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Abstract

Purpose To reveal the outcomes of combined phacovitrectomy and supplementary scleral buckling (SB) surgery in
patients with inferior break retinal detachment (RD) and proliferative vitreoretinopathy (PVR) > Stage-C.

Methods In this retrospective study, 22 eyes of 22 patients who underwent surgery in Bozyaka Training and
Research Hospital between 2018 and 2020 were included. The demographic data, follow-up duration, preoperative &
postoperative best-corrected visual acuity (BCVA) (Snellen), intraocular pressure (IOP), final anatomic status, and the
recurrence rate of RD were recorded from the files of patients.

Results The mean age of the patients was 56.9+15.2 years, and follow-up duration was 16.6+10.2 months. The

internal tamponade was silicone oil (SO) in 16 patients (72.7%), and perfluoropropane (CsFg) in 6 patients (27.2%). The
BCVA was improved from 0.0065 +0.014 to 0.26 +£0.17 after surgery (p:0,0001), and IOP changed from 12.3+2.5 mmHg
to 15.3+2.4 mmHg. During follow-up period, the recurrent RD was only found in one patient (4.50%) and following to

inferior quadrant RD and advanced stage PVR.

second surgery, anatomical success was achieved in all of the patients (100%) in final visit.
Conclusion The combined phacovitrectomy and SBis an effective and reliable surgical method in patients with

Keywords Pars plana vitrectomy, Phacoemulsification, Proliferative vitreoretinopathy, Scleral buckling

Introduction

Retinal detachment (RD) is a sight-threatening disease
that may be caused by retinal breaks (rhegmatogenous
RD), tractional membranes (tractional RD), or exudation
(exudative RD). The rhegmatogenous RD (RRD) is the
most frequent type of RD. The incidence of RRD varies
between 6.3 and 17.9 per 100,000 [1], and if the retinal
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breaks give rise to the detachment of the neurosensorial
retina and retina pigment epithelium, surgical treatment
is required. The aim of the surgery is the closing of retinal
breaks, and the absorption of subretinal fluid by decreas-
ing the vitreoretinal tractional forces. Although scleral
buckling (SB) is known as a first-line surgical method,
the rate of PPV has increased as a first-line approach in
recent years [2]. The SB is successful in 90% of cases, but
in complicated cases with the retinal breaks behind the
equator, giant retinal tears, and accompanying prolifera-
tive vitreoretinopathy (PVR), the pars plana vitrectomy is
required together with internal tamponade [3]. The com-
bined SB provides the decrease of residual vitreoretinal
tractions and prevents the reopening of retinal breaks or
the formation of the novel retinal tears. In recent years, it
is proposed that the vitreous base is completely cleaned
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with the use of wide-angle imaging methods, and com-
bined SB is not required [4]. The initial surgical method
is chosen according to the surgeon’s experience, or both
SB and PPV may be combined at the same session. Add-
ing SB to PPV is a recommended procedure in patients
with inferior retinal breaks because of inadequate tam-
ponade effect of silicone oil (SO) and intracular gases on
inferior quadrants [5].

The dense opacities in the lens or dense cataracts may
prevent the evaluation of the posterior segment, so the
combined cataract and retinal surgery can be performed.
There are several advantages of combined phacovitrec-
tomy, and if it is not performed in the first surgery, a sec-
ond surgery can be challenging later in the absence of
vitreous support.

In the light of these information, the aim of the study is
to present the results of combined phacovitrectomy and
supplementary SB surgery in the patients with RD caused
by inferior retinal breaks and PVR. To the best of our
knowledge, this is the first study that reveals the results of
quadruple procedure in patients with inferior quadrant
RD.

