
Abstract 
Introduction: Retinopathy of prematurity (ROP) continues to be a leading cause of blindness of 
children in areas of the world that provide neonatal intensive care services to premature newborns. 
According to Early Treatment for ROP (ETROP) study, in infants with high-risk pretreshold ROP, 
earlier treatment was associated with reduction in unfavorable grating visual acuity outcomes and 
a reduction in favorable structural outcomes at 9 months. Another study reported that ROP 
regression rate was not influenced significantly by the postmenstrual age (PMA) at treatment. 
Purpose: to report 3 cases of ROP along with the management and outcome of LIO despite 
different PMA at treatment. 
Case report: All of the 3 patients in this case series were consulted from Pediatric Ophthalmology 
outpatient (PO) clinic to our Vitreoretinal outpatient clinic with diagnosis of ROP. 
The first patient was born at gestational age (GA) of 32 weeks with birth weight (BW) of 1650 
gram. His PMA upon the first visit was 37 weeksand was diagnosed as stage 3 zone II ROP with 
plus disease of both eyes. He was treated with laser indirect ophthalmoscope (LIO) for both eyes 
the day after (PMA of 37 weeks) and was given supplemental LIO for both eyes within 1 week 
after the first visit due to the skipped area of the laser scar that we found along with relatively 
same condition as the prelaser condition.  
The second patient was born at GA of 32 weeks with BW of 1200 gram. Her PMA upon the first 
visit was 37 weeks and was diagnosed as stage 3 zone II ROP with plus disease of both eyes. She 
was treated with LIO for both eyes at PMA of 38 weeks.  
The last patient was born at GA of 29 weeks with BW of 1300 gram. Her PMA upon the first visit 
was 34 weeks and was diagnosed as stage 3 zone II ROP of both eyes (with plus disease of the left 
eye). She was treated with LIO for both eyes at PMA of 36 weeks. 
Upon their latest visits (1 month, 3 weeks, and 1 weeks after laser respectively), all of the three 
cases showed regression of the ROP. 
Conclusion: in this case series, all of the 3 cases showed regression of ROP despite of different 
PMA at treatment. 
 
I. Introduction 

     Retinopathy of prematurity (ROP) continues to be a leading cause of blindness 

of children in areas of the world that provide neonatal intensive care services to 

premature newborns. ROP usually does not develop within the first 2 weeks after 

birth. The median age for detection of stage 1 ROP is 34 weeks postmenstrual age 

(PMA), pre-threshold ROP appears at approximately 36 weeks PMA, and 

threshold ROP appears at approximately 37 weeks PMA. The vascularization of 

the retina is complete by 40 to 44 weeks PMA. Therefore, the interval for ROP 

detection is between 32 and 40 weeks PMA. The critical phase, during which 

ROP progresses and may have to be treated, is between 34 and 37 weeks PMA. 

Chen et al study showed that the timing of infants with ROP requiring treatment 

was 5.6–7.4 weeks chronological age and 34.1–40.2 weeks PMA. 1-4 

     According to Early Treatment for ROP (ETROP) study, in infants with high-

risk pretreshold ROP, earlier treatment was associated with reduction in 

unfavorable grating visual acuity outcomes and a reduction in favorable structural 



outcomes at 9 months. Another study reported that ROP regression rate was not 

influenced significantly by the postmenstrual age (PMA) at treatment. The 

purpose of this case report is to report 3 cases of ROP along with the management 

and outcome of LIO despite of different PMA at treatment. 2, 5-6 

 

II. Case Report 

Case 1 

     Baby J, male, with PMA of 37 weeks, was consulted from Pediatric 

Ophthalmology (PO) outpatient clinic to our Vitreoretinal outpatient unit at 5 

January 2017 with diagnosis of stage 3 zone II ROP with plus disease of both 

eyes. He was born prematurely at gestational age (GA) of 32 weeks through 

Cesarean delivery at hospital with birth weight (BW) of 1650 gram. There were 

history of oxygen supplementation for 4 days at the Neonatal Intensive Care Unit 

(NICU). There were no history of sepsis, blood transfusion, nor family history of 

prematurity or ROP. The visual acuity was blink reflex bilaterally. We found 

neovascularization of the iris (NVI) of both eyes. Vascularized retina was found at 

the zone II with ridge and neovascularization (NV) along with tortuosity of retinal 

vessels of both eyes (Figure 1). He was diagnosed with  stage 3 zone II ROP with 

plus disease of both eyes. He underwent laser indirect ophthalmoscopy (LIO) of 

both eyes on the day after (PMA of 37 weeks)). 

