
 1 

NEW DIAGNOSTIC AND THERAPEUTIC METHODS IN 

RETINOPATHY OF PREMATURITIY 

PHD Thesis synopsis 
 

Mónika Ecsedy MD 
 

Semmelweis University 

School of Doctoral Studies 

Academic  

Medical Sciences Programme 2/10 

 

 

 
 

 

                           

Supervisor: János Németh MD, PhD, DSC 

 

Opponents:  István Hatvani MD, PhD, DSC 

 András Papp MD, PhD 

 

Examination Board 

Chairman:  Péter Sótonyi MD, PhD, DSC 

Members:  Anna Beke MD, PhD 

         Katalin Gombos MD, PhD. 

 

 

 

Budapest 

2011. 

 



 2 

Introduction 

 
The investigation and treatment of retinal vasoproliferaive disorders especially 

retinopathy of prematurity (ROP) has been in the focus of research in the Semmelweis 

University’s Ophthlamology Department of Mária street for many years. In my dissertation I 

tried to continue these traditions. With  the use of new therapeutic instruments and operating 

technics I tried to find some new aspects, for better comprehension of the disease’s 

pathogenesis and its longterm consequences. 

I am a member of the ROP team since 2002, and from 2005 of the Retina working 

team on the Ophthalmology Department. I performed ROP screening and treatment for years 

on the Second Department of Pediatry in Semmelweis University, in Schöpf-Mérey and in St 

Rókus Hospitals in Budapest. During my work I met more and more extremely low 

birthweight children who are in a graet risk of retinopathy with very rapid progression. This 

severe form of retinopathy referred as aggressive posterior ROP in 2005, by the revised 

International Classification of ROP; commonly occurs in zone I or sometimes in posterior 

zone II, with substantial dilation and tortuosity of the vessels of the posterior pole. Another 

characteristic of aggressive posterior ROP is that it may progress to stage 5 without exhibiting 

the classical course that includes stages 1 to 3. Early intervention with photocoagulation or 

cryopexy is necessary but often fails to stop progression to retinal detachment. It was the 

reason why I chose this group of patients for my research to find new therapeutic methods: 

like lens sparing vitrectomy, performed the first time in Hungary at our Department in the 

acut phase of the disease.  

At the same time, I had the possibility for the longterm follow-up of the screened and 

treated premature babies-on the Orthoptical Unit of our Clinic-, which turned my attention 

toward the longterm consequences of the disease, and raised several questions concerning the 

background of the observed alterations. Recent international studies suggested that infants 

born at less than 32 weeks’ gestation are at high risk of retinopathy of prematurity, myopia, 

amblyopia, strabismus, and optic nerve abnormalities linked to the degree of prematurity and 

the presence of cerebral damage. These children have also been reported to have an 

increasedincidence of long-term color vision and contrast sensitivity impairments unrelated to 

major ocular disease or cerebral damage. It is also not uncommon for adolescents with a 

history of mild ROP to have mild deficits in letter acuity that cannot be corrected by careful 

refraction, even in the absence of clinical ROP in the macula and the absence of early high 

refractive errors. But until now we don’t know a lot about the background of this 

phenomenon. 
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AIMS  

 

The aims of my research were: 

1. We wanted to present our results of early vitrectomy performed in stage 4 on eyes with 

aggressive posterior ROP.  

 

 What are the ideal timing and the indications of this new therapeutical possibility in this 

problematic increasing group of very low birth weight children? 

 

2. To evaluate the late consequences of ROP in early adolescence, in patients with preterm 

birth, whithout any biomicroscopical signs of ROP residua on the fundus. For finding the 

cause of letter acuity deficits described before in the litterature, and the background of 

previously suggested  blue-yellow color vision deficits  

 

a. Is there any detectable morphological alteration in the macula lutea  

b. Is there any cone function deficit especially a selective alteration in the functioning of the 

blue-cone system  

 

in preterm born children compared to age matched full term born controls?  

