complete prevention
of blindness caused by this kind of disease.

Materials and methods: Out of 2159 infants screened for ROP in
Vilnius University Children’s Hospital from January 1995 to December
2003, threshold ROP was diagnosed in 320 infants (14.8%). Of them, 182
eyes had Zone I ROP, and for 445 eyes Zone II ROP was diagnosed.
Every Zone II ROP threshold infant underwent cryotherapy. All scree-
ning, treatment and postoperative follow-up procedures were performed
by the same two ophthalmologists (RB and RS).

Our modified cryotherapy consisted of two rows of cryoapplications:
one row on the ridge and the other row anterior to the ridge. Not the
whole area of the anterior avascular retina up to ora serrata was covered
by cryoapplications.

Results: 55 eyes were treated by traditional cryotherapy through 1995.
Modified cryotherapy was applied in 390 eyes with Zone II ROP from
1996 to 2003.

Favorable results were obtained in 52 eyes (94.5%) treated by tradi-
tional cryotherapy. Our modified cryotherapy was successful in all 390
eyes (100%).

Conclusion: Our multiyear hands-on personal experience with the abo-
ve-mentioned modality clearly shows that blindness caused by Zone II
ROP can be completely prevented.
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INTRODUCTION

Retinopathy of prematurity (ROP) is a disease of pre-
vention, and a timely and proper treatment is the key
to success in the fight against this disaster. In the
ninth decade of the last century, cryotherapy was star-
ted to use for ROP treatment. This method gained
the widest acceptance after Cryotherapy for Retino-
pathy of Prematurity Cooperative Group (CRYO ROP
CG) had published their results (1) and it became

evident that this treatment methodology would allow
for prevention of many children blindness cases. At
the turn of the century, another treatment form –
lasertherapy – gained a substantially wider application
for treatment of the disease, especially in the western
countries (2). It was being stated that lasertherapy
resulted in less complications, and provided blindness
prevention as effective as cryotherapy. Over the years
there has been a consistent improvement using both
therapy modalities, but none of them resulted in a
100% success rate. However, the total cost of requi-
red equipment for lasertherapy is much higher than
for cryotherapy, and this factor is essential for the
poor developing countries of the world, where the
epidemic wave of ROP is just starting.
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In this paper, we present our unique modified
cryotherapy modality for Zone II ROP treatment,
which enables a complete prevention of blindness
caused by this kind of disease.

MATERIALS AND METHODS

2159 infants were screened for ROP in Vilnius Uni-
versity Children Hospital from January 1995 to De-
cember 2003. All these infants were outborn. Thres-
hold ROP was diagnosed in 320 infants (14.8%). Of
them, 182 eyes had Zone I ROP, and for 445 eyes
Zone II ROP was diagnosed. All Zone II ROP (Fig.
1) threshold infants underwent cryotherapy. One in-
fant died during operation because of multiple conge-
nital malformations and was excluded from result eva-
luation. All screening, treatment and postoperative fol-
low-up procedures were performed by the same two
ophthalmologists (RB and RS). All infants had their
threshold status confirmed by both examiners. The
presence of retinopathy and indications for treatment
were in accordance with International Classification
of ROP and CRYO ROP CG (3, 1). Posterior Zone
II cases were ascribed to Zone II. The criteria for
unfavorable outcome corresponded to those of CRYO
ROP CG study, including macular fold, retinal de-
tachment, or retrolental fibroplasia (1, 3). Treatment
was administered within 24–48 hours after diagnosis.
Cryotherapy was always carried out in the operating
room using general anesthesia.

Cryoequipment (Erbe, Germany) with a cataract
probe and binocular indirect ophthalmoscope (Kee-
ler) with +20 and/or +28 D lenses were used for all
procedures (4). The pupils were dilated by 0.5% Tro-
picamide drops. Maximum mydriasis was obtained with
additional use of 2.5% Neosynephrine, 1% Cyclopent-
holate or 0.1% Atropine solutions. Ung. Tetracyclini
or ung. Tobramycini were used at the end of the pro-
cedure. Postoperatively, steroid drops were instilled
four times a day and mydriatics were applied (2 times
a day) for 2–3 weeks. All infants were reexamined
after the procedure in 6–10 days. Follow-up examina-
tions were performed biweekly until disease regres-
sion. The second or third treatment procedure (if ne-
cessary) was performed within 10–14 days after the
previous one.

The structural (anatomical) outcome was evalua-
ted in treated infants at least 6 months after the pro-
cedure.

The traditional (recommended by CRYO ROP
CG) modality – treatment anterior to the ridge (Fig.
2) – was used in 1995. Our modified cryotherapy
consisted of two rows of cryoapplications: one row
on the ridge and the other row anterior to the rid-
ge. Not the whole area of the anterior avascular re-
tina up to ora serrata was covered by cryoapplica-
tions (Fig. 3). This kind of treatment has been ap-
plied in eyes with Zone II ROP from 1996 (5, 6).

