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ABSTRACT

Purpose: To determine the
Vitreoretinopathy.

Study Design: Quasi experimental Study.

Place and Duration: Ophthalmology department of Sahiwal Teaching Hospital, Sahiwal from February 2022 to
August 2022.

Methods: Study included patients of either gender, older than 19 years with rhegmatogenous retinal detachment
with Proliferative vitreoretinopathy (PVR) grade B or less. There were two groups and each group had fifty-one
patients. All patients underwent pars plana vitrectomy and silicon oil tamponade. Group 1 was control group.
Group 2 had intravitreal injections of methotrexate 500ug at the end of surgery. We repeated the injections at 1%,
2"" and 4™ week postoperatively.

role of intra-silicon oil methotrexate injection to prevent Proliferative

Results: There were 56(54.9%) male and 46(45.1%) female patients. Postoperatively visual acuity improved in
thirty cases (58.82%) in group 1 and in forty-two cases (82.35%) in group 2.Postoperatively PVR developed in
11(21.57%) patients in group 1 while in group 2 no patient had PVR. Recurrent Retinal detachment occurred in
9(19.61%) patients in group 1 and 3(5.88%) patients in group 2.Chi square test demonstrated statistically
significant difference in the frequency of development of PVR and re-detachment of retina between two groups,
p<0.05.

Conclusion: Methotrexate is an effective adjuvant used in Pars plana Vitrectomy for rhegmatogenous retinal
detachment repair. It prevents PVR resulting in better surgical and functional outcome.
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INTRODUCTION

There is a complex and dynamic interplay between
retina and vitreous. A healthy vitreous is essential for

the integrity of retina. Neurosensory retina can
develop a break because of aging, trauma, infection,
inflammation, genetic predisposition and surgical
complication. Sick vitreous and break in the
neurosensory retina allow passage of fluid into the
subretinal space thus separating neurosensory retina
from the retinal pigment epithelium. Rhegmatogenous
retinal detachment affects about 13.3 persons per
million population.' Incidence of rhegmatogenous
retinal detachment is increasing over time.”* It has
increased by more than 50% during the last ten years
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and this increase is primarily in men older than 50
years.*

Retinal detachment is the most common retinal
emergency that can lead to permanent blindness.’
Timely surgical intervention is essential to save vision.
Although conventional scleral buckling has been the
mainstay of treatment but nowadays vitrectomy is
more commonly employed. Primary surgical success
rate with modern techniques reaches up to 90%.°
Initial failure of surgery is due to failure to close all
the existing breaks and inability to sufficiently relieve
retinal tractions.”® Late failure is most commonly due
to contraction of vitreous base, formation of new
breaks and development of PVR.>*°

PVR occurs in about 10% cases of retinal
detachment surgery and is responsible for two third of
surgical failures.® Retinal tear alters homeostasis of the
eye and retinal pigment epithelial cells become
exposed to vitreous cavity. Inflammatory mediators
step in due to breakdown of blood ocular barrier.
Retinal glial cells, retinal pigment epithelial cells,
fibroblasts, macrophages and cytokines result in
membrane formation over and under the surface of
retina.!* PVR can take the form of star folds, retinal
shortening, traction, rolled edges of breaks and
wrinkling of retinal surface.

PVR can lead to blindness even after successful
primary surgical retinal repair. Various technigques
have been employed to prevent development of PVR."
Infusion of low molecular weight heparin and 5
fluorouracil have been tried. It assumed that these
drugs might block inflammatory cascades.** Recently
methotrexate has been used in preventing development
and progression of PVR in retinal detachment
surgeries. Methotrexate has been used in the form of
per operative infusion and postoperative repeated
intra-silicon oil injections in various injection
regimens.**°

Objective of the study is to evaluate the Role of
intrasilicon oil methotrexate injection to prevent
development of proliferative vitreoretinopathy.

METHODS

This quasi experimental study was conducted in
Ophthalmology department of Sahiwal Teaching
Hospital, Sahiwal from February 2022 to August 2022.
The research protocol was approved by institutional
review board of the institution. Informed consent was
taken from all the patients. Patients of either sex aged

19 and above presenting with rhegmatogenous retinal
detachment (RRD) with PVR grade B or less were
included. Exclusion criteria comprised of combined
rhegmatogenous and tractional retinal detachment,
previous history of retinal detachment surgery in the
same eye, giant retinal tear, proliferative
vitreoretinopathy of grade C, retinal detachment
associated with penetrating ocular trauma, pregnant
and breast-feeding ladies.