 

 

 

 

. 
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SUBJECTS AND METHODS  

 

 Patients 

Premature birth occurs in 8.7 percent of all pregnancies in Hungary, which means 8-8.5 

thousands preterm babies per year. Extremely low birth weight children (under 1500g) are 1.5 

% between the premature population, and they are responsible for 40-45% of preterm 

mortality. We have 22 neonatal intensive care units in the country and 7 of them are in 

Budapest.  Our Clinic is a ROP treatment centre of the country, our patients were referred for 

treatment or screening (in the period of our study), from 8 regional centres and from 4 

neonatal intensive care units of Budapest, when in the local hospital their treatment or 

screening was problematic. We screened 380-400 preterm babies and treated 20-25 children 

with ROP per year.  (EM: ROP screening and laser treatment between 2001-2005 on the II. 

Department of Pediatry of Semmelweis University and in St Rókus and Schöpf-Mérey 

Hospitals in Budapest)Usually we saw 5-8 children with AP-ROP every year, and at the 

period of the study our Clinic was the only one centre performing early vitrectomy for ROP. 

  

1. Retrospective study of lens-sparing vitrectomy  

Three-port pars plicata vitrectomy was performed by one surgeon after obtaining 

parental informed consent. During the surgical procedure we applied 25 G system of Bausch 

and Lomb Millennium phaco- and vitreous operating machine. Transconjunctival 

sclerotomies were made 0,5-1,0 mm posterior to the limbus through the pars plicata, away 

from dense retrolenticular membranes. The binocular Indirect Ophthalmic Microscope 

(BIOM) attached to the operating room microscope provided wide-angle viewing. In initial 

approach we always tried to preserve the lens. At first core vitrectomy was performed. After 

that, the beginning of posterior vitreous detachment was achieved by 250-300 Hgmm suction 

using vitreous cutter. Than we cut a little window on the posterior hyaloids, where we could 

catch it, and than we continued the gentle peeling with lower suction (150-200 Hgmm).  

Proliferative tissue was removed together with the posterior hyaloid membrane. At the end of 

vitrectomy laser skip areas were coagulated by endolaser. At the end of surgery fluid-air 

exchange was performed. No specific positioning was employed postoperatively. 

Outcome: The outcome was defined favourable when we found completely reattached 

retina one year after surgery, and the infant showed fixation behaviour. 
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1. The retrospective clinical study was a consecutive case series of 9 eyes of 7 patients 

with aggressive posterior ROP (flat neovascularisation), during a 4-year period (2004-2008), 

that underwent lens sparing vitrectomy. We investigated all cases that underwent lens sparing 

vitrectomy before stage 5 for aggressive posterior ROP in our Clinic, in these 4 years. 

 

 

 

2.a-b  Our  prospective case–control studies included formerly preterm children 7 to 

14 years of age
 
who had received treatment and follow-up at our department.

 
Their data were 

then compared to those collected from healthy, age –matched children born at full term.
 
Both 

eyes of each control and each formerly preterm subject were examined. When both eyes of a 

subject were eligible for the study,
 
one eye was randomly selected for statistical analysis.An 

eye was eligible for this study if it had a normal-appearing posterior pole and its best 

corrected visual acuity was 1.0 (decimal scale). Patients
 
were excluded from the study if they 

had nystagmus, or a history of cerebral
 
damage. Eyes with residua of ROP (i.e., macular 

dragging, macular fold,
 
partial retinal detachment involving the macula, or total retinal

 

detachment), amblyopia, or myopia higher than –3.5
 
D spherical equivalent were also 

excluded. Patients were divided into three groups following the stage of ROP found during 

the acute phase. 

The studies were approved by the local human research ethics committee
 
(TUKEB 

101/2006; Semmelweis University, Budapest, Hungary) and
 

are in accord with the 

Declaration of Helsinki. Written informed
 
consent was obtained from all participants’ parents 

or
 
guardians.

 
Parents or guardians stayed with their children throughout the procedure.  

