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ABSTRACT

Purpose: The aim of this study was to use perfl uorodecalin (PFD) as a short-term postoperative vitreoretinal tamponade and evaluate its 
effectiveness in retinal detachment.

Materials and Methods: This retrospective case series consisted of eight consecutive patients (four female, four male) who presented with 
retinal detachment (traumatic, secondary to inferior retinal tear, presence of proliferative vitreoretinopathy) at a tertiary university medical 
center in 2018–2019. All patients underwent pars plana vitrectomy with short-term PFD tamponade. Patients with a minimum follow-up of 3 
months were included in the study. The medical charts were analyzed for patient demographics, retinal attachment rates, pre- and postoperative 
visual acuity, and postoperative complications.

Results: The mean duration of PFD tamponade was 16.5 ± 6.3 (range, 7–27) days. The mean follow-up time for the patients was 8.63 ± 2.5 
months. The retina was reattached intraoperatively in all patients. In seven patients (87.5%), the retina was still attached throughout follow-up 
without further vitrectomies. A statistically signifi cant increase was observed when preoperative mean best-corrected visual acuity (BCVA) 
was compared with mean BCVA in the last follow-up visit (2.9 ± 0.3, 1.3 ± 0.7 logMAR respectively, p=0.018). In seven (87.5%) patients, 
BCVA improved postoperatively compared with preoperatively. In the postoperative period, pupillary membrane formation was observed in 
two (25.0%) patients, retrolental membrane in one (12.5%) patient, and epiretinal membrane in one (12.5%) patient.

Conclusion: PFD seems to be safe to use as a short-term postoperative vitreoretinal tamponade, and it is useful in retinal detachment.
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vitreoretinal surgery. While silicone oil (SO), SF6 gas, and 
C3F8 gas are commonly used, each has its advantages and 
potential complications.5-7 Recently, some reports have 
demonstrated that PFCLs may be used for short-medium 
postoperative endotamponade.8-10 This is particularly 
useful for patients with inferior RD who cannot tolerate a 
face-down position or for recurrent RD that is complicated 
by advanced proliferative vitreoretinopathy (PVR).9,11 
Although it has advantages, PFCL-related complications 
have also been described, such as cataract progression, 
transient intraocular pressure (IOP) elevation, and 
intraocular infl ammation.5,12

Although using PFCLs has been successful, as mentioned 
above, they have not been widely used by vitreoretinal 

INTRODUCTION

Perfl uorocarbon liquids (PFCLs) are synthetic fl uorinated 
hydrocarbons fl uids that are odorless and colorless, 
and they have a low viscosity and high-specifi c gravity 
(1.7–2.03 times greater than that of water).1 Their optical 
clarity and refractive index provide the opportunity for 
surgical maneuvers under a visible PFCL-fl uid interface.1,2 
Because of the high gravity feature of the PFCLs, it fl attens 
the separated retina from the posterior to the anterior. It 
allows the anterior displacement of the subretinal fl uid.3 
Additionally, its low viscosity makes PFCLs easier to 
use during injection and removal.4 These properties make 
PFCLs ideal for intraoperative tools in vitreoretinal surgery. 

Postoperative endotamponade is often required following 



surgeons as a postoperative endotamponade, which is 
possibly because of its potential to increase the long-term 
IOP and intraocular infl ammation.5 The purpose of the 
present study was to describe our experience with short-
term PFCLs (perfl uorodecalin, PFD) endotamponade 
following vitreoretinal surgery for RD (traumatic, 
secondary to inferior retinal tear, presence of PVR) in a 
tertiary ophthalmology department.

MATERIALS AND METHODS

This is a retrospective case series of eight eyes from 
eight consecutive patients (four female, four male) who 
presented with RD (traumatic, secondary to inferior retinal 
tear, presence of PVR) at a tertiary university medical 
center between January 2018 and November 2019. All 
patients underwent pars plana vitrectomy (PPV) with 
short-term PFD tamponade.

All participants provided informed consent before surgery. 
The study adhered to the tenets of the Declaration of 
Helsinki. This retrospective study was completed after 
local ethics committee approval.

