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ABSTRACT
Objective: To determine the outcomes of using perfluorocarbon liquid (PFCL) as postoperative tamponade in complex inferior
retinal detachments.
Study Design: Quasi-experimental study.
Place and Duration of Study: Layton Rahmatullah Benevolent Trust (LRBT) Eye Hospital, Karachi, Pakistan, from January
2020 to December 2021.
Methodology: This study was carried out on forty eyes of forty patients from the surgical retina clinic with rhegmatogenous
inferior retinal detachment involving macula having proliferative vitreoretinopathy grade C (PVR grade-C). All eyes underwent
25G pars plana vitrectomy with PFCL as postoperative tamponade for 15 to 21 days. All patients were advised to maintain
supine position postoperatively.  PFCL-Silicon oil  exchange was done after  15-21 days.  The outcomes were measured as
complete retinal reattachment between the neurosensory retina (NSR) and retinal pigment epithelium (RPE), changes in postop-
erative visual acuity and complications. Patients were followed up for a minimum duration of 6 months. Data were analysed
using SPSS version 23.
Results: In 39 out of 40 eyes (97.5%) retina was completely attached. Postoperative visual acuity was improved in 24 eyes
(60%), while in 16 eyes (40%) it remained stable. Worsening of visual acuity was not noted in any case. During follow-ups,
uveitis was detected in 2 eyes (5%), cataract in 4 eyes (10%), optic atrophy in 2 eyes (5%) and endophthalmitis and subse-
quently redetachment in 1 eye (2.5%).
Conclusion:  In complex inferior retinal detachments, PFCL is safe and effective postoperative tamponade provided it is used
for a short-term period, especially in those patients who are noncompliant with postoperative face-down position.
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INTRODUCTION

Perfluorocarbon  liquids  (PFCLs)  are  synthetic  fluorinated
hydrocarbons  fluids  that  are  odorless,  colorless,  optically
clear,  having  low  viscosity,  low  surface  tension,  and  high
specific gravity.1 These physical properties make perfluoro-
carbon liquids a good option to flatten the retina peropera-
tively.2
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Patients with old retinal detachments (RD) or failed surgeries
are frequently complicated by severe proliferative vitreoretino-
pathy (PVR).3 Routinely used endo-tamponade agents like gas
or silicon oil (SO) have a specific gravity lighter than water, there-
fore, they do not support the inferior retina and advanced prolif-
erative vitreoretinopathy leads to recurrent detachment.4 An
ideal agent used as endo-tamponade for inferior retina should
be of higher specific gravity than water.5

Since PFCL has higher specific gravity than water it could act as
an ideal endotamponade in postoperative period for the inferior
retina,  but  its  use  as  a  postoperative  tamponade  has  been
controversial due to the concerns regarding corneal toxicity,
retinal infiltration, and inflammatory reaction in experimental
studies6. Some recent studies support the use of PFCL as postop-
erative short-term tamponade.7

Usually face-down positioning is recommended for 1-2 weeks
after  retinal  detachment  surgery  with  gas  and silicon oil  as
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tamponade, which is quite inconvenient and not readily toler-
ated, especially patients who are young, mentally challenged,
elderly, have cervical pain or arthritis. As postoperative tampo-
nade, PFCL obviates the need of postoperative face-down posi-
tioning.8

The aim of this study was to determine whether PFCL is safe as
postoperative tamponade in complex inferior retinal detach-
ment if used for a short duration.

METHODOLOGY

This quasi-experimental study was done at the Layton Rahmat-
ullah Benevolent Trust (LRBT) Eye Hospital, from January 2020
to December 2021. Patients were enrolled from surgical retina
clinic  with  the  macula  off  inferior  retinal  detachment  and
advanced  PVR  (grade-C)  after  ethical  review  board  (ERB)
approval  and patient’s consent.  The inclusion criteria were
primary macula involving inferior retinal detachment (RRD)
with PVR-C from any cause and previously failed RRD surgery.
The exclusion criteria were dense cataract, glaucoma, uveitis,
proliferative diabetic retinopathy, choroidal neovasculariza-
tion and macular hole.