     Upon first control at 9 January 2017, skipped laser areas was found along with 

ridge and tortuosity of retinal vessels of both eyes. He was then diagnosed with 

stage 2 zone II ROP with plus disease of both eyes and was planned to undergo 

supplemental LIO of both eyes. The supplemental LIO was done two days later 

(11 January 2017) due to financial problem. Upon routine check up examination 

for 1 week and 2 weeks consecutively, the posterior segment examination showed 

no vessels tortuosity with vascularized retina found at zone II bilaterally. He was 

diagnosed with regressed ROP zone II of both eyes and has been scheduled for 

next follow-up 2 weeks later. 

 



 

 

 
Figure 1. Top: case 1; middle: case 2; bottom: case 3 

                                                Source: Vitreoretinal Unit Cicendo National Eye Hospital 
 
Case 2 

     Baby A, female, with PMA of 37 weeks, was consulted from PO outpatient 

clinic to our Vitreoretinal outpatient clinic at 9 January 2017 with diagnosis of 

stage 3 zone II ROP of both eyes. She was born prematurely at GA of 32 weeks 



through spontaneous vaginal delivery at hospital with BW of 1200 gram. There 

were history of oxygen supplementation NICU and family history of prematurity. 

She was born as twins (first twin). There were no history of sepsis nor blood 

transfusion. The visual acuity was blink reflex bilaterally. Anterior segment 

examination of both eyes was within normal limit. On posterior segment 

examination of both eyes, we found retinal vascularization at zone II along with 

ridge, preretinal hemorrhage, and tortuosity of retinal vessels. The ridge on the 

right eye (RE) and left eye (LE) extent 180° and 270° respectively (Figure 1). She 

was diagnosed with stage 3 zone II ROP with plus disease of both eyes. She 

underwent LIO of both eyes 4 days later (PMA of 38 weeks) due to respiratory 

and feeding problem that she had to be hospitalized in the NICU for longer period 

of time. 

     Upon first control at 16 January 2017, we found adequate laser scar along with 

ridge and fibrovascular proliferation with no retinal vessel tortuosity of both eyes. 

She was diagnosed with stage 3 zone II ROP of both eyes and has been scheduled 

for next follow-up examination 1 week later. On the next visit, she was diagnosed 

with zone III regressed ROP of both eyes and had to do follow-up visit 2 weeks 

later. 

Case 3 

     Baby S, female, with PMA of 34 weeks, was consulted from PO outpatient 

clinic to our Vitreoretinal outpatient clinic at 5 January 2017 with diagnosis of 

stage 3 zone II ROP of the RE and stage 3 zone II ROP with plus disease of the 

LE. She was born prematurely at GA of 29 weeks through Cesarean delivery at 

hospital with BW of 1300 gram. There were history of oxygen supplementation 

NICU. There were no history of sepsis, blood transfusion, nor family history of 

prematurity or ROP. The visual acuity was blink reflex bilaterally. Anterior 

segment examination of both eyes was within normal limit. On posterior segment 

examination of both eyes, we found retinal vascularization at zone II along with 

ridge and NV. The retinal vessel tortuosity was minimally found on the RE and 

meet the criteria for plus disease on the LE (Figure 1). She was diagnosed with 

stage 3 zone II ROP of both eyes with additional plus disease on the LE. She was 



planned to undergo LIO of both eyes immediately but the LIO itself done 13 days 

later (PMA of 36 weeks)) due to financial problem. 

     Upon first control at 23 January 2017, we found adequate laser scar along with 

ridge and fibrovascular proliferation with no retinal vessel tortuosity on the RE 

and minimal tortuosity on the LE. Zone III has been vascularized. She was 

diagnosed with zone III regressed ROP of both eyes and has been scheduled for 

next follow-up examination 1 week later.  

 

III. Discussion 

     The international classification of ROP divided the retina into three 

anteroposterior zones and describes the extent of disease by the 30° meridians 

(clock-hours) involved. Retinal changes are divided into stages of severity, based 

on descriptive and photographic standards (Table 1, Figure 2-4). Plus disease is 

characterized by the presence of retinal vascular dilation and tortuosity in the 

posterior pole. Plus disease is indicative of an actively progressing phase of the 

disease. 5, 7  

 
Table 1. Acute ROP (International Committee on Classification of Acute ROP) 