Patients with a follow-up time of 3 months or more were 
included in the study. Their medical records were reviewed 
for the following data: patient age and sex, best-corrected 
visual acuity (BCVA) and IOP at presentation and last visit, 
indications for vitreoretinal surgery, macula status, PVR 
grade, duration of intraocular tamponade with PFD and 
SO, follow-up time, anatomical and functional outcome, 
and complications. The PVR was classifi ed according 
to the Retina Society classifi cation system.13 The BCVA 
with Snellen, IOP, and dilated retinal examination were 
evaluated at all pre- and postoperative visits. All BCVA 
was converted into the logarithm of the minimum angle of 
resolution (logMAR) for statistical analysis.

The primary outcome measures of the study were the 
retinal attachment and BCVA at the last follow-up visit, 
without the need of further vitreoretinal procedures. The 
secondary outcome measure was complications related to 
PFD use. 

Surgical technique 

All surgeries were performed by the same experienced 
retinal surgeon using the EVA phaco/vitrectomy system 
(DORC International). Conventional three-port pars plana 
23G vitrectomy was performed with non-contact wide-
fi eld viewing system. Cataract surgery was performed for 
patients who required cataract surgery. A 2.2-mm corneal 
incision and 5.0–5.5 mm capsulorhexis were performed 

in all surgeries. Device parameters were as follows: 
vacuum limit, 300; aspiration fl ow rate, 40 mL/min; and 
ultrasound power, adjusted according to the cataract type 
and density. The cortical material was removed after 
phacoemulsifi cation. After implanting the Monofocal 
Acriva UD 613 (VSY Biotechnology, Istanbul, Turkey) 
intraocular lens into the capsule bag, the vitrectomy 
phase was started. After completing core and peripheral 
vitrectomy, purifi ed PFD (Merdecalin 5, Meran, Istanbul, 
Turkey) was injected slowly over the optic disc to reattach 
the retina and continued until a single bubble fi lled the 
vitreous cavity (Figure 1). Three to four rows of endolaser 
photocoagulation were then applied around the tear and to 
the vitreous base over 360° in all eyes. The sclerotomies 
were sutured with 7–0 vicryl sutures. The surgery was 
ended by subconjunctival 8 mg (0.2 mL) triamcinolone 
acetonide injection.

159Ret Vit 2021; 30: 158-162 Ozturk et al.

Patients were asked to position themselves according to 
the location of their retinal tears—usually lying on the 
ipsilateral side or sitting upright for inferior retinal tears. 
The PFD remained in the vitreous cavity for approximately 
16 days, unless otherwise indicated. A second-stage surgery 
to remove the PFD and replace it with SO (MERSILICON 
1000 CST, Meran, Istanbul, Turkey) was performed. 
During the second stage, endolaser photocoagulation was 
used for further re-enforcement of the retina if regarded 
necessary.

Figure 1: Images of preoperative, intraoperative, and 
perfl uorodecalin removal in patient 4. a: Primary repair 
sutures of perforating trauma; b: Giant retinal tear, c: 
The reattached retina by perfl uorodecalin; d: Removal of 
perfl uorodecalin during a second-stage surgery



Statistical Analysis 

SSPS for Windows statistical software (ver. 22.0; IBM 
Corp., Armonk, NY, USA) was used for the analysis. The 
collected data are summarized using descriptive statistics. 
The results are expressed as the mean ± standard deviation 
(SD) or median (min–max). The statistical signifi cance 
of the changes in IOP and BCVA was determined using 
a Wilcoxon matched pairs signed rank test. A value of 
p<0.05 was considered to be statistically signifi cant.

RESULTS

Eight patients (eight eyes), four females, and four males 
were included in the study. The mean age of the patients 
was 53.50 ± 17.3 years. The preoperative, operative, 
and outcome parameters are demonstrated in Table 1. 
The mean follow-up time of the patients was 8.63 ± 2.5 
months. A history of ocular trauma was noted in three 
patients, two patients had degenerative myopia, and one 
underwent a previous vitrectomy. No predisposing factors 
were detected in two patients. All patients had visual acuity 
less than counting fi ngers at 0.5 m, who presented with 
macula-off RD preoperatively. There was one or multiple 

inferior retinal tears in six patients. Two eyes had grade C 
PVR preoperatively.