Materials and methods

This retrospective-design study included 22 patients
who had inferior quadrant break RD, and dense cataracts
(equal or more than Grade 2 according to the Lens opaci-
fication classification system (LOCS) II grading system)
[6], PVR more or equal to Grade C [7], and underwent
a combined surgery including phacoemulsification, intra-
ocular lens implantation, PPV, and SB in Bozyaka Train-
ing and Research Hospital between 2018 and 2020 by one
surgeon (M.O.Z). We would also like to point out that,
based on the literature and our observations, IOL power
was calculated considering that the axial length increased
by 1 mm. The files of patients were investigated, and the
data about age, sex, follow-up duration, preoperative &
postoperative best-corrected visual acuity (BCVA) (Snel-
len - decimals), intraocular pressure (IOP) (Goldmann
applanation tonometer), final anatomic status, and the
recurrence rate of RD were recorded. Furthermore, in
postoperative period, no cataract complications occurred
in any case. In patients where SO was used, SO was taken
in the 6th month. The flatness of retina and the absence
of retinal breaks were defined as anatomically successful.
Exclusion criteria were the history of RD surgery, PVR
less than Grade C, round hole detachments (that can be
managed successfully with SB alone), giant retinal tears,
traumatic eyes, and retinoschisis. Patients with follow-up
less than 6 months were also excluded.

Ethics approval and consent to participate
The study was approved by the local Ethics Com-
mittee of Izmir Katip Celebi University (Registration
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number:2022/0012) and adhered to the tenets of the Dec-
laration of Helsinki.Also, informed consent to participate
was obtained from all of the participants in the study.
Operated patients were informed one by one that only
their pre- and post-operative quantitative data would be
used and that no retinal photographs would be shared.

Surgical procedure

A standardized surgical procedure was applied to
all patients. The surgery was initiated by performing
regional anesthesia with a retrobulbar anesthetic injec-
tion (lidocaine 2% and bupivacaine 0.5%, 3—4 ml).

The phacoemulsification surgery was initiated with
two side-port incisions with 20 G MVR knife, injection
of combined viscoelastic (DisCoVisc, Alcon Laboratories,
Inc., Fort Worth, TX, USA), opening the main incision
with 2.75 mm knife, CCC, and phacoemulsification with
quick chop technique. The intraocular lens (SA60AT,
Alcon Laboratories, Inc., Fort Worth, TX, USA) was
inserted into the capsular bag, and the remnant visco-
elastic was cleared. The side-port incisions were closed
with stromal hydration, and the surgery was ended after
controlling no leakage.

In SB, a 360°, 2 mm, 41 size number silicone bandage
was applied, and a discharge puncture was routinely
performed during surgery. The bandage was fixed to the
sclera under the rectus muscles in four quadrants follow-
ing 360° limbal conjunctival peritomy.

The bimanual method was used in all patients. A twin-
light chandelier was implanted between superotemporal
and superonasal trocars after the placement of three tro-
cars. PPV was performed in all patients using a 23-gauge
EVA™ (Dutch Ophthalmic Research Center, DORC),
Zuidland, Netherlands) system, using a wide-angle non-
contact viewing system. A central/core vitrectomy was
performed in all eyes. After core vitrectomy, 360° vit-
reorrhexis was applied to the vitreous tissue around the
traction area, the appropriate area was determined at
the vitreoretinal interface, and all the supraretinal mem-
branes were peeled off from the retina, starting from this
area. Intravitreous triamcinolone (40 mg/mL, Kenacort;
Bristol-Myers Squibb, New York, NY) was used in all
patients for better visualization of the posterior vitre-
ous. The internal tamponade was selected randomly as
perfluoropropane (C;Fg) (12%) or SO. In eyes that were
treated with SO) endotamponade, SO (Silikon TM 1000;
Alcon, Fort Worth, TX, USA) was injected after fluid-air
exchange. All surgeries were performed by one experi-
enced surgeon (M.O.Z).

The postoperative treatment schedule was topical anti-
biotics (Moxifloxacin 0.5%, Vigamox, Alcon, Fort Worth,
TX, USA) and topical corticosteroids (Dexamethasone
0.1%, Alcon Laboratories, Inc, Fort Worth TX) four times
per day for one month.
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The anatomical success was defined at the final visit
according to the status of the retina as flat or detached.
The main outcomes were BCVA, IOP, anatomical suc-
cess, and the recurrence rate of RD at the final visit.

