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ABSTRACT

INTRODUCTION: Rhegmatogenous retinal detachment (RRD) is the most common form
of retinal detachment and a frequent cause of vision loss. However, re-detachment is still a signifi-
cant cause of morbidity. This study aims to identify risk factors and develop a prediction model
for RD re-detachment after primary pars plana vitrectomy (PPV).

METHODS: Retrospective analysis of clinical data of RRD undergoing primary 23-gauge (G) PPV
between January 2020 and December 2023 at the Surgical Retina Unit of a tertiary hospital. Demographic
and surgical data were collected. The main outcome was surgical failure within six months of surgery. Pa-
tients submitted to prior retina surgery, other techniques than PPV or incomplete follow-up were excluded.

RESULTS: We identified 1483 vitreoretinal surgeries. Four-hundred and fifty cases were exclud-
ed due to diagnostic mislabeling (83), secondary surgery (309), or surgery other than PPV (58). Four-
hundred and sixty-two cases were excluded due to insufficient data, follow-up losses or follow-up at
different institutions. The final sample rendered 571 surgeries of 552 patients. Mean age was 68.9 +
14.4 years, and 36.0% (198) of patients were female. The mean time from symptom onset to PPV was
6.22 +17.3 days. Regional analysis revealed delayed diagnosis for patients living further away when
compared to the referral center district (12.3 + 23.4 vs 4.8 + 12.3 days, p=0.023, respectively). A pri-
mary anatomical failure occurred in 20.8%. On multivariate analysis, inferior breaks (OR [95%ClI]: 2.41
[1.48-4.53], p=0.007), perfluoropropane gas tamponade (OR [95%CI]: 2.09 [1.34-3.27], p=0.001), axial
length superior to 26.0 mm (OR [95%CI]: 3.53 [1.41-8.86], p=0.007), choroidal detachment (OR [95%CI]:
4.85 [1.37-17.1], p=0.014), total RD (OR [95%CI]: 2.03 [1.17-3.53], p=0.012) and subretinal fluid drainage
through surgically induced retinotomy (OR [95%CI]: 2.37 [1.06-5.32], p=0.036) were associated with in-
creased risk of failure. A prediction model revealed a risk for surgical failure of 16.7% if no risk factors
were present (p<0.001) and 66.7% if more than one risk factors were present (p<0.001).

CONCLUSION: Our study provides novel information about the outcomes of RRD after
primary 23G PPV. Identification of high-risk features may improve risk stratification and tailored
patient counseling and selection.
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A Model for Prediction of Rhegmatogenous Retinal Re-Detachment After Primary Pars Plana Vitrectomy

RESUMO

INTRODUGCAO: O descolamento de retina (DR) regmatogéneo (DRR) é o tipo mais
comum de DR e uma causa frequente de perda visual. O re-descolamento permanece uma causa
importante de morbilidade. O objetivo deste trabalho consiste na identificacao de fatores de risco
e desenvolvimento de um modelo preditor de re-DR apds vitrectomia via pars plana (VPP).

METODOS: Analise retrospetiva de dados clinicos de DRR submetidos a VPP 23-gauge (G)
entre Janeiro 2020 e Dezembro 2023 na Unidade de Retina Cirtrgica de um hospital terciario.
Foram colhidos dados demograficos e cirtirgicos. O objetivo primario foi faléncia cirargica até 6
meses apos a cirurgia. Foram excluidos pacientes submetidos a cirurgia vitreoretiniana prévia,
outras técnicas que nao PPV, ou seguimento incompleto.