The mean duration of PFD tamponade was 16.5 ± 6.3 
(range, 7–27) days. The PFD was replaced by SO in all 
patients. The mean duration of SO tamponade was 5.5 
± 1.8 (range, 3–8) months. The retina was reattached 
intraoperatively in all patients. In seven patients (87.5%), 
the retina stayed attached throughout follow-up without 
further vitrectomies. A patient who had preoperative 
stage C PVR underwent RD because of new/recurrent 
PVR formation after initial successful reattachment in the 
last follow-up visit, and the patient was considered to be 
inoperable.

A statistically signifi cant increase was observed when 
preoperative mean BCVA was compared with mean BCVA 
in the last follow-up visit (2.9 ± 0.3, 1.3 ± 0.7 logMAR 
respectively, p=0.018). In seven (87.5%) patients, BCVA 
improved postoperatively compared with preoperatively. 
There was no statistically signifi cant difference between 
the mean preoperative IOP and the mean IOP in the 
postoperative fi rst week (IOP, 13.3 ± 3.2 and 14.8 ± 3.1 
respectively, p=0.52). Transient IOP elevation was not 
observed in any patient during follow-up. 
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Table 1: Preoperative, operative, and outcome parameters in 8 patients treated with vitrectomy and short-term 
tamponade with perfl uorocarbon liquids.
Pt. 
No.

Predisposing 
factor

Preoperative 
fundus status

Preoperative 
lens status

PFCL
time
(day)

PVR BCVA
initial

BCVA
fi nal

F-U 
Time 
(mo)

Final 
retinal
attachment

Complications

1 Degenerative 
myopia, 
Pseudophakia

RD due to the 
inferior retinal tear

Pseudophakic 18 None HM ,05 8 Yes -

2 Trauma,  
Pseudophakia

RD due to the 
multiple inferior 
retinal tears

Pseudophakic 14 None HM ,30 11 Yes Epiretinal 
membrane

3 Trauma RD due to the 
inferior retinal tear

Phakic 11 None HM ,10 8 Yes Lens touch 
during PPV

4 Perforating 
trauma

Giant retinal tear Phakic 14 None HM ,10 9 Yes Pupillary 
membrane

5 Previous ERM 
surgery

Total RD due to the  
inferior retinal tear

Pseudophakic 21 None ½ m 
CF

,10 11 Yes Retrolental 
membrane

6 None Total RD due to the 
retinal tear

Phakic 20 Stage 
C

LP LP 9 No Pupillary 
membrane,  
Posterior 
synechiae

7 Degenerative 
myopia, 
Pseudophakia

Total RD due to the 
inferior retinal tear

Phakic 7 Stage 
C

HM ,05 10 Yes -

8 None RD due to the 
inferior retinal tear

Phakic 27 None HM 2 m 
CF

3 Yes -

PFCL, perfl uorocarbon liquids; Pt, patient; BCVA, best-corrected visual acuity; F-U, follow-up; mo, months; PPV, pars plana 
vitrectomy; PVR, proliferative vitreoretinopathy;  ERM, epiretinal membrane; LP, light perception; HM, hand motion; CF, counting 
fi ngers; RD, retinal detachment.



In the early postoperative period, pupillary membrane 
formation was observed in two patients (25.0%) and 
retrolental membrane in one (12.5%) patient. They 
regressed with medical treatment. Epiretinal membrane 
development was seen in one patient in the late 
postoperative period. During the fi rst stage of surgery, 
in addition to PPV, four patients also underwent cataract 
surgery. Cataract progression could not be evaluated 
because we had a limited number of phakic patients, and 
our follow-up time was relatively short.

DISCUSSION

Different surgical techniques have been used for RD, 
including the use of a scleral buckle, SO, intraocular gas, 
and heavier-than-liquid compounds such as PFD.14-16 The 
fi rst use of PFCLs in vitreoretinal surgery was as an adjunct 
intraoperative tool. Recently, they have been used as a more 
prolonged duration postoperative endotamponade, with 
favorable results in cases of RD that are caused by giant 
retinal tears and inferior retinal tears.5,9,11,17 The outcomes 
of our study indicate that a high anatomic success rate can 
be obtained with short-term postoperative PFD to treat 
retinal detachment. Despite the requirement for multiple 
operations and the risk of PFCLs-specifi c side effects, 
this technique serves an effective surgical alternative for 
challenging patients with RD disorders.