Statistical analysis

Statistical analyses were conducted using SPSS for win-
dows version 23.0 (SPSS inc., Chicago, IL, USA). The
categorical variables were tested using Fisher exact test
and the frequency of variables were analyzed using Fre-
quency tests. A p value <0.05 was considered statistically
significant.

Results

The study included 22 eyes of 22 patients (Female/
Male:4/18). The mean age of the patients was 56.9 +15.2
(43-72) years, and the mean follow-up duration was
16.6+10.2 (12-23) months. Posterior synechiae devel-
oped in 2 patients and improved with medical treat-
ment. The internal tamponade that was applied at the
end of surgery was SO in 16 patients (72.7%), and C;F;
in 6 patients (27.2%). The BCVA was improved from
0.0065+0.014 to 0.26 £0.17 after surgery (p:0,0001), and
the mean of IOP was 12.3+2.5 mmHg in the preopera-
tive period while it was 15.3 + 2.4 mmHg in the postoper-
ative period. During the follow-up period, the recurrent
RD was found in one patient (4.50%) and the additional
retinectomy procedure was applied in this patient by
achieving final anatomical success. In the final visit,
anatomical success was achieved in all of the patients
(100%). Regarding our secondary outcomes, a significant
improvement in BCVA was seen at the end of follow-up
in all cases.

Discussion
In our series, the rate of anatomical success in patients
who underwent PPV, gas tamponade, and SB for infe-
rior break RD was 90.9%. Although about half of the
RRD patients can be treated with only SB successfully,
PPV with gas tamponade has been popular in the pri-
mary RRD treatment in recent years [8]. The classical SB
is effective in most of the cases, except for complicated
cases. In such cases, SB should be combined with PPV,
and also cataract surgery if needed. The requirement of
PPV is mandatory in patients with bullous detachments,
vitreous opacity that prevents the visualization of the
retina, and multiple, posterior retinal breaks [5]. How-
ever intraocular gas tamponades may support the tempo-
ral, nasal, and also superior quadrant retinal breaks with
appropriate position, the inferior retinal breaks require
alternative solutions [9], so the combined SB or the novel
heavy SO tamponade could be preferred [10].

The placement of a SB may be challenging technically,
prolongs operation time, and have possible complications
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such as refractive changes [11], diplopia or strabismus
[12], explant intrusion or extrusion [13], infection [14],
choroidal hemorrhage [15], and anterior segment isch-
emia [16]. However, these risks are negligible if superior
results are achieved. Heimann et al. found a significant
recurrence rate in patients who underwent alone PPV
for inferior break RD and concluded that the short-acting
internal tamponades are not sufficient to provide the flat-
ness of inferior breaks in the absence of additional buck-
ling. They also commented that the diagnosis of inferior
breaks is delayed due to asymptomatic and less likely
spontaneous absorption of subretinal fluid due to grav-
ity [17]. The longer existence of retinal breaks may lead
to intravitreal fibro cellular proliferations and redetach-
ments, but this data is not proven [18]. Related to the
possible complications of SB, the authors suggested that
the vitrectomy alone provides acceptable success rates
in RRD. Sharma et al. compared the outcomes of PPV in
inferior and superior retinal breaks retrospectively and
resulted no significant difference between groups [19].
In only inferior break RD, Wickham et al. reached the
conclusion that there was no significant difference in the
outcomes of PPV alone and combined PPV/SB [20]. The
disadvantage of these studies is the retrospective design
because it is not always possible to reach the data about
PVR. In our series, all the patients had PVR that is equal
to or more than stage C, so we have combined our sur-
geries with SB to prevent the vitreoretinal tractions due
to PVR. Finally, the success of our result exceeded the
previous reports.