Detailed history of all the patients regarding
duration of symptoms of decreased vision, floater and
flashes was taken. History of risk factors for retinal
detachment was noted. Presenting visual acuity and
intraocular pressure were noted. Anterior and posterior
segment examination was performed by slit lamp.
Indirect ophthalmoscope was also used to examine
posterior segment. Extent of retinal detachment with
location of retinal breaks was documented. Severity
and extent of PVR was also noted. Patients were
divided into two groups with the help of lottery
method. Group 1 was control group and group 2 was
study group who received methotrexate injections.
Single surgeon performed standard 23-gauge pars
plana vitrectomy (PPV) in all patients. Silicon oil was
injected to give postoperative tamponade. Group 2
patients received 500 pg methotrexate intravitreal
injection. Patients were given steroid and antibiotic
drops eight times in a day for the first week
postoperatively. Subsequently eye drops regimen was
changed to four times a day for the next three weeks.
Patients were instructed to adopt posture according to
the location of retinal breaks. In group 2 patients
additional intrasilicon oil methotrexate injections were
given at postoperative week 1, 2 and 4. All patients
were followed up at week 1, 2, 4, 8 and 12. At each
visit visual acuity and intraocular pressure were
measured. Detailed slit lamp examination was
performed. Retinal examination was performed with
the help of 90 D and wide field contact lens. Retina
was examined for evidence of development of PVR
and recurrence of retinal detachment. Study outcomes
were prevention of development of PVR and attached
retina at the end of three months.

All information was collected with the help of
self-designed proforma. SPSS version 23 was used for
statistical analysis. Qualitative variables like gender,
preoperative and post-operative visual acuity, PVR
development and recurrent retinal detachment were
presented as frequency and percentage. Quantitative
variable like age was presented as mean and standard
deviation. Chi square test was used to calculate
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Table 1: Characteristics of Retinal Detachment.

Characteristics of Retinal Detachment

Break Location

Risk Factors

Extent
Four quadrants 56(54.9%) All quadrants
Superior
0,
Three quadrants 15(14.7%) Lateral & Inferior
Inferior
Two quadrants 2(2%) Lateral
Superior & Lateral
One quadrant 20(28.4%) Superior & Inferior

Macular

22(21.6%) Cataract surgery 43(42.2%)
42(41.2%) Myopia 17(16.7%)
13(12.7%) PVD 16(15.7%)
10(9.8%) Trauma 9(8.8%)
5(4.9%) YAG Capsulotomy 5(4.9%)
4(3.9%) RD in other eye 5(4.9%)
4(3.9%) Lattice Degeneration 5(4.9%)
2(2%) Family History of RD 2(2%)

Duration of Retinal Detachment

Baseline PVR Grade

Macular Involvement

Less than one week 20(19.6%) No PVR

22(21.6%)

0,
One week to one month 33(32.2%) Grade A 16(15.7%) Macula detached 90(88.2%)
More than one month 49(48%) Grade B 64(62.7%) Macula attached 12(11.8%)
Table 2: Baseline and Final Visual Acuity at 3 Month Followup.

Visual acuit Baseline VA Final VA

Y Control Methotrexate Control Methotrexate
6/18 to 6/6 4(7.84%) 5(9.80%) 11(21.57%) 11(21.57%)
6/60 to 6/24 3(5.89%) 0(0%) 23(45.09%) 27(52.94%)
FC to HM 31(60.78%) 28(54.90%) 9(17.65%) 9(17.65%)
Less than HM 13(25.49%) 18(35.29%) 8(15.69%) 4(7.84%)

difference in the development of PVR and recurrence
of retinal detachment between two groups. P < 0.05
was taken statistically significant.

RESULTS

There were 56(54.9%) male and 46(45.1%) female
patients. In that study 47(46.1%) right and 55(53.9%)
left eyes were included. Characteristics of Retinal
detachment are shown in tablel. After PPV, PVR
development was noted in 11(21.57%) eyes in control
group while none of the eyes in methotrexate group
showed PVR development. There was statistically
significant difference between two groups with respect
to development of PVR p=0.000. Recurrent retinal
detachment occurred in 10(19.61%) eyes in control
group and 3(5.88%) eyes in methotrexate group. Chi-
Square showed statistically significant difference
between two groups regarding recurrent retinal
detachment p=0.038. New breaks without PVR were
noted in 1(1.96%) eye in control group and 3(5.9%)
eyes in methotrexate group. New breaks with PVR
occurred in 9(17.64%) eyes in control group while in
methotrexate group there was not a single eye with
new break with PVR.