All patients underwent visual acuity measurement by Snel-
len’s chart, slit lamp biomicroscopy with 90D lens and indirect
ophthalmoscopy.  Preoperative  data  included  age,  gender,
best  corrected  visual  acuity  (BCVA),  intraocular  pressure
(IOP), configuration of retinal detachment and grade of PVR.
The surgery was done under general (GA) or local anaesthesia
(LA) using 25G pars plana vitrectomy on constellation vision
system (Alcon) and LUMERA-700 microscope by a single experi-
enced vitreoretinal surgeon. After core vitrectomy and induc-
tion  of  PVD (posterior  vitreous  detachment),  vitreous  base
shaving  was  done.  Before  injecting  PFCL  as  tamponade  to
flatten  the  retina  all  pre  and  subretinal  membranes  were
removed as much as possible. A 360-degree endolaser photo-
coagulation was carried out. PFCL was filled till it touches the
posterior surface of the crystalline lens/ intraocular lens.

All patients were instructed to maintain a supine position for 15
days. After 15-21 days, a second surgery was performed in
which PFCL was exchanged with 1000cs silicon oil.

The complete retinal reattachment, postoperative best-cor-
rected visual acuity and complications were recorded. SPSS
version 23 (IBM, USA) was used for the statistical analysis of
data. Mean ± standard deviation (SD) or median with interquar-
tile range (IQR) was used to express continuous variables. The
relationships  between  pre,  intra  and  postoperative  factors
were analysed using Student’s t-test for continuous data and
Chi-square  test  for  categorical  data.  A  p-value  <0.05  was
considered statistically significant. Pre-operative, intraopera-
tive and postoperative factors were categorised according to
the  variable  being  measured,  i.e.  intraocular  pressure  was
categorised as within normal limits and elevated. Categorical
data were expressed as counts and percentages in the statis-
tical software in 2 specific categories and then analysed.

RESULTS

Forty eyes of forty patients were included in the study. Twen-
ty-two (55%) of patients were males and eighteen (45%) were
females, age ranged from 11 to 80 years with a median age of
52.5  years.  Patients  were  followed  up  from  a  minimum  6
months to maximum 24 months duration. The BCVA preopera-
tively was counting fingers (CF) in 15 patients (37.5%), hand
movement (HM) in 17 patients (42.5%) and perception of light
(PL) in 6 patients (15%). Before surgery 16 eyes (40%) were
phakic and 24 eyes (60%) were pseudo-phakic. Thirty-three
eyes (82.5%) were primary RRDs and 7 eyes (17.5%) were
redetachments in silicon oil (SO) filled eyes. The mean preoper-
ative intraocular pressure was 12.9±4.11 mmHg ranging from
6-22 mmHg. All eyes were macula off inferior retinal detach-
ments with PVR grade-C.

PFCL-SO exchange was done as a second procedure in all eyes
after  15-21  days.  Two  eyes  (5%)  showed  subretinal  fluid
pocket in superior retina in PFCL-filled eyes that were drained
out during PFCL-SO exchange. Complete postoperative retinal
flattening or reattachment was achieved in 39 eyes out of 40
eyes (97.5%) after PFCL-silicon oil exchange up to 6 months of
follow-up.

After follow-up of 6 months, improvement in best-corrected
visual  acuity  (BCVA)  was  observed  in  24  eyes  (60%),  and
stability in 16 eyes (40%). Worsening of visual acuity was not
noted in any case.

Table I shows the relationship between preoperative factors,
retinal reattachment, and the final VA. A p-value was taken to
be significant if less than 0.05. However, the authors found that
none of the preoperative factors had a significant relationship
with the anatomical outcome. The only significant predictive
factor for better final BCVA was better preoperative Log MAR
visual acuity.

IOP  intraocular  pressure;  IQR  interquartile  range;  log  Mar
logarithm of  minimum angle  of  resolution;  PFCL  perfluoro-
carbon  liquid;  SD  standard  deviation;  VA  visual  acuity.
Student’s t- test was used for continuous data, and Chi-square
test was used to analyse categorical data.

Post  PFCL-SO  exchange,  6  eyes  had  intraocular  pressure
greater than 21 mmHg, which was medically controlled; none
of the eyes went into hypotony.

During  follow-ups,  uveitis  was  detected  in  2  eyes  (5%),
cataract in 4 eyes (10%), optic atrophy in 2 eyes (5%) and
endophthalmitis  and  subsequently  redetachment  in  1  eye
(2.5%).

Table II  describes the relationship between immediate and
medium-term postoperative conditions, retinal reattachment,
and the final VA. A relationship was considered statistically
significant if the p-value was less than 0.05, which was not the
case in any of the tested parameters.
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Table I: Relationship between preoperative factors, retinal reattachment, and the final VA.