RESULTADOS: Foram identificadas 1483 cirurgias vitreo-retinianas. Quatrocentos e cinquenta
casos foram excluidos devido a ma codificacao (83), cirurgia secundaria (309), ou outras técnicas
cirtrgicas (58). Quatrocentos e sessenta e dois casos foram excluidos devido a dados insuficientes,
perdas de seguimento, ou seguimento noutra instituicao. A amostra final consistiu em 571 cirurgias de
552 pacientes. A idade média foi 68,9 + 14,4 anos e 36,0% (198) dos pacientes foram mulheres. O tempo
médio entre inicio de sintomas e PPV foi dias 6,22 + 17,3 dias. A analise regional revelou um atraso
diagnostico em pacientes geograficamente distantes do centro de referéncia (12,3 +23,4 vs 4,8 +12,3 dias,
p=0,023, respetivamente). A faléncia anatomica primaria ocorreu em 20,8%. A analise multivariavel
revelou maior risco de faléncia cirdrgica na presenca de rasgaduras retinianas inferiores (OR [95%CI]:
2,41 [1,48-4,53], p=0,007), tamponamento com perfluoropropano (OR [95%CI]: 2,09 [1,34-3,27], p=0,001),
comprimento axial superior a 26,0 mm (OR [95%Cl]: 3,53 [1,41-8,86], p=0,007), descolamento coroideu
(OR [95%CT]: 4,85 [1,37-17,1], p=0,014), DR total (OR [95%CI]: 2,03 [1,17-3,53], p=0,012) e drenagem de
fluido subretiniano através de retinotomia cirtrgica (OR [95%CI]: 2,37 [1,06-5,32], p=0,036). O modelo
de predicao revelou risco de faléncia cirtrgica de 16,7% na presenca de nenhum fator de risco (p<0,001)
e de 66,7% na presenca de mais que um fator de risco (p<0,001).

CONCLUSAO: Este estudo fornece informagao relevante acerca do prognéstico de DRR
apos vitrectomia 23G primaria. A identificagdo de caracteristicas de alto-risco pode melhorar a
estratificagao de risco e personalizar o aconselhamento e seguimento destes pacientes.

PALAVRAS-CHAVE: Acuidade Visual; Complicagdes Pds-Operatdrias; Descolamento da

Retina; Vitrectomia.

INTRODUCTION

Rhegmatogenous retinal retachment (RRD) is the most
common form of retinal detachment and an important
cause of irreversible vision loss. It occurs when a full-thick-
ness retinal break ensues, allowing fluid egress from the
vitreous cavity into the subretinal space.

Novel breakthroughs were made in the twentieth cen-
tury, when Jules Gonin? revolutionized the field with the
concept of retinal breaks. Visual prognosis markedly im-
proved, firstly with extraocular surgery (Schepens, 1951)°
and then with pars plana vitrectomy (PPV) by Charles and
Machemer.**

Recent improvements in microsurgical instruments,
the development of wide-angle visualization systems, the
availability of intraocular gas tamponade, and the use of
perfluorocarbon liquids have increased the popularity of
PPV.? Currently, it is the most used surgical technique by
many surgeons in the treatment of RRD.”

Although surgical success has increased in the last

decades, several risk factors for surgical failure have been
described.®'>'** These include total RD,”'*! inferior
breaks,'""* choroidal detachment,'*'® and the use of cryo-
therapy.””” However, some of these studies include both
scleral buckling and PPV,*'°'* while others include re-op-
erations.'

Given the heterogeneity of current evidence regarding
surgical techniques and primary surgery, the purpose of
this study was to identify risk factors for surgical failure
after primary PPV for the treatment of RRD and to develop
a risk model for surgical failure.

METHODS

STUDY DESIGN

We conducted a retrospective chart analysis of all con-
secutive adult patients submitted to primary 23-gauge (G)

PPV for RRD with a recorded outcome between January
2020 and December 2023, at the Surgical Retina Unit of the
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Ophthalmology Department of Santo Anténio Local Health
Unit, a tertiary Portuguese hospital.

The study was approved by our institutional review
board and ethics committee - Departamento de Ensino
Formagao e Investigacao - Unidade Local de Satide Santo
Antoénio, (2021.037(029-DEFI/030-CE) and conducted ac-
cordingly to the principles of the Declaration of Helsinki
for the protection of human subjects in medical research.