The present study demonstrates that the retina was reattached 
intraoperatively in all patients, and in seven of the patients 
(87.5%), the retina remained attached throughout follow-
up without further vitrectomies. Our fi ndings are consistent 
with four previous studies that used a similar approach in 
a series of 13 eyes, 16 eyes, 39 eyes, and 62 eyes.5,10,17,18 
All these studies reported a 100% initial reattachment rate 
and fi nal reattachment rates of around 93% (92%, 93.5%, 
92.4%, and 93.7%, respectively). Failure of RD surgery in 
eyes with an inferior retinal tear or PVR can be related to 
the ineffective tamponade to the retina by gas or SO, which 
can allow fl uid to leak under the edge of the tear before the 
fi rm chorioretinal adhesion occurs. Postoperativ e PVR is 
the major cause of failure and redetachment. Theoretically, 
PFCLs can reduce postoperative inferior PVR formation 
as they displace infl ammatory cells and mediators 
from the inferior retinal surface.12 The use of PFCLs as 
postoperative endotamponade may have increased surgical 
success because of effective tamponade and decreased 
PVR formation. It should be kept in mind as one of the 
fi rst options, especially in patients with advanced PVR and 
giant inferior retinal tears.

Mikhail et al. demonstrated that visual acuity increased in 
70% of patients with 90.9% fi nal retinal re-attachment in 

their study using PFCLs as a postoperative tamponade.12 
Randolph et al. reported that 11 (48%) eyes showed vision 
improvement, four (17%) eyes had no change, and eight 
(35%) eyes had decreased vision in their study using 
PFCLs as a postoperative tamponade. They achieved fi nal 
retinal re-attachment in 69.5% of the eyes.19 In our study, 
visual acuity increased in 87.5% of patients. This higher 
rate may result from the macular-off retinal detachment 
in all patients and lower preoperative visual acuity in all 
patients. Furthermore, the high rate of fi nal retinal re-
attachment in our patients may result in high visual acuity 
because macular detachment is mostly related to lower 
visual acuity.

Use of short-term perfl uorocarbon is aimed to increase 
surgical success by applying an effective postoperative 
endotamponade, especially in cases that tolerate a face-
down position and for recurrent RD that is complicated 
by PVR. Furthermore, postoperative PVR, which is the 
primary cause of failure and redetachment, can be reduced 
by PFCLs because they displace infl ammatory cells and 
mediators from the inferior retinal surface.12 Therefore, the 
use of PFCLs as postoperative endotamponade may have 
increased surgical success because of effective tamponade 
and decreased PVR formation.

 Although PFCLs have advantages, PFCL-related 
complications such as cataract progression, IOP elevation 
and intraocular infl ammation have also been described.5,12 
Vitreoretinal surgeons do not widely use PFCLs as 
postoperative endotamponade due to their potential 
complications. Our postoperative complications were 
similar to previously published reports that used PFCLs 
as a short-term postoperative tamponade.10,12,18 Only one 
patient (12.5%) who had an epiretinal membrane in our 
study developed long-lasting complications that affected 
the fi nal visual outcome that may be related to PFCLs. In 
previous similar publications, the frequency of epiretinal 
membrane formation has been reported as 4.1–25%.12,18 A 
well-defi ned complication of PFCLs is the foreign body 
reaction. It is characterized by multiple white precipitates 
within the indwelling PFCLs. Previous studies reported 
that the frequency of foreign body reaction was 28.0–
30.4% with postoperative PFCLs.19,20 A typical foreign 
body reaction was not observed in any patient in our study, 
which may be because of the surgery was completed 
using subconjunctival triamcinolone acetonide injection. 
Sigler et al. demonstrated that the frequency of transient 
infl ammation 32% in the study where they used PFCLs 
postoperatively for 2–3 weeks.9 Similarly, in our study, 
transient infl ammation was observed in 37.5% of patients, 
two of whom had a pupillary membrane and one of whom 
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had retrolental membrane. It was resolved with topical 
anti-infl ammatory treatment. 

In conclusion, PFD appears to be safe to use as a short-
term postoperative vitreoretinal tamponade, and it is useful 
in RD. Supine positioning is also more manageable from 
the patient’s perspective. This study may be restricted 
by the retrospective data collection, the relatively small 
sample size, and the absence of a control group. A larger 
randomized, controlled study is required to further compare 
the safety and effi cacy of short-term postoperative PFD 
tamponade with postoperative SO tamponade.
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