  

 

 

Subjects with a history of preterm birth (2a-b) 

Patients were divided into three groups following the stage of ROP found during the acute 

phase: 

Group I: Laser-Treated Patients. Both eyes of the patients underwent argon blue-green or 810-

nm
 
diode laser treatment for stage-3 threshold ROP. Laser coagulation

 
was performed by 

using indirect binocular ophthalmoscopy. (OCT sudy.10 eyes of 10 patients, color vision tests 

and ERG: 7 eyes of 7 patients)  
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Group II: Patients with spontaneously regressed ROP. Higher stages than stage 1 or 2 ROP 

were not documented in the
 
acute phase within a few months of birth. . (OCT sudy.10 eyes of 

10 patients, color vision tests and ERG: 8 eyes of 8 patients)  

 Group III: Patients without ROP. No ROP was documented during the neonatal period. (OCT 

sudy.10 eyes of 10 patients, color vision tests and ERG: 10 eyes of 10 patients)  

 

Term born control subjects (2a-b) 

Group IV: All control subjects were born at full term, 7 to 14 years of age, generally healthy, 

with no ocular disease. (20 eyes).(OCT study 10 eyes, ERG study 8 eyes) 

 

METHODS 

Lens-sparing vitrectomy ( for 1. Retrospective study) 

 Three-port pars plicata vitrectomy was performed by one surgeon after obtaining 

parental informed consent. During the surgical procedure we applied 25 G system Alcon 

Accurus phaco- and vitreous operating machine. Transconjunctival sclerotomies were made 

0,5-1,0 mm posterior to the limbus through the pars plicata. The binocular Indirect 

Ophthalmic Microscope (BIOM) attached to the operating room microscope provided wide-

angle viewing. In initial approach we always tried to preserve the lens. At first core 

vitrectomy was performed. After that, the beginning of posterior vitreous detachment was 

achieved by 250-300 Hgmm suction using vitreous cutter. Than we cut a little window on the 

posterior hyaloids, where we could catch it, and than we continued the gentle peeling with 

lower suction (150-200 Hgmm).  Proliferative tissue was removed together with the posterior 

hyaloid membrane. At the end of vitrectomy laser skip areas were coagulated by endolaser. 

No specific positioning was employed postoperatively. 

 

Ophthalmic assessment (for prospective 2a-b study) 

 included the following steps in order. Best corrected visual acuity was measured with Snellen 

chart adjusted at 5m. The Lang test was used to screen amblyopia. Refraction and keratometry 

readings were obtained after cycloplegia (3*Tropicamid 1%) with a calibrated 

autokeratorefractometer (model Accuref-K 9001; Shin Nippon, Tokyo, Japan). Slit lamp 

biomicroscopy and ophthalmoscopy were performed. Digital fundus photographs of the 

macula and the periphery in nine gaze positions were taken of each eye. 

The axial length of the eye was measured by contact 10-MHz A-mode ultrasound (Ultrascan 

Imaging System; Alcon Laboratories, Fort Worth, TX). The scan was taken on to the center of 

the cornea perpendicularly, and the patients were asked to fixate the internal target. The 
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automatic biometry program calculated the mean of eight measurements. The results were 

considered valid when the SEM was under 0.05. 

 

 Optical coherence tomography (2 a prospective study) 

 The OCT measurements (StratusOCT3; Carl Zeiss Meditec, Dublin, CA) were 

performed in a dim room after pupil dilatation with tropicamide (50 mg/10 mL) drops. The 

pupils were dilated to at least 5 mm diameter before the measurements. The OCT examination 

was analyzed (version 4.1 software; Carl Zeiss Meditec). Macular measurements were 

performed with the Early Treatment of Diabetic Retinopathy Study (ETDRS) macular 

mapping protocol, which consists of six individual line scans regularly arranged in a radial 

pattern with a default scan length of 6 mm. Each line scan was composed of 128 individual A-

scans, so that a 6-mm diameter macular area was sampled at 768 separate points. An internal-

fixation target was used in all scans, with the location of each scan on the retina monitored 

using an infraredsensitive video camera. Scans were performed using default axial length 

(24.46 mm) and refractive error (OD) for consistency with usual clinical practice. The patients 

were asked to fixate an internal target and the operator centered the macular scans on the 

foveal pit. The scans were accepted if free of artifacts (boundary errors and decentration), and 

complete cross-sectional images were seen for all individual line scans. Retinal thickness was 

automatically determined by the instrument software as the distance between the internal 

limiting membrane and retinal pigment epithelium. Measurements were provided for three 

concentric regions. The central disc (foveal region) was a region with a radius of 0.5 mm, and 

the inner and the outer rings had outer radii of 1.5 and 3 mm, respectively, and were divided 

into four quadrants. Average retinal thickness was provided for each of the nine regions, and 

total macular volume (TMV) was calculated by the software automatically from these data. 