PARTICIPANTS AND PROTOCOL

Demographic (including age, gender, and district codifi-
cation by four-digit Portuguese postcode) data was collect-
ed. Preoperative (lens and foveal status, number of retinal
breaks, location and type of largest break, number of supe-
rior and inferior clock hours detached, presence and grade
of proliferative vitreoretinopathy [PVR]); intraoperative
(use of laser photocoagulation and/or cryotherapy, type of
tamponade used, sub-retinal fluid drainage route); postop-
erative evaluation (retinal status and time to surgical failure,
best-corrected visual acuity [BCVA]), and development of
surgical complications (cataract, ocular hypertension, cys-
toid macular edema, and endophthalmitis) were recorded.

For statistical purposes, “counting fingers” was clas-
sified as 0.01, “hand movement” as 0.005 and “light per-
ception” as 0.0005."* BCVA was recorded in decimal scale
and then converted to a logarithm of the minimum angle of
resolution (logMAR) on an Excel spreadsheet.”

Patients submitted to prior retina surgery, other tech-
niques than PPV, or incomplete follow-up were excluded. RD
secondary to penetrating injury, vasoproliferative disorders,
inflammatory eye disease, and pediatric RD were excluded.

OUTCOMES

Surgical failure was defined as surgeon recorded re-detach-
ment, or a record of subsequent RD surgery within six months
of primary surgery. For eyes with silicone oil tamponade, fail-
ure was defined if recorded re-detachment, or a record of sub-
sequent RD surgery within six months after oil removal.

STATISTICAL ANALYSIS

The probability of failure was studied by multivari-
ate logistic regression. All covariates were evaluated at a
univariate level using x2 tests. Any covariate with a p<0.20
progressed to multivariate modeling, where the full model
was fitted, and backward selection was employed. A p<0.05
and the area under the receiver operating curve were used
for final covariate selection.

Statistical analysis was performed using the SPSS soft-
ware (SPSS statistics, version 26.0.0 for Mac OS, IBM, Som-
ers, NY). The Kolmogorov-Smirnov test was used to assess
normality. Comparison between independent continuous
variables was evaluated using the Mann-Whitney U test
and the T-Student test. Fisher’s exact test was used for nom-
inal scaled data. P values less than 0.05 were considered
statistically significant.

| Revista da Sociedade Portuguesa de Oftalmologia - Ahead Of Print

RESULTS

From the period mentioned above, 1483 vitreoretinal
surgeries were identified. Four-hundred and fifty cases
were excluded due to diagnosis mislabeling (83), secondary
surgery (309), or surgery other than PPV (58). Four-hun-
dred and sixty-two cases were excluded due to insufficient

Table 1. Baseline demographic and ophthalmological data.
Covariate Total
Demographic data

Female, n (%) 198 (36.0)

Age, years (mean + SD) 68.9+14.4
Type of surgery, n(%)

PPV 548 (96.0)

Combined phaco/PPV 23 (4.0)
Lens status

Phakia 275 (49.2)

Pseudophakia 273 (48.8)

Aphakia 11 (2.0)
Fovea ON, n (%) 114 (20.3)
Choroidal detachment, n (%) 12 (2.2)
Single break, n (%) 275 (49.5)
Location of largest break

9-3 o’clock 416 (85.4)

4 or 8 o’clock 17 (3.5)

5-7 o’clock 54 (11.1)
Superior clock hours detached

<8h 68 (17.8)

3to5h 113 (29.5)

6h 208 (52.8)
Inferior clock hours detached

<8h 148 (39.1)

3to5h 76 (20.0)

6h 155 (40.9)
Total RD, n (%) 87 (15.6)
Giant retinal tear, n (%) 11 (2.0)
PVR, n (%) 87 (14.6)
Laser photocoagulation used during surgery 326 (57.5)
Cryotherapy used during surgery 318 (56.1)
Laser photocoagulation and cryotherapy used
during surgery )
Intraoperative tamponade

Sulphur hexafluoride gas 215 (38.1)

Perfluoropropane gas 226 (40.0)