Fig. 1. Retinopathy of prematurity: Zone II disease

Fig. 2. Traditional cryotherapy of all avascular retina

Fig. 3. Our modified cryotherapy. Two rows of cryoappli-
cations: one row on the ridge and the other row anterior
to the ridge
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In order to make cryotherapy as effective as pos-
sible and as harmless as possible for the baby, we
have introduced a few additional improvements of
the cryoprocedure from the very beginning of our
work:

1. The so-called “four hands technique”. The cry-
otherapy procedure is performed by two physicians.
The first one performs ophthalmoscopy holding a
lens in one hand and drops BSS solution onto the
eye during the thaw period. The second physician,
using a cryoprobe, indents the exact place, and with
a gentle manipulation with a strabismus hook in the
other hand brings the avascular zone into view, or
regulates the position of the lid speculum.

2. Small gauze is placed between the eyelid and
the cryoprobe to prevent the eyelid from freezing.

3. Dropping of a balanced salt solution on the
cornea and cryoprobe after every cryoapplication al-
lows for shortening the unfreezing period and pre-
vents the eyelid and corneal damage.

RESULTS

Using the traditional cryotherapy recommended by
CRYO ROP CG, adverse outcome was diagnosed in
3 eyes. Favorable results were obtained in 52 eyes
(94.5%). Modified cryotherapy was successful in 390
eyes (Table 1).

None of the eyes needed more than two treat-
ments in modified cryotherapy (Table 2). All eyes
that needed the second procedure in the modified
cryotherapy group belonged to posterior Zone II. Al-
so, skipped areas observed on follow-up near the
ridge were treated.

Small ridge hemorrhages without sequela for out-
come were observed in 18.2% (10/55) of eyes trea-
ted by traditional cryotherapy and in 11.8% (46/390)
of eyes treated by modified cryotherapy. None of
the complications described in CRYO ROP CG stu-
dy, such as tumor like conjunctival hemorrhages and
unintended conjunctival lesion, were observed in our
study cohort.

DISCUSSION

Yamashita from Japan was the first to announce po-
sitive results of transconjunctival cryotherapy (7). Sin-
ce the very beginning of cryotherapy for ROP there
were ideas on two possible treatment modalities: tre-
atment on the ridge and treatment of avascular re-
tina (8). Our modified cryotherapy resembles the tre-
atment modality described in the eighties (8). The
CRYO ROP CG study recommended avoiding the
ridge because of severe complications (1). Our im-
provements enable prevention of those complications.

The main drawback of our modality is that two
persons perform the procedure instead of one as
described in CRYO ROP CG, however, we believe
this pays off for the sake of baby’s vision.

It is rather difficult to manipulate with a cryop-
robe in one hand, especially when the disease is lo-
cated posterior to the equator. For a better visuali-
zation of indented retina it is necessary to rotate the
globe and to use a higher pressure on the globe.
These factors may cause insufficient blood supply or
hemorrhages. In addition, it is impossible to protect
the eyelids from freezing when the procedure is per-
formed by one surgeon. Besides that, someone else
has to drop solution on the cryoprobe at the end of
the freezing. This maneuver enables prevention of
excessive eyelid freezing and shortens the thawing of
the ice ball. Such a simple improvement shortens
the whole treatment procedure to a considerable ex-
tent, which is extremely important for a sick and
small baby.

To summarize, the benefit of all improvements
allowed a more proper localization of cryoapplica-
tions and a less pressure on the eye, which enabled
to minimize the risk of retinal, subretinal, or intra-
vitreal hemorrhages, caused less disturbances of the
retinal blood flow, lowered the risk of globe perfo-
ration by the cryoprobe the hazard for infant’s heart
vital activity.

We had a unique opportunity to screen, treat and
follow-up all infants personally. This was the main

Table 1. Results of treatment of Zone II threshold ROP

Year 1995 1996 1997 1998 1999 2000 2001 2002 2003

Success, number of eyes 52 67 71 48 62 32 27 33 50
Failure, number of eyes 3 0 0 0 0 0 0 0 0

Table 2. Frequency of procedures over the study period

Method of therapy Traditional (1995) Modified (1996–2003)

Single procedure, number of eyes (%) 40 (72.7) 368 (94.4)
Second procedure, number of eyes (%) 9 (16.4) 22 (5.6)
Third procedure, number of eyes (%) 6 (10.9) 0 (0.0)
Total number of eyes (%) 55 (100%) 390 (100%)
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difference from multicenter trials: the CRYO ROP
CG study enrolled 23 centers (1), STOP ROP (9)
enrolled 30 centers, ET ROP (10) – 26 centers. In
our study cohort, the total number of treated eyes
was 445, i.e. closely approached the numbers of eyes
investigated in the centers mentioned above. This is
a sufficient number for making comparisons and for
summarizing our experience. In the ET ROP study,
treatment was applied for 597 eyes, in the CRYO
ROP study 172 infants underwent therapy. When we
used the modality recommended by the CRYO ROP
study at the very beginning of our work in 1995, our
results were similar to those obtained in that study.
During that period we had much more infants re-
quiring repeated therapy: 16.4% were treated twice
and 10.9% were treated three times. We believe that
the improvements of cryoprocedure described above
allowed us to reduce the amount of complications in
comparison to the CRYO ROP study.