 Reattachment p-value Final VA Status p-value
No
(n = 1)

Yes
(n = 39)

Better
(n = 24)

Stable or Worse
(n = 16)

Mean Age (SD) 47.59 (±20.5) 46.00 (±0) 0.94 48.96 (±20.71) 45.44 (±20.03) 0.60
Gender
Male (%)
Female (%)

 
0 (0)
1 (2.5)

 
22 (55)
17 (42.5)

0.27  
12 (30)
12 (30)

 
10 (25)
6 (15)

0.44

Mean LogMAR VA (SD) 2.70 (±0) 1.73 (±0.31) 0.004 1.70 (±0.28) 1.83 (±0.41) 0.24
Preoperative elevated IOP
No (%)
Yes (%)

 
1 (2.5)
0 (0)

 
38 (95)
1 (2.5)

0.97  
24 (60)
0 (0)

 
15 (37.5)
1 (2.5)

0.34

Lens status
Phakic (%)
Pseudophakic (%)

 
0 (0)
1 (2.5)

 
16 (40)
23 (57.5)

0.41  
11 (27.5)
13 (32.5)

 
5 (12.5)
11 (27.5)

0.36

Mean duration of PFCL
placement (d) (SD)

14 (±0) 16.69 (±3.08) 0.39 16.83 (±2.96) 16.31 (±3.30) 0.605

Type of surgery
Primary (%)
Re-do (%)

 
1 (2.5)
0 (0)

 
32 (80)
7 (17.5)

0.64  
24 (60)
0 (0)

 
9 (22.5)
7 (17.5)

0.002

Table II: Relationship between immediate and medium-term postoperative conditions, retinal reattachment, and the final VA.

 Reattachment p-value Final VA Status p-value
No
(n = 1)

Yes
(n = 39)

Better
(n = 24)

Stable or Worse
(n = 16)

Elevated IOP during PFCL
placement
No (%)
Yes (%)

 
 
0 (0)
1 (2.5)

 
 
34 (85)
5 (12.5)

0.70  
 
22 (55)
2 (5)

 
 
13 (32.5)
3 (7.5)

0.33

Elevated IOP after PFCL removal
No (%)
Yes (%)

 
 
1 (2.5)
0 (0)

 
 
34 (85)
5 (12.5)

0.90  
 
21 (52.5)
3 (7.5)

 
 
14 (35)
2 (5)

>0.99

Hypotony
No (%)
Yes (%)

 
1 (2.5)
0 (0)

 
39 (97.5)
0 (0)

-  
24 (60)
0 (0)

 
16 (40)
0 (0)

-

Optic disc atrophy
No (%)
Yes (%)

 
1 (2.5)
0 (0)

 
37 (92.5)
2 (5)

0.82  
23 (57.5)
1 (2.5)

 
15 (37.5)
1 (2.5)

0.77

Cataract formation
No (%)
Yes (%)

 
1 (2.5)
0 (0)

 
35 (87.5)
4 (10)

0.74  
22 (55)
2 (5)

 
14 (35)
2 (5)

0.67

Inflammation
No (%)
Yes (%)

 
1 (2.5)
0 (0)

 
37 (92.5)
2 (5)

0.81  
24 (60)
0 (0)

 
14 (35)
2 (5)

0.076

ERM
No (%)
Yes (%)

 
1 (2.5)
0 (0)

 
30 (75)
9 (22.5)

0.59  
17 (42.5)
7 (17.5)

 
14 (35)
2 (5)

0.22

ERM epiretinal membrane; IOP intraocular pressure; IQR interquartile range; logMar logarithm of minimum angle of resolution; PFCL perfluorocarbon liquid;
SD standard deviation; VA visual acuity. Chi- square test was used to analyse the relationship between postoperative factors and the outcome.

DISCUSSION

Surgical failure in eyes with inferior retinal detachment is
attributed to multiple factors like incomplete removal of vitre-
oretinal tractions, high-grade PVR, inadequate support to the
inferior retina by gas or SO, as well as failure to maintain
face-down position postoperatively.9 All these factors allow
seepage  of  fluid  through  the  tear  in  the  subretinal  space
before the formation of a firm chorioretinal adhesion.7,10 Pars
plana  vitrectomy  for  inferior  retinal  detachment  reports
primary success rates of 79% that drop to 64% if the patient
has preoperative PVR.11,12

 

 

This study analyses the outcomes of using PFCL as postopera-
tive  tamponade  in  complex  retinal  inferior  detachments.
Figures 1 and 2 show fundus photographs peroperatively as
well as a flat retina postoperatively at 6 months respectively.