Air 10 (1.8)

Silicone oil 114 (20.2)
Sub-retinal fluid drainage via surgically
: . 35 (6.3)
induced retinotomy
Comorbidities

High myopia 68 (12.3)

Glaucoma 19 (3.4)

AMD 8 (1.5)
Postoperative complications

Ocular hypertension 35 (6.6)

Hypotony 3(0.6)

Cataract 115 (27.3)

Traumatic cataract 30 (5.6)

Cystoid macular edema 13 (4.8)

PVR, proliferative vitreoretinopathy; AMD, age-related macular degenera-
tion; High myopia: subjective refraction spherical equivalent > -6.0 diopters
and/or axial length >26.0 mm;
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data, follow-up losses or follow-up at different institutions.
The final sample rendered 571 surgeries of 552 patients.

Mean age at surgery was 68.9 + 14.4 years, and 198
(36.0%) patients were female. Two-hundred and eighty-four
(50.8%) patients had undergone previous cataract surgery,
and 11 (2.0%) were aphakic. Most patients presented with
fovea off RD (67.2%) and underwent PPV alone (96.0%).

Most detachments (60.9%) presented with more than
one detached inferior quadrant, and the largest tear was lo-
cated between 9 and 3 o’clock in 416 (85.4%). Eighty-seven
(15.6%) patients presented with total RD.

There were no significant baseline differences regard-
ing preoperative BCVA (p=0.867), foveal status (p=0.985), or
time to diagnosis (p=0.993). Eyes with primary failure had
higher axial length (25.40 + 2.37 vs 23.46 + 0.61 mm, respec-
tively, p<0.001). Full demographic and ophthalmological
data are shown in Table 1.

Primary anatomical failure occurred in 20.8% (n=119) of
surgeries. Table 2 shows univariate analysis for surgical failure.

Variables associated with increased risk of surgical failure
were: age above 80 years old (OR [95%Cl]: 1.54 [1.01-2.34],
p=0.046); presence of choroidal detachment (OR [95%CI]: 3.86
[1.22-12.2], p=0.022); inferior breaks (OR [95%CI]: 2.72 [1.51-
4.91], p<0.001); intraoperative cryotherapy (OR [95%ClI]: 1.69

[1.07-2.67], p=0.026); total RD (OR [95%CI]: 1.90 [1.14-3.15],
p=0.014); perfluoropropane tamponade (OR [95%CI]: 1.83
[1.21-2.75], p=0.004); and axial length superior to 26 mm (OR
[95%CI]: 2.38 [1.02-5.59], p=0.046).

Tamponade with sulphur hexafluoride (OR [95%ClI]:
0.44 [0.27-0.69], p<0.001) and intraoperative laser photoco-
agulation (OR [95%ClI]: 0.57 [0.36-0.90], p=0.015) played a
protective role regarding surgical success. Fig. 1 shows the

Probability of Surgical Failure for Retinal Detachment according to each variable
600%

50,0%

40,0%

Age <45 years Age >80 years  Chor a\ Inferior Break  Last Cryotherapy  Total RD sF6 38 siliconeoil  AL>26mm
Detachmen mponade tamponade  tamponade

= Withvariable ® Without variable

Figure 1. Probability of Surgical Failure for Retinal Detachment according
to each variable.

Table 2. Frequencies of consultation reasons, records with visual acuity and with suggested diagnosis by the general practitioner.
Failure, % (n)
OR [95% CI] p value
With variable Without variable