Foveal thickness (FT) was measured by the software at the cutting point of the six individual 

line scans. The average retinal thicknesses of the four inner and the four outer segments were 

also calculated. 

 

Color vision tests: (2b prospective study) 

Color vision was assessed using the Fansworth D15, and the Lanthony desaturated 

D15 tests (LUNEAU Ophthalmologie). Each eligible eye was tested and the child was asked 

to place the 15 colored caps in order. The Lanthony Desaturated test was performed always 

twice to check for repeatability. The color vision tests were performed under daylight 

conditions obtained by a D65 (illuminant D) light source at 270 lux. The results were 

evaluated with a WEB-based scoring software (http.//www.torok.info/colorvision/d15.htm) 
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for the Farnsworth-Munsell 100-Hue, Roth 28-Hue, Farnsworth D-15, and the Lanthony D-15 

desaturated color tests. This scoring software compares results to age matched normative data. 

 

ERG measurements: (2b prospective study) 

Cone function was objectively tested on both eyes after pupil dilation (mentioned 

above), using full-field electroretinography under photopic conditions (RETIport System, 

Roland Consult GmbH, Wiesbaden, Germany). DTL electrodes were placed on the cornea 

after oxybuprocain 0.4%/proparacaine 0.5% instillation. A ground electrode was placed on 

the skin near the temporal orbital rim. Both single flashes and 30 Hz flicker were presented 

for both the “standard” ERG (white light) and for the “S-cone” ERG (blue light on amber 

background). To get more cone specific responses, at first 30Hz flicker was applied followed 

by 3 single flashes. We followed procedures proposed by the International Society for 

Clinical Electrophysiology of Vision (ISCEV) [18]. The interstimulus interval was 5 sec for 

flash. The strength of white flash and flicker was 3 cd*s/m
2
 (on 25 cd/m

2
 background). The S-

cone ERGs were performed with similar values to the proposed ISCEV extended protocol to 

assess S-cone responses. The background illumination was amber (585 nm) at 85 cd/m2, to 

bleach the M- and L-cones. The stimuli were 6 cd*s/m2 blue (430 nm) flashes, reacting on S-

cones only (Ref: http://www.iscev-wiki.org/twiki/bin/view/Main/SCone) All stimulus 

conditions (white flicker, white flash, blue flicker, blue flash) were produced by LEDs and 

were presented three times each, with flicker presented first. White stimuli were always 

presented before blue stimuli. Signals were bandpass filtered (low cut: 1Hz, high cut: 300 Hz) 

and amplified (gain: 100,000) with artefact rejection at 95%. The amplitudes and implicit 

times were compared in the 4 groups. 
 

 

 

 

Statistical Analysis (2a/b prospective studies) 

Statistical analysis was performed with commercial software (GraphPad Prism 3.0 and 

SPSS ver. 15.0 for Windows; Chicago, IL). p 0.05 was
 
considered statistically significant, 

with a 95% CI. The Shapiro-Wilks W test showed that the data were not normally distributed; 

therefore nonparametric tests
 
were applied, and data were expressed as medians with the 

corresponding interquartile range (IQR).  The Kruskal-Wallis test was used to evaluate 

differences among the four groups. For parameters showing significant difference between the 

groups Dunns Post Test was used, to compare each group to others   
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General estimating equations (GEE)
 
were calculated for all selected eye and eligible 

fellow eyes, to investigate
 
whether prematurity or ROP was responsible for effects in the 

preterm group. The working correlation
 
matrix was independent. A logit link function was 

applied. The
 
patients’ identity number was used to determine the subject.