Location  
Zone 1: posterior retina within a 60° circle centered on the optic nerve 
Zone II: from the posterior circle (zone 1) to the nasal ora serrata anteriorly  
Zone Ill: remaining temporal peripheral retina  
Extent: number of clock-hours involved  
Severity  
Stage 1: presence of a demarcation line between vascularized and nonvascularized retina  
Stage 2: presence of a demarcation line that has height, width, and volume (ridge). Small, isolated  
tufts of neovascular tissue lying on the surface of the retina, commonly called "popcorn," may  
be present.  
Stage 3: a ridge with extraretinal fibrovascular proliferation (may be mild, moderate, or severe, as  
judged by the amount of proliferative tissue present) 
Stage 4: partial retinal detachment  
A. extrafoveal  
B. retinal detachment including fovea  
Stage 5: total retinal detachment with funnel configuration (Anterior Posterior)  
Open-Open; Narrow-Narrow; Open-Narrow; Narrow-Open  
Plus disease: vascular dilatation (venous) and tortuosity (arteriolar) of posterior retinal vessels in 
at least 2 quadrants of the eye; iris vascular dilatation and vitreous haze may be present  
 
Source: AAO5 

 



 
Figure 2. Schematic diagram of a right eye, showing zones of the retina and clock- 

                   hours used to describe the location and extent of ROP. 
                     Source: Lee TC, Chiang MF 7 

 

 

 
Figure 3. Diagrams modified from color photographs of the international classification of  
               ROP. (A) The demarcation line of stage 1. (B) The characteristic ridge of stage  
              2 is noted. (C) Extraretinal fibrovascular proliferative tissue of “mild” stage 3.  
               (D) “Moderate” proliferation of extraretinal fibrovascular tissue from the ridge  

                in more advanced stage 3. 
                Source: Lee TC, Chiang MF 7 

 



 

Figure 4. Plus disease examples. (A) Fundus photograph of minimum dilation and   
                     tortuosity of retinal vessels considered as plus disease in National Institutes  

                  of Health studies of ROP. (B) Fundus appearance of an extremely severe 
                       degree of posterior pole plus disease. 
                       Source: Lee TC, Chiang MF 7 

 
     In 2003, the results of the multicenter ETROP randomized trial conducted in 

26 centers in the US were reported and led to new treatment criteria. In this study, 

an algorithm was developed using results from the CRYO-ROP natural history 

study to define a group of eyes with ‘high-risk’ prethreshold ROP defined as eyes 

having prethreshold ROP with a 15% or higher risk of progressing to an 

unfavorable outcome at three months. The ETROP investigators developed a 

clinical algorithm that takes into account only the ROP status of the eye to 

determine whether early treatment is indicated. 2, 6 

     Two categories of moderate and severe ROP are defined; (1) type 1 ROP is 

defined as zone 1, any stage with plus disease; zone 1, stage 3 without plus 

disease; and zone 2, stage 2 or 3 with plus disease. Treatment is recommended 

within 48 h for eyes with type 1 ROP if the child can tolerate the procedure. Note 

that type 1 ROP includes eyes with the CRYO-ROP-defined threshold ROP. (2) 

type 2 ROP defined as zone 1, stage 1 or 2 with no plus disease or zone 2, stage 3 

with no plus disease. These eyes need to be followed more closely than ROP of 

lesser severity and, in the ETROP study, were followed in 2–5 days. 1, 5-7  

     The indication for LIO for the first, second, and the LE of the third patient is 

appropriate as the diagnosis was stage 3 zone II ROP with plus disease which is 

classified as type 1 ROP (high-risk pretreshold ROP). According to ETROP  

study, in infants with high-risk pretreshold ROP, earlier treatment was associated 

with reduction in unfavorable grating visual acuity outcomes and a reduction in 



favorable structural outcomes at 9 months. Prompt treatment is indicated for eyes 

with type 1 ROP and continued serial observations without treatment are 

recommended for eyes with type 2 ROP. 2, 5-6 

     The importance of the results of the ETROP study cannot be overestimated. 

Since treatment is now recommended with less severe ROP, more eyes will reach 

disease severity sufficient to require treatment – estimated to be ~9% of eyes in 

babies less than 1251 g compared to ~6% of the babies in the CRYO-ROP study.  