Age <45 14.3 (5) 21.3 (114) 0.62 [0.23-1.63] 0.329
Age >80 26.1 (48) 183 (71) 1.54 [1.01-2.34] 0.043
Countryside 22.7 (41) 20.0 (78) 0.85 [0.56-1.31] 0.468
Phakia 19.6 (54) 22.0 (65) 1.15 [0.77-1.73] 0.495
Pseudophakia 20.9 (57) 20.8 (62) 0.99 [0.67-1.49] 0.983
Fovea ON 21.1 (24) 20.8 (95) 0.98 [0.60-1.63] 0.950
Choroidal detachment 50.0 (6) 20.6 (110) 3.86 [1.22-12.2] 0.022
PVR 23.5 (24) 20.3 (95) 0.83 [0.50-1.38] 0.461
Single tear 225 (62) 19.3 (57) 1.22[0.82-1.83] 0.334
>1 tear 20.1 (48) 21.4 (71) 0.92 [0.61-1.39] 0.706
>2 tears 23.9 (27) 20.1 (92) 0.80 [0.49-1.31] 0.373
Inferior break 38.9 (21) 19.0 (98) 2.72 [1.51-4.91] <0.001
Giant tear 27.3 (3) 20.7 (116) 1.44 [0.38-5.50] 0.598
Retinotomy 31.4 (11) 20.1 (108) 1.79 [0.85-3.76] 0.127
Laser* 16.2 (39) 25.3 (58) 0.57 [0.36-0.90] 0.015
Cryotherapy* 24.6 (61) 16.3 (36) 1.69 [1.07-2.67] 0.026
>1 superior quadrant 20.9 (105) 20.6 (14) 0.98 [0.53-1.84] 0.956
>1 inferior quadrant 22.4 (95) 16.4 (24) 1.46 [0.89-2.40] 0.131
Total RD 31.0 (27) 19.2 (90) 1.90 [1.14-3.15] 0.014
Tamponade

SF6 13.0 (28) 25.6 (91) 0.44 [0.27-0.69] <0.001

C3F8 27.0 (61) 16.8 (58) 1.83 [1.21-2.75] 0.004

Silicone oil 23.1 (30) 20.2 (39) 1.45 [0.92-2.38] 0.109
AL >26 mm 37.5 (9) 20.1 (110) 2.38 [1.02-5.59] 0.046

OR, odds ratio; CI, confidence interval; PVR, proliferative vitreoretinopathy; RD, retinal detachment; SF6, sulfur hexafluoride; C3F8, perfluoropropane; values in

bold indicate p value <0.05;

* univariate analysis was performed after the exclusion of patients who underwent simultaneous intraoperative laser photocoagulation and retinal cryopexy;
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probability of surgical failure according to each covariable.
Table 3 shows a multivariate analysis for surgical fail-
ure. The final best fitting model included perfluoropropane
gas tamponade (OR [95%CI]: 2.09 [1.34-3.27], p=0.001), in-
ferior breaks (OR [95%CI]: 2.41 [1.28-4.53], p=0.007), axial
length >26 mm (OR [95%CI]: 3.53 [1.41-8.86], p=0.007), pres-
ence of choroidal detachment (OR [95%ClI]: 4.85 [1.17-17.1],
p=0.014), total RD (OR [95%CI]: 2.03 [1.17-3.53], p=0.012),
and subretinal fluid drainage through a surgically induced
retinotomy (OR [95%Cl]: 2.37 [1.06-5.32], p=0.036).

Table 3. Multivariate analysis.

OR [95%CI |pvalue
{;e;f;f:;gempane = 209 |1.34-327 |0.001
Inferior break 241 |1.28-4.53 |0.007
Axial length > 26 mm 3.53 |1.41-8.86 |0.007
Choroidal detachment 485 |1.37-17.1 |0.014
Total RD 2.03 |1.17-3.53 |0.012

Subretinal fluid drainage through 237 11.06-5.32 |0.036

surgically induced retinotomy

RD, retinal detachment; OR, odds ratio; CI, confidence interval; Multivariate
analysis included variables with p<0.20 in the univariate analysis; Numbers
in bold indicate p value <0.05;

The final model had an area under the curve (AUC) of
66.9% [95% CI 0.612-0.726] and the Pearson Chi-squared
goodness of fit test produced a p value of 0.267. Fig. 2 depicts
the receiver operating curve for the multivariate analysis.

ROC curve

Sensitivity

WA = 1564 (D620 726

an (¥ o 05 0k L]

1 - Specificity

Figure 2. Receiver operating curve for the multivariate analysis.