 
The patients’ eyes 

were compared to determine the within
 
subject effect. The following

 
factors were analyzed: 

stages of ROP ( ROP stages 1 to 3;  
  
no ROP), birth weight 1250 g (and gestational age at 

birth ≤30 weeks as covariate) as indices of prematurity.. 
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RESULTS 

 

Lens-sparing vitrectomy in aggressive posterior ROP 

Perinatal history: All of the patients were seriously ill in the perinatal period. All of 

them suffered from sepsis which is a well known risk factor of ROP progression (4,5) and 3 

of them had anaemia or bronchopulmonal dysplasia. 

Indication and timing of laser ablation: In one eye laser treatment was impossible 

because of vitreous haemorrhage observed on the 36th postmenstrual week. In 5 eyes 

retinopathy occurred in zone I with 3-7 hrs of flat neovascularisation with (2eyes) or without 

plus disease (3 eyes), and 3 eyes of posterior Zone II with any extent of flat 

neovascularisation with plus disease. Laser ablation was performed at 35 to 40 weeks (mean 

37.5 weeks) postmenstrual age.    

Indications and timing of vitrectomy: One eye was in advanced stage 3, 6 in stage 4A, 

and two in stage 4B. We decided to perform primary vitrectomy in one eye because of 

vitreous haemorrhage, after examining the companion eye, wherein aggressive posterior ROP 

with 12 clock hours of proliferation and plus disease in all 4 sectors were appreciated. We 

anticipated that the eye was likely to have aggressive posterior ROP with a high risk of retinal 

detachment. In 8 eyes plus disease recurred -after initial narrowing - in all the 4 sectors, 1 to 6 

weeks (mean 2.25 weeks) after laser coagulation. In these eyes severe vitreous organisation (2 

eyes) or partial vitreous haemorrhage (3 eyes) also appeared, with the recurrence of plus 

signs, and obscured retinal visibility above the avascular/vascular border. (figure1) At the 

same time retinal detachment began temporally, and in 2 eyes the macula was also involved.   

Vitrectomy was performed from the 37th to the 44 th (mean 40th week) postmenstrual week.  

Surgery: In 7 eyes (stage 3 or 4A, with favourable outcome) the proliferative tissue 

could be peeled together with the posterior hyaloid membrane. We used suction and the 

detachment began generally temporal to the macula.  

In two eyes (stage 4B with unfavourable outcome) the gliotic membrane firmly 

attached to the retina, it could not be removed just like the posterior hyaloid which also could 

not be peeled. In one eye (stage 4B) antero-posterior traction could be released only after the 

lens removal.  

Intra- and postoperative complications: Intraoperative complication (retinal tear) 

occurred in only one eye (stage 4B). In the early postoperative period vitreous haemorrhage 

occurred in 6 eyes due to transient hypotony, and nuclear cataract could be observed 1 year 
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after LSPPV in one eye. 2 eyes ended in microphthalmus during the follow-up. Patients’ data 

are summarized in Table 1. 

 

Table 1: Characteristics of patients, and eyes undergoing lens sparing vitrectomy for aggressive posterior ROP. 

GA=gestational age, BW=birthweight, PDA=persistent ductus arteriosus, BPD= bronchopulmonal dysplasia, 

NEC=necrotic enterocolitis, OD=right eye, OS=left eye, OU=both eyes, PMA=post menstrual age, VH=vitreous 

hemorrhage, VO=vitreous organisation, RD=retinal detachement 

 

GA 

(week) 

BW 

(g) 

Perinatal history PMA at 

laser,(week) 

Preoperativ retinal 

and vitreous features 

PMA at 

ppv 

(week) 

Posterior 

hyaloid 

peeling 

Intraope-

rative 

complications 

 

