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SUMMARY

In a retrospective study in preterms treated with ei-
ther cryotherapy (n=16, 2000-2001) or laser pho-
tocoagulation (n=19, 2002-2005) for threshold re-
tinopathy, a significant decrease in duration of post-
operative ventilation, in postoperative administra-
tion of analgesics and in time until regain of full en-
teral feeding was documented in infants who re-
ceived laser photocoagulation. We therefore conclude
that − compared to cryotherapy − laser treatment for
threshold retinopathy is associatedwith a faster clini-
cal postoperative recovery.

RÉSUMÉ

Une étude rétrospective chez des prématurés trai-
tés au laser pour rétinopathie-seuil (n=19, 2002-
2005) comparés à ceux traités par cryothérapie
(n=16, 2000-2001) a montré que le traitement au
laser est associé à une diminution significative de la

durée de ventilation, de la durée d’administration des
analgésiques ainsi qu’à une reprise entérale plus ra-
pide après l’intervention. Ces données suggèrent que
le traitement au laser est associé avec un rétablis-
sement postopératoire plus rapide.
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INTRODUCTION

Retinal surgery, either cryotherapy or laser pho-
tocoagulation has proven to be effective to pre-
vent posterior pole dragging and retinal detach-
ment when threshold ROP is observed. Oph-
thalmologic advantages in favour of laser treat-
ment are that the posterior zone of the retina
can be reached easier, tissue damage is less
pronounced and several authors documented
less severe refractive errors following laser treat-
ment although this might at least partially
be explained by secular trends in disease se-
verity 5,8,11. In contrast to the numerous re-
ports on visual outcome, there are no reports
on the effect of the surgical technique on clini-
cal recovery after surgery in this population.
Sinceareducedpostoperativeinflammatoryres-
ponse after laser photocoagulation compared
to cryotherapy was recently described, we
evaluated whether the use of laser photoco-
agulation was associated with a faster clinical
recovery 6.

METHODS

Perinatal data of infants admitted in the neo-
natal intensive care unit of the University Hos-
pital, Gasthuisberg since 1/1/96 are available
in a prospectively collected database. This da-
tabase was used to collect nursing, medical and
anaesthetic files of infants who underwent reti-
nal surgery for threshold retinopathy from 2000
to 2005. Laser photocoagulation for threshold
ROP was introduced in the unit in 2001 and
became the preferred treatment modality based
on the above mentioned reports on improved
visual outcome 5,8,11.
We therefore were able to compare character-
istics of two cohorts of infants who received ei-
ther cryotherapy (2000-2001) or laser photo-
coagulation (2001-2005). Clinical character-
istics (gestational age at birth, weight at birth,
postnatal age and weight at surgery) and data
on postoperative management, i.e. duration of
postoperative ventilation and time until full en-
teral feeding were retrospectively collected.
All infants underwent general anaesthesia dur-
ing retinal surgery as reported earlier 3. Gene-
ral anaesthesia was provided on the neonatal
ward by a certified anaesthesiologist. Anaes-
thesia was induced using 3 to 5 µgr/kg fenta-

nyl and 3 mg/kg propofol. Muscle relaxation
was achieved using pancuroniumbromide
(0.2 mg/kg). Following induction of anaesthe-
sia, ventilation was maintained by mask
ventilation. If not yet ventilated for medical rea-
sons, endotracheal intubation was performed
and ventilation was instituted. Anaesthesia was
maintained using intravenous propofol or fenta-
nyl 3.
Following surgery, a pre-emptive analgesia
approach was used, based on intermittent ad-
ministration of propacetamol and continuous
administration of tramadol hydrochloride
(5 mg/kg/day) or fentanyl (1-3 µgr/kg/hour).
Systematic evaluation of pain using a validat-
ed pain measurement instrument (Leuven Neo-
natal Pain Scale, LNPS) and a standard anal-
gesia protocol were used to further adapt or dis-
continue intravenously administered analge-
sics 3,9.
Before surgery, atropin 0.5 % and phenylefrine
5 % eye drops were administered twice to at-
tain full pupillary dilatation during surgery. Af-
ter surgery, atropin eye drops were continued
for a few days and in addition, dexamethasone
(Maxitrolt, Alcon-Couvreur Puurs, Belgium) eye
drops were administered. Local application was
further individualised based on repeated exam-
ination of the fundus in the first days and weeks
after surgery.
Results were reported by median and range.
The Mann-Whitney U test was used to com-
pare clinical characteristics in infants who ei-
ther received cryotherapy or laser photoco-
agulation.
A p-value level < 0.05 was considered signi-
ficant.