Table 4 demonstrates the risk of surgical failure after
risk stratification. From the covariates included in the final

model, the presence of no risk factors yields a probability
of success of 83.7%, which is reduced to 70.3% if one risk
factor is present, and to 33.3% if more than one risk factors
are present. Intraoperative risk factors (C3F8 tamponade
and subretinal fluid drainage through a surgically induced
retinotomy) can be seen as additional risk factors (“plus
disease”) and carry a worse prognosis.

Eyes with total RD exhibited longer time from symp-
toms to surgery (13.6 + 30.9 vs 4.9 + 13.1 days, respectively,
p<0.001) and worse final BCVA (1.19 + 0.72 vs 0.64 + 0.72
logMAR, respectively, p<0.001). Fig. 3 demonstrates the re-
lation between final visual acuity and total RD.

Final DCVA (logMAR) by Total RD

Final DCVA (logMAR)

Total RD

Figure 3. Box plot exhibiting the relation between final VA and presence of
total RD.

Our analysis revealed worse final BCVA in the presence
of choroidal detachment (1.84 +0.93 vs 0.73 + 0.77 logMAR,
respectively, p=0.001), perfluoropropane tamponade (0.80 =
0.83 vs 0.66 + 0.70 logMAR, respectively, p=0.043), silicone
oil tamponade (1.41 + 0.92 vs 0.55 + 0.62 logMAR, respec-
tively, p<0.001), age below 45 years (1.07 £0.97 vs 0.73 £ 0.76
logMAR, respectively, p=0.029) and above 80 years old (0.92
+ 0.83 vs 0.67 + 0.75 logMAR, respectively, p<0.001), pres-
ence of PVR (1.03 £0.79 v5 0.69 + 0.77 logMAR, respectively,
p<0.001) and intraoperative laser photocoagulation (0.90 +
0.82 v5 0.67 + 0.75 logMAR, respectively, p=0.004).

Table 5 displays the regional stratification of surgical
failure. District analysis revealed delayed diagnosis for pa-
tients living further from the referral center district (mean
time from symptoms to diagnosis of 12.3 + 23.4 vs 4.8 + 12.3
days, respectively, p=0.023) and worse final BCVA (0.95 +
0.78 vs 0.64 + 0.80 logMAR, p=0.020, respectively). There was
no significant delay in the surgical schedule (mean time from

Table 4. Multivariate analysis.

Surgical Surgical failure, | p value p value (comparing | “Plus”
Score success, n(%) n(% with score 0)
Low-risk (n=418) 350 (83.7) 68 (16.3) <0.001 - 38 (23.2), p=0.002 (n=164)
Medium-risk (n=138) 97 (70.3) 41 (29.7) 0.003 <0.001 22 (35.5), p=0.181 (n=62)
High risk (n=15) 5 (33.3) 10 (66.7) <0.001 <0.001 =

Risk factors include inferior breaks, AL > 26 mm, choroidal detachment, total RD; Low-risk: no risk factors; Medium-risk: 1 risk factor; High-risk: >1 risk factors);

“Plus” disease was considered if C3F8 tamponade OR retinotomy were applied;
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Table 5. Surgical failure by district.

District fozi)lure, 1y value ﬁg‘;ﬁd?\%}lA p value "sl;ilrrléee:;’mptoms- p value "sflilitéifyiagnosis- p value
Porto 34 (22.1) - 0.64 + 0.80 - 4.8+12.3 - 33+7.0 -

Braga 11 (14.3) 0.110! 0.55 +0.69 0.409! 8.3 +£30.0 0.340" 1.77 +2.2 0.014!
Viana do Castelo |8 (19.0) 0.667" 0.58 +1.31 0.770" 8.3+16.0 0.212! 1.95+3.3 0.230"
Vila Real 26 (20.5) 0.745! 0.79 +0.76 0.145! 62+143 0.406! 24+6.1 0.221"
Braganca 15 (27.8) 0.398! 0.95+0.78 0.020" 12.3+23.4 0.032! 4.6+9.1 0.266!
Acores 10 (13.5) 0.059! 0.93 +0.89 0.060" 33+8.1 0.336! 21+54 0.195!