This can be related to the additional cataract sur-
gery. The dense opacities in the lens or dense cataracts
may prevent the evaluation of the posterior segment.
In such cases, combined cataract and retinal surgery
could be performed. There are several advantages of
combined phacovitrectomy such as better visualization
of the peripheric retina for requirement the complete
peripheric vitrectomy and endolaser photocoagulation,
visualization of retinal breaks, and reduced rate of second
surgery which can be challenging in the absence of vit-
reous support. In ‘lens sparing’ PPV surgeries, the com-
plete vitreous cleaning may not always be achieved due
to inadequate visualization of the peripheric retina. Even
the lens removal and complete vitreous cleaning were
performed, the rate of success was 90.5% with primer
surgery in our series. We comment that all of the eyes
had advanced stage PVR, and the success rate increased
to 100% after repairing redetachment in a PVR stage
D patient. Whether the removal of the lens may vary
depending on the surgeon’s preference and the condi-
tion of the lens, but in selected cases, the lens extraction
is mandatory if there is a traumatic large detachment,
requirement of extensive vitreous cleaning, the need
for medium to long-term viscous tamponade, the lens
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is already not clear [21]. On the other hand, there are a
few disadvantages of lens removal such as postoperative
refractive error due to misalignment of intraocular lens
calculation, removal of accommodation function in no or
mild cataract cases.

The most frequent complication after SB and PPV
was reported as cataract [4]. In previous literature, the
duration between PPV (no matter etiology) and cata-
ract extraction varies between 16 and 24 months [22].
In fact, the formation of cataracts is even much earlier.
The underlying mechanism of cataract formation is not
well-understood [23]. The protective role of the vitre-
ous has been defined by preventing the direct interaction
between the lens and molecular oxygen in retinal vascu-
lature [24]. The secondary surgery may be challenging in
a vitrectomized and scleral-buckled eye due to hypotony,
so the combined procedure including both retinal sur-
gery and lens extraction seems reasonable. In previous
studies, the final visual acuity after ‘lens-sparing’ PPV
was found similar to the extracted lens at the end of fol-
low-up [25], but the possible formation of the cataract
after surgery should be discussed with the patient before
surgery.

In our series, the rate of anatomical success after com-
bined surgery was 90.9% with primary surgery and 100%
at the final. There is no data about the combined surgery
in inferior quadrant RDs, so we can compare our results
with combined vitrectomy and phacoemulsification.
Mora et al. found the anatomical success rate after com-
bined PPV and phacoemulsification as 96.7% [21], while
Haugstad et al. achieved anatomical success with the rate
of 98.1% with only PPV, and 100% with combined PPV
and SB [26]. Similar to our results, Ling et al. reported
the anatomical success rate as 90.5% in primary RRD
[27]. Tan et al. reported the primary anatomical success
rate as 84.3% in the combined group (PPV + Fako), and
89.2% in the only PPV group [28]. Guber et al. detected
retinal re-detachment in 10.1% of the patients [29]. In
total, we recorded one case of recurrence, and resurgery
was performed in this patient with SO tamponade. The
failure after the first surgery was related to advanced PVR
(stage D).

The difference between the efficacy of internal tampon-
ades for complicated RDs was investigated in Silicone
Oil Study and resulted that the effectiveness of SF is less
than SO and C,F; while there was no difference between
SO and C;Fg [30]. In this study, C;Fg and SO were used
as internal tamponade in primary surgery, and SO was
used in patient who had recurrence RD. The main advan-
tage of the usage of C,Fg is no requirement of second-
ary surgery for reuptake and the absence of SO-related
complications.

The limitation of the study was the relatively small sam-
ple size and the absence of a control group. The results
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can not be generalized to the general population due to
the sample size. Although the study helded in a tertiary
hospital that the retinal surgery is performed frequently,
only the patients with inferior break RD and equal or
above PVR-stage C were selected, and the number of the
included cases were small.

In conclusion, the combined phacovitrectomy and SB
is an effective and reliable surgical method in patients
with inferior quadrant RD.

Acknowledgements
Not applicable.

Author contributions

M.0.Z and Y.Z.G: Writing original draft and ConceptuzualtionM.V, G.V.S and
EK: Analyzing data, collecting data and checking spelling and language of
manuscript.