The rate of anatomical success in this study was 97.5%. This
is  consistent  with  previously  published  studies  showing
anatomical success ranging from 80.3% to 93.7% including
complex retinal detachment surgeries and in cases with giant
retinal tears.13 Reza reported a success rate of 69% but he
used PFCL as postoperative tamponade only for 3 days.14
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Figure  1:  Peroperative  photographs.  (A)  Retinal  detachment  with
proliferative vitreoretinopathy grade C and inferior retinal break. (B)
Retinal flattening with perfluorocarbon liquid.

Figure  2:  Flat  retina  after  perfluorocarbon  liquid  and  silicon  oil
exchange.

In this study, visual acuity improved in 60%, remained stable
in  40%  and  worsening  was  not  noted  in  any  case.
Bhurayanontachai et al. reported an improvement in 45.9%,
stability in 37.7% and worsening in 16.4% of eyes.6 Sirima-
haraj et al.  reported visual acuity improvement in 54.8%,
stability  in  32.3%,  and  worsening  in  12.9%.15  This  study
showed  significantly  better  results  than  both  studies;  a
reason might be that cases of tractional retinal detachment
(TRD) or giant retinal tears (GRT) were not included. Further-
more,  silicon  oil  was  used  as  the  only  tamponade  in
exchange of PFCL after 2-3 weeks.

During follow-up, no serious complications of using PFCL as a
short-term tamponade such as corneal toxicity, subretinal
migration or photoreceptor damage were encountered. Post-
operative inflammation was found in 20%, cataract progres-
sion  in  10%,  raised  intraocular  pressure  in  15%,  optic
atrophy in 5%, and endophthalmitis followed by redetach-
ment in 2.5% of cases. Sirimaharaj et al. reported redetach-
ment in 22.6% cases of giant retinal tears while the study
done by Bhurayanontachai et al. showed 19.7% re-detach-
ment rate in complex rhegmatogenous and tractional retinal
detachment.15  Rofail  et  al.  reported  that  only  6.3% eyes
suffered retinal  redetachments.16  Significantly  lesser  rate  of
redetachment in this study might be due to selection bias
(RRDs Vs GRT)

With this technique, postoperative positioning is quite easier
for patients. However, the obvious disadvantage of this tech-
nique is that a second surgery is needed for the PFCL-silicon
oil exchange. Limited data, single-centre and short follow-up
are the main limitations of this study which restrict generali-
sation of  the results,  and necessitate studies with longer
follow-up and large sample size.

CONCLUSION

In complex inferior retinal detachments, PFCL is safe and
effective postoperative tamponade provided it  is  used for  a
short-term period, especially in those patients who are non--
compliant with postoperative face-down position.

ETHICAL APPROVAL:
The ethical approval was given by the Ethical Committee of
LRBT, letter No. LRBT/TTEC/ERC 423/01.

PATIENTS’ CONSENT:
Informed consent were obtained from patients to publish the
data.

COMPETING INTEREST:
The authors declared no competing interest.

AUTHORS’ CONTRIBUTION:
SN: Study design and literature search.
UN: Literature review and initial drafting.
HMF: Statistical analysis and data analysis.
SFR: Critical review of the manuscript for final approval.
All  the  authors  have  approved  the  final  version  of  the
manuscript  to  be  published.