p values are compared with reference district (Porto); 1-Independent Samples T-test; DCVA, distance corrected visual acuity; logMAR, logarithm of the minimum

angle of resolution;

diagnosis to surgery day of 4.6 +9.1 vs 3.3 + 7.0 days, p=0.266,
respectively). Fig. 4 depicts regional variation regarding the
time from onset of symptoms to RRD diagnosis.

Days between symptom onset and date of surgery

Viana do

Castelo
(83216.0)

Braga
(8.3£30.0)

Braganca
(1231 23.8)°

Porto
(a81123)

Figure 4. Time from onset of symptoms to surgery (days) for each district.

DISCUSSION

The main purpose of this study was to identify risk fac-
tors and develop a prediction model for re-detachment after
primary pars plana vitrectomy (PPV) for thegmatogenous RD.

A primary anatomical failure occurred in a fifth of pa-
tients. Most studies regarding rhegmatogenous re-detach-
ment gather different populations and distinct criteria for
surgical failure. The lack of a standardized definition may
limit comparison. Despite this, our results were expected
and in line with current evidence.'>**?!

We found that total RD, inferior location of largest reti-
nal tears, higher (>26.0 mm) AL, presence of choroidal de-
tachment at the time of diagnosis, subretinal fluid drainage
through surgically induced retinotomy, and tamponade
with C3F8 were independent risk factors for surgical failure.

In accordance with other studies,”''*'>* our work
proved that total RD conveys a worse visual prognosis,
with almost twice the rate of surgical failure and worse fi-
nal BCVA. The extent of RD can be seen as a marker of chro-
nicity — in longstanding RD, the retina becomes shorted
and rigid, rendering it more prone to re-detachment after
surgery.” Apart from total RD, we cannot fully state that
larger extent of RD is associated with a worse visual prog-
nosis or higher risk of surgical failure, which is also in line
with other authors.”

Some authors'”* have reported an association between
numerous retinal breaks and an increased risk of failure —

probably reflecting increased complexity. However, we did
not find the number of retinal breaks to be associated with
an increased risk of failure, in accordance with Yorston
et al.”® The location of the largest break, however, seems to
be an independent risk factor for surgical failure — while
less frequent, inferior breaks are associated with difficulty
in head positioning and tamponade, increasing the risk for
re-detachment, as previously noted."

On the other hand, fluid drainage through a surgically
induced retinotomy may reflect scenarios where a retinal
break could not be found, rendering it more prone to surgi-
cal failure. Our model includes few of those cases, and thus
may be underpowered to state that the absence of retinal
tears conveys worse visual prognosis.

Axial myopia is a known risk factor for RRD, especially
in younger people, either due to anterior-posterior trac-
tion or predisposing lesions.” Thus, it was not surprising
to find that higher AL was associated with increased risk
for surgical failure, probably reflecting higher complexity
and requiring thorough management. On the other hand,
comorbidities associated with high myopia (such as my-
opic tractional maculopathy) were not taken into account,
which may limit conclusions.

Choroidal detachment at the time of diagnosis has long
been described as a factor for worse prognosis after RRD.'*¢
It arises due to increased outflow through the retinal pig-
ment epithelium and higher capillary pressure relative to
interstitial pressure. Thus, it is a marker of long-standing
and extensive RRD, carrying a worse visual prognosis.

Intraoperative tamponade with C3F8 was associated
with higher failure rates. However, compared with SF6, it
was more frequently used when the following characteris-
tics were present: the largest break between 5 and 7 o’clock
(14.6% vs 3.6%); inferior clock hours detached >3 h (75.2% vs
63.3%); PVR (14.0% vs 4.7%); total RD (13.0 vs 6.1%). Thus,
C3F8 was used in more complex RD in which the surgeons
refrained from silicone oil tamponade.