Postop 

complications 

outcome Fixation 

behavior 

23 560 

Trigemini C, PDA, 

BPD, Anaemia, NEC, 

hypothyreosis 

OD:- VH,zI, st 3 38 + - 
Cataract 1 year 

after 
favorable + 

25 820 Sepsis, BPD OS:39 zI VO,VH, st4A 
40 

 
+ - Hypotony, VH favorable + 

25 750 Sepsis, thrombopenia, 
OU:40 

pzII 

VH, st 4A 

plus disease 

OU:41 

 
++ -- 

Hypotony, VH 

OU 

favorable 

OU 
++ 

24 620 sepzis, BPD 
OU:35 

zI 

VO,st4A 

plus disease 
OU:39 ++ -- 

Hypotony, VH 

OU 

favorable 

OU 
++ 

26 750 sepsis, bigemini B 
OS:38 

Post zII 

st4A 

plus disease 
41 + - Hypotony, VH favorable + 

26 750 

Intrauterine infection, 

anaemia, 

hydrocephalus 

OS:38 

zI 
St4B 

 

44 

 

- Retinal tear microphthalmus 
Funnel 

RD 
- 

26 720 Sepsis, anaemia 
OS: 35 

zI 
St4B 

37 

 
- lensectomy microphthalmus 

Funnel 

RD 
- 
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A Comparison of Macular Structure Imaged by Optical Coherence Tomography in 

Preterm and Full-Term Children 

On the macular scans, as well as on the topographic macular thickness maps, a thicker 

foveal central region can be seen in groups I, II, and III (premature groups), compared with 

group IV (full-term control). The layer corresponding to the inner retina seems to continue 

even under the foveal depression (Fig.1). All these findings were supported by our 

measurements, showing increased retinal thickness in the central foveal region (Table 2). 

 

Table 2:The median values (interquartile range IQR and minimum-maximum) of total macular volume; 

foveal thickness; central, inner, and outer retinal thicknesses; and the results of the Kruskal-Wallis H test for 

comparison of four groups. 

 

  Group I  Group II  Group III   Group IV  P 

TMV (mm
3
) 7.12 (0.232) 

(6.47-7.55) 

6.80  (0.50) 

(6.2-7.52) 

6.88  (0.71) 

(6.22-6.99) 

7.24 (0.46) 

(7.1-7.39) 

0.095 

FT (µ) 213.0 (44.7) 

(165-284) 

203.5 (49.2) 

(176-248) 

200.0  (45) 

(160-231) 

168.0 (21.2) 

(136-191) 

0.002 

CRT (µ) 231.0 (12.0) 

(201-286) 

223.0 (33.7) 

(208-253) 

219.0 (23) 

(191-248) 

186.5 (21.9) 

(171-202) 

0.002 

IRT (µ) 273.0 (6.6) 

(210-291) 

270.0 (11.1) 

(244-295) 

264.0 (19.2) 

(249-291) 

273.0 (13.9) 

(256-295) 

0.65 

ORT (µ) 250.0 (8.37) 

(198-267) 

242.0 (13.2) 

(210-264) 

236  (4.75) 

(217-279) 

247.0 (14.5) 

(235-262) 

0.252 

 

 The total macular volume and the retinal thickness of the parafoveal region (inner and 

outer retinal thicknesses) were similar in the four groups. The mean values of foveal thickness 

and central retinal thickness from group I to group III decreased toward the values of group 

IV. The Kruskal-Wallis H test showed no significant differences between groups I, II, and III 

(foveal thickness, P _ 0.148; central retinal thickness, P _ 0.177, respectively). For foveal 

thickness and central retinal thickness, all groups were compared by Dunns post –hoc test 

(Table 3). Significant differences were found between the premature and control eyes. 
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Table 3.: Dunns post-hoc test:. Foveal thickness (FT) and central retinal thickness  (CRT) comparison of the 4 

groups to each other 

 

 

 

 

 

 

 

 

 

GEE statistical analysis indicated a highly significant effect of prematurity, 

characterized with birth weight 1250 g or less (P 0.003) and a less than significant effect of 

ROP stages  (P= 0.099). 