REFERENCES

Figueroa MS, Casas DR. Inflammation induced by perfluoro-1.
carbon  liquid:  intra-  and  postoperative  use.  Biomed
Research  International  2014;  2014:907816.  doi:10.1155/
2014/907816.
Yu,  Q,  Liu  K,  Su  L,  Xia  X,  Xu  X.  Perfluorocarbon  liquid:  Its2.
application in vitreoretinal surgery and related ocular inflam-
mation.  Biomed  Research  International  2014;  (2014):
250323. doi.org/10.1155/2014/250323.
Idrees S,  Sridhar J,  Kuriyan AE.  Proliferative Vitreoretino-3.
pathy: A Review. Int Ophthalmol Clin 2019; 59(1):221-40.
doi.org/10.1097/iio.0000000000000258.
Schwartz SG, Flynn HW, Lee WH, Wang X. Tamponade in4.
surgery for retinal detachment associated with proliferative
vitreoretinopathy. Cochrane Database Systematic Reviews
2014;  2(2):CD006126.  doi.org/10.1002/1465  1858.CD00
6126.pub3.
Morescalchi F, Costagliola C, Duse S, Gambicorti E, Parolini5.
B, Arcidiacono B, et al. Heavy silicone oil and intraocular
inflammation.  Biomed  Res  Int  2014;  2014:574825.  doi.
org/10.1155/2014/574825.
Bhurayanontachai P, Seepongphun U. Outcomes of a postop-6.
erative  perfluorocarbon  liquid  tamponade  for  complex
retinal  detachments:  12 years  of  experience  in  southern



Outcomes of  using perfluorocarbon liquid as postoperative tamponade in  complex inferior  retinal  detachments

Journal  of  the College of  Physicians and Surgeons Pakistan 2022,  Vol.  32(11):1454-14581458

Thailand. BMC Ophthalmology 2020; 20(1):358. doi.org/10.
1186/s12886-020-01600-z.

Mikhail  MA, Mangioris G, Best RM, McGimpsey S, Chan7.
WC. Management of giant retinal tears with vitrectomy
and perfluorocarbon liquid postoperatively as a short-term
tamponade. Eye (London, England) 2017; 31(9):1290-5.
doi.org/10.1038/eye.2017.157/
Kusaba K, Tsuboi K, Handa T, Shiraki Y, Kataoka T, et al.8.
Primary rhegmatogenous retinal detachment: Evaluation of
a  minimally  restricted  face-down  positioning  after  pars
plana  vitrectomy  and  gas  tamponade.  International  J
Ophthalmology  2021;  14(6):936-9.  doi.org/10.18240/ijo.
2021.06.21.
Nagpal M, Chaudhary P, Wachasundar S, Eltayib A, Raihan9.
A. Management of recurrent rhegmatogenous retinal detach-
ment. Indian J Ophthalmol 2018; 66(12):1763-71. doi.org/
10. 4103%2Fijo.IJO_1212_18.
Kuhn F, Aylward B. Rhegmatogenous retinal detachment: A10.
reappraisal  of  its  pathophysiology  and  treatment.
Ophthalmic  Res  2014;  51(1):15-31.  doi:  10.1159/000
355077.
Regler  R,  Sachs HG,  Hillenkamp J,  Helbig H,  Framme C.11.
Long-term evaluation  of  anatomic  and  functional  results
after  complicated  retinal  detachment  treated  with  pars
plana vitrectomy and heavy silicone oil  tamponade.  Klin

Monbl Augenheilkd 2009; 226(9):707-12. doi.org/10.1055/
s-0028-1109685.

Sharma A, Grigoropoulos V, Williamson TH. Management12.
of primary rhegmatogenous retinal detachment with inferior
breaks. Br J Ophthalmol 2004; 88(11):1372-5. doi.org/10.
1136/bjo.2003.041350.
Ting Daniel SW, Foo VXH, Tan TE, Sie NM, Wong CW, Tsai13.
ASH, et al. 25-years trends and risk factors related to surg-
ical outcomes of giant retinal tear-rhegmatogenous retinal
detachments.  Scientific  Reports  2020;  10(1):  5474.  doi.
org/10.1038/s41598-020-61592-0.
Reza  AT.  Postoperative  Perfluro-N-Octane  tamponade  for14.
complex retinal detachment surgery. Bangladesh Med Res
Counc Bull 2014; 40(2):63-9.  doi.org/10.3329/bmrcb.v40i2.
25185.
Sirimaharaj M, Balachandran C, Chan WC, Hunyor AP, Chang15.
AA, Gregory-Roberts J, et al. Vitrectomy with short term post-
operative tamponade using perfluorocarbon liquid for giant
retinal  tears.  Br  J  Ophthalmol  2005;  89(9):1176-9.
doi.org/10.1136/bjo.2004.065409.
Rofail M, Lee L. Perfluoro-n-octane as a postoperative vitreo-16.
retinal tamponade in the management of giant retinal tears.
Retina  2005;  25(7):897-901  doi.org/10.1097/00006982-
200510000-00013.

••••••••••