Funding
The authors have no funding to declare.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

The study was approved by the local Ethics Committee of Izmir Katip Celebi
University (Registration number:2022/0012) and adhered to the tenets of the
Declaration of Helsinki. Also, informed consent to participate was obtained
from all of the participants in the study.

We have a retrospective ethical approval form. If you want, we can send you
the pdf form.

Consent for publication

Not applicable.

The Consent to Participate declarations is not applicable because it is a
retrospective study.

The manuscript has not been published before in any meeting, conference or
journal.

Competing interests
The authors have no financial interest to declare. The authors declare that
there is no conflict of interest.

Received: 26 January 2025 / Accepted: 25 March 2025
Published online: 18 April 2025

References

1. Mitry D, Charteris DG, Fleck BW, et al. The epidemiology of rhegmatogenous
retinal detachment: geographical variation and clinical associations. Br J
Ophthalmol. 2010;94:678-84. https://doi.org/10.1136/BJ0.2009.157727.

2. NooriJ, Bilonick RA, Eller AW. Scleral buckle surrgery for primary retinal
detachment without posteior vitreous detachment. Retina. 2016;36:2066-71.
https://doi.org/10.1097/IAE.0000000000001075.

3. Scott IU, Flynn HW, Murray TG, Feuer WJ. Outcomes of surgery for retinal
detachment associated with proliferative vitreoretinopathy using perfluoro-
n-octane: a multicenter study. Am J Ophthalmol. 2003;136:454-63. https://do
i.0rg/10.1016/5S0002-9394(03)00241-1.

4. Oshima,Yamanishi S, Sawa M, et al. Two-year follow-up study comparing
primary vitrectomy with scleral buckling for macula-off rhegmatogenous
retinal detachment. Jpn J Ophthalmol. 2000;44:538-49. https://doi.org/10.10
16/50021-5155(00)00205-7.

5. Alexander P, Ang A, Poulson A, Snead MP. Scleral buckling combined with
vitrectomy for the management of rhegmatogenous retinal detachment


https://doi.org/10.1136/BJO.2009.157727
https://doi.org/10.1097/IAE.0000000000001075
https://doi.org/10.1097/IAE.0000000000001075
https://doi.org/10.1016/S0002-9394(03)00241-1
https://doi.org/10.1016/S0002-9394(03)00241-1
https://doi.org/10.1016/S0021-5155(00)00205-7
https://doi.org/10.1016/S0021-5155(00)00205-7

Zengin et al. BMIC Ophthalmology

(2025) 25:222

associated with inferior retinal breaks. Eye 2008. 2006;222 22:200-3. https://d
01.0rg/10.1038/s.eye.6702555.

Chylack LT, Wolfe JK, Singer DM et al. (1993) The Lens Opacities Classification
System Ill. The Longitudinal Study of Cataract Study Group. Arch Ophthalmol
(Chicago, I 1960) 111:831-836. https://doi.org/10.1001/ARCHOPHT.1993.010
90060119035

Hilton G, Machemer R, Michels R, et al. The classification of retinal detach-
ment with proliferative vitreoretinopathy. Ophthalmology. 1983;90:121-5. htt
ps;//doi.org/10.1016/50161-6420(83)34588-7.

Alexander P, Prasad R, Ang A, et al. Prevention and control of proliferative
vitreoretinopathy: primary retinal detachment surgery using silicone oil as a
planned two-stage procedure in high-risk cases. Eye. 2008,22:815-8. https://d
0i.org/10.1038/SJ.EYE.6702719.

Gartry DS, Chignell MAH, Franks WA, Wong D. Pars plana vitrectomy for

the treatment of rhegmatogenous retinal detachment uncomplicated by
advanced proliferative vitreoretinopathy. Br J Ophthalmol. 1993;77:199-203.
https://doi.org/10.1136/BJ0.77.4.199.

Young TA, D’Amico DJ. Controversies in proliferative vitreoretinopathy tam-
ponade and Pharmacologic adjuvants. Int Ophthalmol Clin. 2005;45:163-71.
https://doi.org/10.1097/01.110.0000176368.93887.2C.