The main reason that lead us to modified cryot-
herapy was an accidental application of cryo spots
on the ridge. Only the places with cryospots on the
ridge were free of proliferating tissue in unfavorable
eyes. This encouraged us to change the treatment
modality. The unbelievable rate of success did not
allow us to turn back to the traditional modality.
We were not restricted by any treatment protocols,
because in the former soviet system ROP was an
unknown disease and in the newly founded indepen-
dent national health care system such protocols have
not yet been created.

Only 5.6% of the eyes were retreated, with fa-
vorable results, in the modified cryotherapy group.
The total success rate (structural outcome) was
100% during 1996–2003. There are many papers
from different countries about their results on ROP
treatment. In a study from Belgium (11), retinal
detachment occurred within one month after cryot-
herapy in 10 eyes of 58 patients. As Azad et al.
(12) from India describe, an overall unfavorable out-
come occurred in 17.07% of 50 children treated
for threshold ROP. McGregor et al. from Colum-
bus, Ohio (2) used two modalities of ROP treat-
ment, laser and cryotherapy, for 100 consecutive in-
fants. His conclusion: no statistically significant dif-
ference was found in the rate of retinal detach-
ments in the two groups.

All authors unanimously declare that outcomes
in Zone II ROP are much better than in Zone I,
but very few (13, 14) present such high success ra-
tes. Results published by those authors are based on
a relatively small number of treated eyes; meanwhile
we have a much broader result set.

This kind of treatment will be denied by those
who perform laser therapy. We do agree that laser
ablation is superior to cryotherapy of avascular reti-
na, but for us the success rate of 100% is the main
motivation. Improvements of surgical techniques al-

lowed us to reduce the number of complications to
minimum. On the other hand, some devastating com-
plications are described in laser therapy such as ca-
taract (2, 15, 16), phtysis (15), vitreous hemorrhage,
posterior synechiae, macular ectopia (16). Further-
more, modified cryotherapy is extremely favorable in
cases where fundus visualization is severely obstruc-
ted by tunica vasculosa lentis and a poorly dilated
and vascularized pupil.

Randomized trials would be beneficial for more
proper investigations, but the amount of treated eyes,
personal experience during the course of disease, and
the 100% success rate in cryotherapy for Zone II
ROP in 390 eyes is superior to even one blind eye
for the sake of scientific investigation. Moreover, no-
wadays cryotherapy is more easily acceptable in ma-
ny developing countries to which the delayed wave
of ROP is just coming.

Finally, we would like to note that our multiyear
hands-on personal experience with the above-men-
tioned modality clearly shows that blindness caused
by Zone II ROP can be completely prevented.
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NEIÐNEÐIOTØ NAUJAGIMIØ RETINOPATIJA:
MODIFIKUOTAS ANTROSIOS ZONOS LIGOS
GYDYMO BÛDAS

S a n t r a u k a
Neiðneðiotø naujagimiø retinopatija – tai liga, kurios iðvengti
padëtø tinkamas ir savalaikis gydymas. Ðiame darbe pirmà
kartà pasaulinëje praktikoje pristatomas modifikuotas gydy-
mo metodas, sëkmingai taikytas 390 akiø, gydytø dël neið-
neðiotø naujagimiø retinopatijos antrosios zonos ligos.

Tikslas. Pateikti ðio straipsnio autoriø rekomenduojamà
modifikuotà krioterapijos bûdà antrosios zonos neiðneðiotø
naujagimiø retinopatijai gydyti.

Tyrimo medþiaga ir metodai. Nuo 1995 metø sausio më-
nesio iki 2003 metø gruodþio mënesio Respublikinëje Vil-
niaus universitetinëje ligoninëje 2159 neiðneðioti naujagimiai
buvo tirti dël retinopatijos. Slenkstinë neiðneðiotø naujagi-
miø retinopatija diagnozuota 320 (14,8%) vaikø. Pirmosios
zonos retinopatija stebëta 182 akyse, o antrosios zonos –
445 akyse. Visiems kûdikiams, sirgusiems antrosios zonos
retinopatija, buvo atlikta krioterapija. Ðio straipsnio autorës
paèios atrinko kûdikius, gydë ir stebëjo juos po operacijos.

Rezultatai. Tradicine krioterapija gydytos 55 akys pir-
maisiais darbo metais, o 1996–2003 metais modifikuota
krioterapija buvo atlikta 390 akiø. Autoriø pasiûlytos krio-
terapijos esmë – atliekamos dvi krioaplikacijø eilës: viena –
keteros srityje, kita – á prieká nuo keteros, taèiau gydoma ne
visa avaskulinë tinklainë iki dantytosios linijos. Po tradicinës
krioterapijos pasveiko 52 akys (94,5%), po modifikuotos
krioterapijos – 390 akiø (100%).

Išvada. Naudojant mûsø ilgamete praktine patirtimi pa-
tvirtintà modifikuotà gydymà ðalèiu, galima visiðkai iðveng-
ti aklumo dël antrosios zonos neiðneðiotø naujagimiø reti-
nopatijos.

Raktaþodþiai: Neiðneðiotø naujagimiø retinopatija
(NNR), krioterapija, antrosios zonos liga