The authors of the ETROP study pointed out that the prethreshold treatment 

algorithm did not take into account all other known risk factors for progression, 

such as systemic disease, and that, therefore, clinical judgment is still required for 

optimal management. Based on these consideration, LIO was applied for the RE 

of the third patient although it was not classified as type 1 ROP. 2, 5 

     Another consideration is the wide variability in the classification of plus 

disease by ROP experts, which occurs because experts have different cut points 

for the amounts of vascular abnormality required for presence of plus and preplus 

disease. The diagnosis of plus disease has not been added to the right eye of the 

third patient in this case report. But, maybe due to the wide variability in the 

classification of plus disease that LIO had been finally applied to this patient. 8-9 

     Upon first control on postoperation day 3, skipped laser areas was found along 

with ridge and tortuosity of retinal vessels of both eyes on the first patient. He was 

then diagnosed with stage 2 zone II ROP with plus disease of both eyes and was 

planned to undergo supplemental LIO of both eyes. There is no signs of 

involution as it was still classified as type 1 ROP. 

     Laser is usually performed during a single session in the event there is a 

postlaser hyphema or vitreous hemorrhage that would prevent subsequent 

treatment. However, circumstances such as reduced visibility or patient distress 

may necessitate more than one treatment session. Skip areas in laser treatment are 

to be avoided as even small skip areas can lead to treatment failure and 

progression to retinal detachment. Fundus photography after laser may aid in 

identifying and treating skip areas. Skipped areas near the ROP ridge require 

supplementary laser treatment, in the absence of involution, as in the first patient. 



7, 10-11 

     In the first patient, the patient was diagnosed as stage 3 zone II ROP with plus 

disease of both eyes at PMA of 37 weeks and underwent LIO of both eyes 

immediately within 24 hours after the diagnosis. The LIO was delayed for 4 days 

on the second patient due to respiratory and feeding problem so that she was not 

able to be transferred from the NICU of other hospital to our hospital. The LIO 

itself was done at PMA of 38 weeks. Similar problem occurred on the third 

patient as the LIO was delayed for 13 days due to financial problem so that the 

LIO was finally done at PMA of 36 weeks. 

     ROP usually does not develop within the first 2 weeks after birth. The median 

age for detection of stage 1 ROP is 34 weeks PMA, pre-threshold ROP appears at 

approximately 36 weeks PMA, and threshold ROP appears at approximately 37 

weeks PMA. The vascularization of the retina is complete by 40 to 44 weeks 

PMA. Therefore, the interval for ROP detection is between 32 and 40 weeks 

PMA. The critical phase, during which ROP progresses and may have to be 

treated, is between 34 and 37 weeks PMA. 1-2  

     According to ETROP study, in infants with high-risk pretreshold ROP, earlier 

treatment was associated with reduction in unfavorable grating visual acuity 

outcomes and a reduction in favorable structural outcomes at 9 months. Another 

study reported that ROP regression rate was not influenced significantly by the 

postmenstrual age (PMA) at treatment as in the three patients in this case series. 

Malathi et al study reported that 82.35% babies treated with laser recovered 

whereas 17.64% progressed.  Nicoara et al study sowed that ROP regressed after 

the laser photocoagulation in 88.12% eyes. Despite the advances of treatment, 

progression to retinal detachment occurred in 12% of eyes in the ETROP study 

with adequate peripheral ablation. This may be related with either the individual 

skills of the surgeon who applies laser treatment, or vitreal VEGF levels which 

cannot be reduced by retinal laser photocoagulation. 2, 5, 12-13 

 

 



IV. Conclusion 

     Retinopathy of prematurity (ROP) continues to be a leading cause of blindness 

of children in areas of the world that provide neonatal intensive care services to 

premature newborns. Prompt treatment is indicated for eyes with type 1 ROP and 

continued serial observations without treatment are recommended for eyes with 

type 2 ROP. The authors of the ETROP study pointed out that the prethreshold 

treatment algorithm did not take into account all other known risk factors for 

progression, such as systemic disease, and that, therefore, clinical judgment is still 

required for optimal management. 1-2, 5 

     ROP usually does not develop within the first 2 weeks after birth. The median 

age for detection of stage 1 ROP is 34 weeks PMA, pre-threshold ROP appears at 

approximately 36 weeks PMA, and threshold ROP appears at approximately 37 

weeks PMA. The vascularization of the retina is complete by 40 to 44 weeks 

PMA. Therefore, the interval for ROP detection is between 32 and 40 weeks 

PMA. The critical phase, during which ROP progresses and may have to be 

treated, is between 34 and 37 weeks PMA. 1-2  

     According to ETROP study, in infants with high-risk pretreshold ROP, earlier 

treatment was associated with reduction in unfavorable grating visual acuity 

outcomes and a reduction in favorable structural outcomes at 9 months. Another 

study reported that ROP regression rate was not influenced significantly by the 

postmenstrual age (PMA) at treatment as in the three patients in this case series. 
2,5 
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