Baseline and final visual acuity at 3 months follow
up is shown in Table 2. The Chi-square test was used

In the control group 30(58.82%) eyes showed
improvement in visual acuity but this improvement
was not statistically significant  (p=0.21).In
methotrexate group 42(82.35%) eyes showed
improvement in visual acuity, this improvement was
statistically significant (p=0.000).

DISCUSSION

This study entails the role of intrasilicon oil
methotrexate injections after pars plana vitrectomy in
the prevention of PVR. Results of the current study
demonstrated improved functional and anatomical
success after pars plana vitrectomy for retinal
detachment repair with adjunctive use of methotrexate
injections. PVR developed in 11(21.56%) eyes in
control group and no eyes in methotrexate group.
Recurrent retinal detachment occurred in 10(19.61%)

eyes in control group and 3(5.88%) eyes in
methotrexate group.

Methotrexate is a folate analogue, and it
competitively inhibits enzymes used to form

deoxyribonucleic acid and ribonucleic acid. It results
in inhibition of metaplasia of retinal pigment epithelial
cells and formation of contractile fibro cellular
membranes. Rationally Methotrexate should prevent
the formation of PVR and result in better anatomical

to calculate difference in visual acuity preoperatively  and functional outcome after retinal detachment
and postoperatively. surgery.
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In the current study intrasilicon oil injections of
500 microgram methotrexate were used. Those
injections were given per operatively and afterward atl
week, 2 week and 4 weeks postoperatively. Falayarjani
and co-authors injected intrasilicon oil methotrexate in
a dose of 250 microgram at the end of retinal
detachment surgery. Retinal re-detachment occurred in
4.5% cases in methotrexate group and 22.7% cases in
the control group.'’Results of our study are
comparable to the results of their study.

Nourina and co-authors injected 250 microgram
intra silicon oil methotrexate injections at the time of
surgery and then at 3 and 6 weeks postoperatively.
There were no adverse effects noted and all cases
showed attached retina at the conclusion of the study."®

Baha and colleagues used methotrexate infusion
during vitrectomy. In their study retinal reattachment
rate was 82% in study and 86% in control group. They
reported functional improvement in patients of high
risk of PVR when methotrexate infusion was used. In
contrast to the results of our study, they did not find
any extra advantage of use of methotrexate infusion in
terms of anatomical success."

Sadaga’s study demonstrated that none of the eyes
that received intra operative methotrexate infusion
during pars plana vitrectomy developed PVR and
recurrent RD. Postoperatively visual acuity improved
in 72.41% cases.”® In our study 83.25% cases in
methotrexate group showed improvement in visual
acuity.

In another study that included eyes with open
globe injuries, re-detachments and advanced PVR, use
of per operative methotrexate infusion showed
promising results. In that study retinal attachment rate
was 80% at the end of study. Mean preoperative visual
acuity was 1.35 logMAR that improved to 1.01
logMAR postoperatively.'® Results of our study have
supported that methotrexate group showed an
improvement in the attachment of the retina and a
better visual acuity.

In a study that was focused to evaluate the results
of repeated intrasilicon oil injections of methotrexate
in cases of advanced PVR, retinal attachment was seen
in 86% cases in study group compared to 22.2% cases
in control group. Mean number of methotrexate
injections was six.”

Retinal attachment rate in our study is better than
the attachment rates of other studies. Possible reason
may be that we chose cases with low grade PVR and

used repeated intrasilicon oil methotrexate injections
in higher doses. The process of PVR formation and
progression may continue as long as 90 days after
retinal detachment repair.'? Half-life of intravitreal
methotrexate is 3 to 5 days. Repeated methotrexate
injections are required to suppress development of
PVR.

The present study did not include cases of
complex retinal detachments associated with
penetrating  ocular  trauma, recurrent retinal
detachments and retinal detachments with advanced
proliferative vitreoretinopathy. These limitations are
acknowledged in the current research. Additionally,
short follow up of the study is another limitation.
Moreover, we did not assess the potential detrimental
effects of methotrexate on retina, which signifies a
major shortcoming of our study.