In our model, silicone oil tamponade was not associat-
ed with an increased risk of failure. However, failure rates
can be affected by patients refusing oil removal. Given the
worse prognosis, we typically reserve oil tamponade for
situations in which it is irreplaceable or situations where it
is medically indicated (e.g., in need of flying).

Previous reports from the scleral buckling versus pri-
mary vitrectomy in RRD (SPR) study have shown that
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intraoperative cryopexy and lack of intraoperative laser
photocoagulation can lead to poorer outcomes.”* Intra-
operative cryotherapy has been shown to increase the risk
of PVR, particularly in horseshoe tears.”” Our results align
with the authors - after the exclusion of patients who un-
derwent simultaneous intraoperative laser photocoagu-
lation and cryopexy, univariate analysis revealed an in-
creased risk of failure with cryopexy and a protective role
for laser photocoagulation.

Several other studies have shown the presence of PVR
grade C to be associated with increased risk for failure and
worse visual prognosis.”''**?* This was not proved by our
model, which probably reflects the low number of eyes ful-
filling these criteria and difficulties in codification regard-
ing this variable.

We could not find a significant increase in surgical fail-
ure regarding age stratification in the final model. Some au-
thors have described lower success rates in younger® and
older® patients. While the former may exhibit RD related
to inherited disorders (e.g., Stickler’s syndrome), the lat-
ter may find it difficult to comply with postoperative head
positioning, rendering worse outcomes. We could only
find an increased risk for younger patients in the univari-
ate analysis. This may reflect the relatively low number of
cases in the young and the elderly and does not necessarily
mean there is no increased risk in these patients.

Since most risk factors can be assessed preoperatively,
we developed a model for risk stratification based on our
population to guide surgeons in risk stratification and im-
prove outcomes. In our model, 73.2% of patients are at low
risk (16.3%), 24.2% of patients at moderate risk (29.7%), and
2.6% of patients at high risk of failure (66.7%).

Recognizing additional factors (such as perfluoropro-
pane tamponade and subretinal fluid drainage through a
surgically induced retinotomy) may further aid in recog-
nizing patients at increased risk of failure and need for re-
operation. It may also help identify cases more suitable for
trainee surgeons and those requiring multiple techniques
(e.g., simultaneous scleral buckle and PPV).

Regional stratification revealed delayed diagnosis and,
therefore, worse visual prognosis regarding patients liv-
ing on the mainland further away from the referral center
- probably reflecting more difficulties in healthcare access.
These patients also exhibited a nonsignificant increased
risk for failure. However, patients living in the Azores
islands did not reveal delayed diagnosis or worse visual
prognosis. In the future, this should highlight the need for
patient education to enhance earlier diagnosis and improve
patient outcomes. However, there was no regional differ-
ence regarding time from diagnosis to surgery date, which
affirms the importance of dedicated retinal detachment
programmes.

Our study has several strengths. We developed a large
database of eyes submitted to primary 23G PPV for the
treatment of rhegmatogenous retinal detachment in a real-
world setting. Our methodology was robust, with a clear
definition of anatomical success and exclusion of patients
submitted to previous vitreoretinal surgery and those sub-
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mitted primarily to other techniques (e.g., scleral buckle,
pneumatic retinopexy). We also reaffirmed the importance
of a dedicated retinal detachment surgical program regard-
ing patient accessibility and care.

We also show some limitations. Its retrospective analy-
sis has inherent limitations. Being a single-center study, it
may be biased by surgeon preference and familiar surgical
techniques. Since we gather patients from most regions, pa-
tient attendance is sometimes challenging, and follow-up
may be shorter than ideal. Our model also exhibits a low
number of patients fulfilling the criteria for high-risk for
failure, which may underestimate its true validity.

We provided novel information regarding the outcomes
of RRD after primary 23G PPV. Identification of high-risk
features may improve risk stratification and tailored pa-
tient counseling and selection.
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