Goel R, Crewdson J, Chignell AH. Astigmatism following retinal detachment
surgery. BrJ Ophthalmol. 1983,67:327. https://doi.org/10.1136/BJ0.67.5.327.
Ganekal S, Nagarajappa A. Strabismus following scleral buckling surgery.
Strabismus. 2016;24:16-20. https://doi.org/10.3109/09273972.2015.1130066.
Unlii N, Kocaoglan H, Acar MA, et al. Intraocular intrusion of a scleral sponge
implant. Ophthalmic Surg Lasers Imaging. 2003;34:223-5. https://doi.org/10.
3928/1542-8877-20030501-14.

Flindall RJ, Norton EWD, Curtin VT, Gass JDM. Reduction of extrusion and
infection following episcleral silicone implants and cryopexy in retinal
detachment surgery. Am J Ophthalmol. 1971;71:835-7. https://doi.org/10.10
16/0002-9394(71)90250-9.

Tabandeh H, Sullivan PM, Smahliuk P, et al. Suprachoroidal hemorrhage
during Pars plana vitrectomy. Risk factors and outcomes. Ophthalmology.
1999;106:236-42. https://doi.org/10.1016/50161-6420(99)90062-3.

Kwartz J, Charles S, McCormack P, et al. Anterior segment ischaemia following
segmental scleral buckling. Br J Ophthalmol. 1994;78:409. https://doi.org/10.1
136/BJ0.78.5.409.

Heimann H, Zou X, Jandeck C, et al. Primary vitrectomy for rhegmatogenous
retinal detachment: an analysis of 512 cases. Graefes Arch Clin Exp Ophthal-
mol. 2006,244:69-78. https://doi.org/10.1007/500417-005-0026-3.

Afrashi F, Erakgun T, Akkin C, et al. Conventional buckling surgery or primary
vitrectomy with silicone oil tamponade in rhegmatogenous retinal detach-
ment with multiple breaks. Graefes Arch Clin Exp Ophthalmol. 2004;242:295-
300. https://doi.org/10.1007/500417-003-0842-2.

Sharma A, Grigoropoulos V, Williamson TH. Management of primary
rhegmatogenous retinal detachment with inferior breaks. Br J Ophthalmol.
2004;88:1372-5. https://doi.org/10.1136/BJ0.2003.041350.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 5 of 5

Wickham L, Connor M, Aylward GW. Vitrectomy and gas for inferior break reti-
nal detachments: are the results comparable to vitrectomy, gas, and scleral
buckle? Br J Ophthalmol. 2004;88:1376-9. https://doi.org/10.1136/BJ0.2004.0
43687.

Mora P, Favilla S, Calzetti G, et al. Parsplana vitrectomy alone versus parsplana
vitrectomy combined with phacoemulsification for the treatment of rheg-
matogenous retinal detachment: a randomized study. BMC Ophthalmol.
2021;21:1-7. https://doi.org/10.1186/512886-021-01954-Y/TABLES/2.

Feng H, Aadelman RA. Cataract formation following vitreoretinal procedures.
Clin Ophthalmol. 2014;8:1957-65. https://doi.org/10.2147/0PTH.S68661.
Almony A, Holekamp NM, Bai F, et al. Small-gauge vitrectomy does not
protect against nuclear sclerotic cataract. Retina. 2012,32:499-505. https://do
i.0rg/10.1097/IAE.0BO13E31822529CF.

Reibaldi M, Longo A, Avitabile T, et al. Transconjunctival nonvitrectomiz-

ing vitreous surgery versus 25-gauge vitrectomy in patients with epiretinal
membrane: A prospective randomized study. Retina. 2015;35:873-9. https//d
oi.org/10.1097/IAE.0000000000000459.

Mora P, Favilla S, Calzetti G, et al. Parsplana vitrectomy alone versus parsplana
vitrectomy combined with phacoemulsification for the treatment of rheg-
matogenous retinal detachment: a randomized study. BMC Ophthalmol.
2021;21. https://doi.org/10.1186/S12886-021-01954-Y.