RESULTS

During the period (2000-2005) studied, reti-
nal surgery was performed in 35 infants. Six-
teen infants were treated with cryotherapy
(2000-2001) and 19 received laser photoco-
agulation (2001-2005). Clinical characteris-
tics and data on postoperative management are
presented in table 1. There were no significant
differences in birth weight, gestational age at
birth, weight or postnatal age at surgery. Elev-
en infants were still on respiratory support for
medical indications before initiation of anaes-
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thesia of whom 9 were on nasal CPAP and 2
were ventilated. Duration of postoperative ven-
tilation was therefore calculated in 33 infants.
A significant decrease in duration of postoper-
ative ventilation (hours, p<0.05), in postoper-
ative administration of intravenous analgesics
(hours, p<0.05) and in time until regain of full
enteral feeding (hours, p<0.05) were docu-
mented in infants who received laser photoco-
agulation compared to cryo-treated infants (ta-
ble 1).

DISCUSSION

There are several reports on ophthalmologic ad-
vantages of laser treatment compared to cryo-
therapy for threshold ROP, but reports on an-
aesthetic and analgesic management during
and following retinal surgery are limited 5,8,11.
There is still debate on the optimal anaesthe-
tic strategy during retinal surgery for threshold
ROP 9. In contrast to adults in whom a loco-
regional approach is feasible, the perceived
need for sedation and specific anatomic find-
ings in neonates limit such an approach 10.
Retinal surgery is associated with a relevant
pain response. This was illustrated in adults
who underwent laser photocoagulation to treat
diabetic retinopathy while we already reported
on the increase in duration of administration of
analgesics following cryotherapy when system-
atic evaluation and treatment of pain were in-
troduced as standard of care 2,4.
Using the same structured approach, a de-
crease in duration of administration of analge-

sics with an associated reduction in duration
of postoperative ventilation and a faster regain
of full enteral feeding were observed in infants
who received laser photocoagulation compared
to cryo-treated infants. Although based on re-
trospective analysis, we believe that the re-
duced need for intravenous analgesics reflects
a reduced postoperative pain response due to
a less prominent tissue damage after laser pho-
tocoagulation.
We are aware that this study lacks the strength
of a prospective design. More precise data on
duration of anaesthesia and duration of sur-
gery were not available and therefore, we can
not discriminate between a potential shorter
surgical time with an associated reduced du-
ration of anaesthesia or a reduced postopera-
tive inflammatory response. Finally, postoper-
ative decisions on ventilation and on nutrition
were made by the attending neonatologist not
blinded for the type of surgical intervention.
Taking the above mentioned restrictions into ac-
count, a strong argument in favour of reduced
tissue damage is the recent observation on the
lack of increase in C reactive protein following
laser photocoagulation 1,6.
In conclusion, besides long term visual out-
come data following retinal surgery, there is also
a clinical need to document the optimal surgi-
cal and anaesthetic approach. The potential in-
crease in the number of interventions in line
with the early treatment study makes a critical
evaluation of this approach only more ur-
gent 7. The present findings do suggest that if
short term non-ophthalmologic outcome crite-

Table 1: Clinical characteristics and data on postoperative management in infants who either received cryotherapy or
laser photocoagulation.
Data are reported by median and range.

Cryotherapy Laser photocoagulation p-value
Number of infants 16 19
Gestational age at birth (weeks) 25.8 (24-28) 26 (23-29) NS
Weight at birth (gram) 729 (400-1065) 689 (485-1330) NS
Postnatal age at surgery (days) 60 (48-79) 63 (47-90) NS
Weight at surgery (gram) 1595 (1020-2700) 1488 (995-2500) NS
on respiratory support 6/16 5/19 NS

of whom on ventilatory support 1/16 1/19 NS
Duration postoperative ventilation (hours) 45 (24-72) 20 (6-108) p < 0.05
Postoperative ventilation < 24 hours 3/16 12/19 p < 0.05
Duration administration continuous opioids (hours) 71 (28-112) 43 (15-120) p < 0.05
Duration regain full enteral nutrition (hours) 144 (68-580) 75 (42-140) p < 0.05
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ria are considered, laser photocoagulation is su-
perior to cryo-treatment.
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