In future we suggest studies with larger sample
size and longer follow up period to see the optimum
dose and timing of methotrexate injections in the
prevention of PVR.

CONCLUSION

Majority of cases of failed retinal detachment surgery
are due to development of PVR. Methotrexate is an
effective adjuvant used in pars planavitrectomy for
rhegmatogenous retinal detachment repair. It prevents
proliferative vitreoretinopathy and leads to better
surgical and functional outcome.

Conflict of Interest: Authors declared no conflict of
interest.

Ethical Approval: The study was approved by the
Institutional review board/Ethical review board
(No.54/DME/SLMC/SWL).

REFERENCES

1. Li JQ, Welchowski T, Schmid M, Holz FG, Finger
RP. Incidence of Rhegmatogenous Retinal Detachment
in Europe - A Systematic Review and Meta-Analysis.
Ophthalmologica. 2019;242(2):81-86.

Doi: 10.1159/000499489.

2. vanlLeeuwen R, Haarman AEG, van de Put MAJ,
Klaver CCW, Los LI. Dutch Rhegmatogenous Retinal
Detachment  Study  Group. Association  of
Rhegmatogenous Retinal Detachment Incidence with
Myopia Prevalence in the Netherlands. JAMA
Ophthalmol. 2021;139(1):85-92.

Doi: 10.1001/jamaophthalmol.2020.5114.

80

Pak J Ophthalmol. 2024, Vol. 40 (1): 77-82



Role of Intrasilicon Oil Methotrexate Injection to Prevent Development of Proliferative Vitreoretinopathy

10.

11.

12.

13.

Park JY, Byun SJ, Woo SJ, Park KH, Park SJ.
Increasing trend in rhegmatogenous retinal detachment
in Korea from 2004 to 2015. BMC Ophthalmol.
2021;21(1):406. Doi: 10.1186/s12886-021-02157-1.
Nielsen BR, Alberti M, Bjerrum SS, la Cour M. The
incidence of rhegmatogenous retinal detachment is
increasing. Acta Ophthalmol. 2020;98(6):603-606.

Doi: 10.1111/a0s.14380

Kunikata H, Abe T, Nakazawa T. Historical, Current
and Future Approaches to Surgery for Rhegmatogenous
Retinal  Detachment. Tohoku J Exp Med.
2019;248(3):159-168. Doi: 10.1620/tjem.248.159.
Sultan ZN, Agorogiannis EI, lannetta D, Steel D,
Sandinha T. Rhegmatogenous retinal detachment: a
review of current practice in diagnosis and
management. BMJ Open Ophthalmol.
2020;5(1):e000474. Doi:  10.1136/bmjophth-2020-
000474. Erratum in: BMJ Open Ophthalmol.
2021;6(1):e000474corrl.

Gupta D, Ching J, Tornambe PE. Clinically
undetected retinal breaks causing retinal detachment: A
review of options for management. Surv Ophthalmol.
2018;63(4):579-588.

Doi: 10.1016/j.survophthal.2017.08.002.

Nagpal M, Chaudhary P, Wachasundar S, Eltayib
A, Raihan A. Management of recurrent
rhegmatogenous  retinal  detachment. Indian J
Ophthalmol. 2018;66(12):1763-1771.

Doi: 10.4103/ijo.1JO_1212 18.

Idrees S, Sridhar J, Kuriyan AE. Proliferative
Vitreoretinopathy: A Review. Int Ophthalmol Clin.
2019 Winter;59(1):221-240.

Doi: 10.1097/110.0000000000000258.

Nagpal M, Juneja R, Talati S. Managing PVR in the
era of small gauge surgery. J Ophthalmol.
2021;2021:10.Doi: 10.1155/2021/8959153

Xu K, Chin EK, Bennett SR, Williams DF, Ryan
EH, Dev S, et al. Predictive Factors for Proliferative
Vitreoretinopathy ~Formation after Uncomplicated
Primary  Retinal Detachment Repair. Retina.
2019;39(8):1488-1495.

Doi: 10.1097/1AE.0000000000002184.

El-Baha S, Leila M, Amr A, Lolah MMA.
Anatomical and Functional Outcomes of Vitrectomy
with/without Intravitreal Methotrexate Infusion for
Management of  Proliferative  Vitreoretinopathy
Secondary to Rhegmatogenous Retinal Detachment. J
Ophthalmol. 2021;2021:3648134.