Haugstad M, Moosmayer S, Bragadottir R. Primary rhegmatogenous retinal
detachment- surgical methods and anatomical outcome. Acta Ophthalmol.
2017,95:247-51. https://doi.org/10.1111/A0S.13295.

Ling R, Simcock P McCoombes J, Shaw S. Presbyopic phacovitrectomy. Br J
Ophthalmol. 2003;87:1333-5. https://doi.org/10.1136/BJ0.87.11.1333.

Tan A, Bertrand-Boiché M, Angioi-Duprez K, et al. Outcomes of combined
phacoemulsification and Pars plana vitrectomy for rhegmatogenous retinal
detachment: A comparative study. Retina. 2021;41:68-74. https://doi.org/10.1
097/IAE.0000000000002803.

Guber J, Bentivoglio M, Sturm'V, et al. Combined Pars plana vitrectomy with
phacoemulsification for rhegmatogenous retinal detachment repair. Clin
Ophthalmol. 2019;13:1587-91. https://doi.org/10.2147/0OPTH.S215352.
McCuen BW, Azen SP, Boone DC et al. (1992) Vitrectomy with silicone oil or
perfluoropropane gas in eyes with severe proliferative vitreoretinopathy:
results of a randomized clinical trial. Silicone Study Report 2. Arch Ophthal-
mol (Chicago, Il 1960) 110:780-792. https://doi.org/10.1001/ARCHOPHT.1992
.01080180052028

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1038/sj.eye.6702555
https://doi.org/10.1038/sj.eye.6702555
https://doi.org/10.1001/ARCHOPHT.1993.01090060119035
https://doi.org/10.1001/ARCHOPHT.1993.01090060119035
https://doi.org/10.1016/S0161-6420(83)34588-7
https://doi.org/10.1016/S0161-6420(83)34588-7
https://doi.org/10.1038/SJ.EYE.6702719
https://doi.org/10.1038/SJ.EYE.6702719
https://doi.org/10.1136/BJO.77.4.199
https://doi.org/10.1136/BJO.77.4.199
https://doi.org/10.1097/01.IIO.0000176368.93887.2C
https://doi.org/10.1097/01.IIO.0000176368.93887.2C
https://doi.org/10.1136/BJO.67.5.327
https://doi.org/10.3109/09273972.2015.1130066
https://doi.org/10.3928/1542-8877-20030501-14
https://doi.org/10.3928/1542-8877-20030501-14
https://doi.org/10.1016/0002-9394(71)90250-9
https://doi.org/10.1016/0002-9394(71)90250-9
https://doi.org/10.1016/S0161-6420(99)90062-3
https://doi.org/10.1136/BJO.78.5.409
https://doi.org/10.1136/BJO.78.5.409
https://doi.org/10.1007/S00417-005-0026-3
https://doi.org/10.1007/S00417-003-0842-2
https://doi.org/10.1136/BJO.2003.041350
https://doi.org/10.1136/BJO.2004.043687
https://doi.org/10.1136/BJO.2004.043687
https://doi.org/10.1186/S12886-021-01954-Y/TABLES/2
https://doi.org/10.2147/OPTH.S68661
https://doi.org/10.1097/IAE.0B013E31822529CF
https://doi.org/10.1097/IAE.0B013E31822529CF
https://doi.org/10.1097/IAE.0000000000000459
https://doi.org/10.1097/IAE.0000000000000459
https://doi.org/10.1186/S12886-021-01954-Y
https://doi.org/10.1111/AOS.13295
https://doi.org/10.1136/BJO.87.11.1333
https://doi.org/10.1097/IAE.0000000000002803
https://doi.org/10.1097/IAE.0000000000002803
https://doi.org/10.2147/OPTH.S215352
https://doi.org/10.1001/ARCHOPHT.1992.01080180052028
https://doi.org/10.1001/ARCHOPHT.1992.01080180052028

	﻿Our results of the quadruple procedure in combined vitrectomy
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Ethics approval and consent to participate
	﻿Surgical procedure
	﻿Statistical analysis


	﻿Results
	﻿Discussion
	﻿References