 On the OCT scans of eyes with residua of ROP , not only the central foveal region was 

thicker but also the inner and outer macular ring, and retinal morphology was completely 

desorganised. In these cases even the identification of the fovea was very difficult because of 

macular ectopia or weak fixation.(Macular fold, Dragged papilla)  

 FT (µ) CRT (µ) 

Group IV – III p>0.05 p>0.05 

Group  IV– II p<0.05* p<0.05* 

Group  IV – I p<0.01
** 

p<0.01** 

Group  I-II p>0.05 p>0.05 

Group  I-III p>0.05 p>0.05 

Group  II-III p>0.05 p>0.05 
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Cone funtion in children with a history of preterm birth 

No significant differences were found for any parameters between the left and right eyes of a 

patient.  

The Kruskal-Wallis test showed no significant differences  between the four groups in the 

following parameters: age, refraction, the results of the psychophysical color vision tests ,and 

the  implicit time of the ERG waves for any stimulus condition (Table 3). 

The b-wave amplitudes were smaller in the preterm groups compared to controls. Graetest 

decrease in the amplitudes was found in laser treated preterm group (Fig.1).However the 

differences were significant only for standard single flash ERG amplitude and for S-cone 

single flash ERG  amplitude. 

 

 

 

 

 

 

 

 

 

 

Figure 1: Typical ERG waves of the 4 groups (amplitudes near the median) 
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. 

 Although amplitude appears to decrease with increasing severity of retinopathy, we found no 

significant differences for any parameters between the 3 premature groups. The comparison 

with Dunns post test of the groups for parameters showing significant difference are 

summerised in Table 4.  

 

Table 4: p values of Dunns multiple comparison for b wave amplitudes of standard single flash ERG and for  b-

wave amplitudes of S-cone single flash ERG (Group I: laser treated eyes, Group II: eyes with spontaneously 

regressed ROP stages 1 or 2, Group IIIeyes without ROP, Group IV: full term control subjects) 

 

   

 

 

 

 

 

 

 

 

 

General estimating equation indicated P= 0.034 and P = 0.038 for the effect of 

prematurity (birth weight ≤1250g) on the b-wave amplitudes obtained by standard single flash 

ERG and S-cone ERG with single blue light stimuli, respectively. The analysis of effect of 

severity of retinopathy or laser treatment on the subtle cone dysfunction resulted in P values 

0.191 and 0.057 under conditions mentioned above.
 

 

 standard single flash S-cone single flash 

Group IV – III p>0.05 p>0.05 

Group IV– II p>0.05 p>0.05 

Group IV – I p<0.05 p<0.05 

Group I-II p>0.05 p>0.05 

Group I-III p>0.05 p>0.05 

Group II-III p>0.05 p>0.05 
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CONCLUSIONS –NEW FINDINGS 

 

 In our clinical investigations we demonstrated that:  

 

 Our observations suggest that early gentle lens sparing vitrectomy around the time of 

the calculated delivery (37-40 weeks gestation), just 1 or two weeks after laser ablation-

when plus disease remains or severe vitreous organisation or vitreous haemorrhage 

occur above the vascular-avascular border- can be advantageous, compared with surgery 

deferred until central retinal detachment in eyes with aggressive posterior ROP.  Like 

the development of the gliotic membrane is often very rapid in these cases. We can 

easily miss the stage, when posterior hyaloid is still peelable with the proliferative 

membrane, what seems to be the main step predicting the success of surgery. 

We were the first to describe: 

 that macular structure is slightly different in preadolescents who were formerly 

preterm, compared with children who had been born at full term. The central retinal 

region is larger, and the foveal depression is decreased, due to the continuity of the 

inner retinal layers observed under the foveal pit. Data from OCT images indicate that 

the mechanism of these changes may be impairment of the normal centrifugal 

movement of foveal cone nuclei and inner retinal cells during development.  

Our study was the first to investigate selective blue-cone function in vivo in children with 

a history of preterm birth: 

 A subtle dysfunction of the cone pathways is detectable with photopic Ganzfeld ERG 

in the preterm subjects and it could be mainly related to the degree of prematurity. The 

dysfunction represented on the photopic b-waves amplitude suggests that not the cone 

photoreceptors themselves, but rather the inner retinal cone pathways are affected.  
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