Doi: 10.1155/2021/3648134.

Schaub F, Abdullatif AM, Fauser S. Proliferative
Vitreoretinopathieprophylaxe:  Mission  (im)possible
[Proliferative vitreoretinopathy prophylaxis: Mission
(im)possible]. Ophthalmologe. 2021;118(1):3-9.
German. Doi: 10.1007/s00347-020-01173-8.

14.

15.

16.

17.

18.

19.

20.

Schaub F, Schiller P, Hoerster R, Kraus D, Holz FG,
Guthoff R, et al. PRIVENT Study Group. Intravitreal
5-Fluorouracil and Heparin to Prevent Proliferative
Vitreoretinopathy: Results from a Randomized Clinical
Trial. Ophthalmology. 2022 Oct;129(10):1129-1141.
Doi: 10.1016/j.ophtha.2022.05.024.

Roca JA, Yon-Mendoza A, Huaman N, Wu L.
Adjunctive serial post-operative intravitreal
methotrexate injections in the management of advanced
proliferative vitreoretinopathy. Graefes Arch Clin Exp
Ophthalmol. 2021;259(10):2913-2917.

Doi: 10.1007/s00417-021-05206-z.

Jahangir S, Jahangir T, Ali MH, Lateef Q, Hamza
U, Tayyab H. Use of Intravitreal Methotrexate Infusion
in Complicated Retinal Detachment for Prevention of
Proliferative Vitreoretinopathy in a Pilot Study. Cureus.
2021;13(8):e17439. Doi: 10.7759/cureus.17439.
Falavarjani KG, Hadavandkhani A, Parvaresh MM,
Modarres M, Naseripour M, Alemzadeh SA. Intra-
silicone Oil Injection of Methotrexate in Retinal
Reattachment Surgery for Proliferative
Vitreoretinopathy. Ocul Immunol Inflamm.
2020;28(3):513-516.

Doi: 10.1080/09273948.2019.1597894.

Nourinia R, Borna F, Rahimi A, Jabbarpoor
Bonyadi MH, Amizadeh Y, Daneshtalab A, et al.
Repeated Injection of Methotrexate into Silicone Oil-
Filled Eyes for Grade C Proliferative Vitreoretinopathy:
A Pilot Study. Ophthalmologica. 2019;242(2):113-117.
Doi: 10.1159/000500271.

Sadaka A, Sisk RA, Osher JM, Toygar O, Duncan
MK, Riemann CD. Intravitreal methotrexate infusion
for proliferative vitreoretinopathy. Clin Ophthalmol.
2016;10:1811-1817. Doi: 10.2147/OPTH.S111893.
Roca JA, Yon-Mendoza A, Huaman N, Wu L.
Adjunctive serial post-operative intravitreal
methotrexate injections in the management of advanced
proliferative vitreoretinopathy. Graefes Arch Clin Exp
Ophthalmol. 2021;259(10):2913-2917.

Doi: 10.1007/s00417-021-05206-z.

Authors’ Designation and Contribution

Ahmad Zeeshan Jamil; Professor: Concepts,
Design, Literature Search, Data Acquisition, Data

Analysis,  Statistical  Analysis, Manuscript
Preparation, Manuscript Editing, Manuscript
Review.

Muhammad Hannan Jamil; Assistant Professor:
Concepts, Design, Literature Search, Data
Acquisition, Data Analysis, Statistical Analysis,
Manuscript Preparation, Manuscript Editing,
Manuscript Review.

Pak J Ophthalmol. 2024, Vol. 40 (1): 77-82

81



Ahmad Zeeshan Jamil, et al

Abdullah Muaz; Resident: Concepts, Design,

Literature Search, Data Acquisition, Data
Analysis,  Statistical ~ Analysis,  Manuscript
Preparation, Manuscript Editing, Manuscript
Review.

Hina Nazir; Resident: Concepts, Design,
Literature Search, Data Acquisition, Data
Analysis,  Statistical ~ Analysis, Manuscript

Preparation,
Review.

Muhammad Nauraiz Zubair Chawla; Resident:
Concepts, Design, Literature Search, Data
Acquisition, Data Analysis, Statistical Analysis,
Manuscript Preparation, Manuscript Editing,
Manuscript Review.

Manuscript Editing, Manuscript

82

Pak J Ophthalmol. 2024, Vol. 40 (1): 77-82



