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Scleral depressed vitreous shaving, 360 laser, and perfluoropropane (C,F,) for

retinal detachment

Vivek Chaturvedi?, Ryan P Basham', Kourous A Rezaei"’

Purpose: To review the characteristics and outcomes of patients who underwent pars plana
vitrectomy (PPV) with scleral depressed vitreous shaving, 360 degree peripheral endolaser, and 14% C3F8
gas for rhegmatogenous retinal detachment (RRD). Materials and Methods: A retrospective review of
a consecutive series of patients who underwent primary repair of RRD by PPV with scleral depressed
vitreous shaving, 360 degree peripheral endolaser, and 14% perfluoropropane (C,F,) was conducted.
Patients with less than 3 months follow-up, previous retinal surgery, and higher than grade B proliferative
vitreoretinopathy were excluded. Results: Ninety-one eyes were included in the study. The mean age was
60.1 years. The mean follow-up was 13.7 months. The macula was detached in 63% (58/91) of the eyes. The
reattachment rate after one surgical procedure was 95% (86/91) while overall reattachment rate was 100%.
There was no statistically significant difference between reattachment rates of superior, nasal/temporal, or
inferior RRDs. The mean final best corrected visual acuity (BCVA) was 20/40. Of all the patients, 66% of
patients with macula-off RRDs had a final BCVA of 20/40 or better. Conclusions: PPV with scleral depressed
vitreous shaving, 360 degree peripheral endolaser, and 14% C,F, leads to successful anatomical reattachment
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with visual improvement in patients with primary RRD.
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Rhegmatogenous retinal detachment (RRD)-the separation of
the neurosensory retina from the underlying retinal pigment
epithelium due to a retinal break-is an important cause of
visual disability if left untreated. The precursors of RRD are
changes in the vitreous body leading to tractional forces on
retina, inducing a break through which fluid gains access to the
subretinal space.! To achieve successful retinal reattachment,
the goal of surgery for RRD is to treat all retinal breaks and
relieving vitreous traction (which may also reduce the incidence
of new breaks).

Since first introduced by Machemer in 1971, pars plana
vitrectomy (PPV) has been shown to be an effective management
option for RRDs.** Over the last 40 years, there have been a
variety of advancements in vitrectomy surgery including
intraocular gases, increased vitreous cutter speeds, wide-angle
viewing systems, perfluorocarbon liquids, lighted and curved
instruments, and chandelier lights.>*! These advancements
improve the surgeon’s ability to perform a thorough evaluation
of the peripheral retina with high magnification and excellent
illumination, which is crucial in detecting and treating all
retinal breaks and relieving the vitreoretinal traction.

In this study, we evaluated PPV utilitizing the advancements
listed above, including vitreous shaving aided with
surgeon-assisted scleral depression, 360 degree peripheral
endolaser, and 14% perfluoropropane (C,F,) gas in eyes
presenting with primary RRDs. This retrospective study
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reviews the characteristics and outcomes of patients who
underwent primary repair of RRD with this surgical technique.

Materials and Methods

Institutional Review Board approval was obtained.
Aretrospective chart review was performed on all (consecutive)
patients from September 2006 to August 2009 diagnosed with
primary RRD. The following patients were excluded: Previous
vitreoretinal surgery, less than 3 months follow up, and
presence of proliferative vitreoretinopathy (PVR) higher than
Grade B. Patients with pathologic myopia or less than 50 years
of age who were treated with a scleral buckling procedure
with or without PPV were also excluded from this study.

Data points collected included age, sex, ocular history,
pre-operative visual acuity (VA), lens status, presence of
lattice degeneration, location of break (s), extent of retinal
detachment, macula status, presence or absence of vitreous
hemorrhage (VH), final best corrected visual acuity (BCVA),
final anatomic status of retina, and total number of procedures
to reattach the retina. Snellen VA measurements were converted
and evaluated in their logarithm of the minimum angle of
resolution equivalent.

Statistical analysis was performed using SPSS for Microsoft
Windows (Version 17.0). The Mann-Whitney test was performed
to compare independent groups with respect to non-categorical
variables. Fisher’s exact test was used to compare independent
groups with respect to percentages. Fisher’s exact test was
used if the expected frequencies were too small to permit use
of the chi square test. A 0.05 significance level was used for all
statistical tests and no one-sided tests were done.

Description of the procedure

After written informed consent was obtained, the patient
underwent the procedure either under retrobulbar anesthesia



July 2014

Chaturvedi, et al.: Vitreous shaving for retinal detachment 805

with monitored anesthesia care or general anesthesia by one
surgeon. Three-port 20-gauge PPV was performed using
a wide-angle viewing system (BIOM, Insight Instruments,
Stuart, FL) with a Carl Zeiss Meditec (Jena, Germany)
microscope and the Accurus Surgical System (Alcon
Laboratories, Inc., Fort Worth, Texas). The chandelier
lights (placed inferotemporally) used for all cases were either
the 27-gauge dual chandelier (Dutch Ophthalmic USA, Exter,
New Hampshire) or 25-gauge single chandelier (Synergetics
Inc, St Charles, Missouri).

After the core vitrectomy was performed, the surgeon
confirmed that the posterior vitreous was detached. If
not, the posterior vitreous was detached with a vitreous
cutter. The mid-peripheral vitreous was then removed,
followed by a thorough shaving of the peripheral vitreous
with surgeon-assisted scleral depression. To achieve
this, one sclerotomy is plugged, allowing the surgeon
to use his free hand to scleral depress with illumination
provided by the chandelier light. During the scleral
depression, the intraocular pressure (IOP) may be lowered
to 10-20 mmHg (based on scleral rigidity) to make the scleral
indentation easier. High cut rate and low suction avoids
the softening of the eye. In phakic patients, the shaft of the
vitreous cutter was held parallel to the surface of the retina
to avoid touching the lens.

After vitreous shaving, the peripheral retina was examined
with scleral depression to localize the retinal breaks. All
breaks were marked with endodiathermy. The retina was
flattened either with perflurocarbon liquid (PFO) (Perfluoron;
Alcon Laboratories, Inc.) or air (77% received PFO). Endolaser
treatment was applied with a curved, lighted laser probe
from Alcon or Lumenis (Santa Clara, CA). Laser was applied
to all retinal breaks with an additional three to four rows
applied posterior to the ora serrata for 360 degrees, with
surgeon-assisted scleral depression (avoiding the 3 o’clock
and 9 o’clock positions, if possible). More confluent laser was
applied to previously detached retina. The most posterior row
of laser was placed posterior to the vitreous base insertion.
All eyes received 14% C,F, gas as a tamponade agent. Patients
were requested to maintain face-down positioning for one
week post operatively independent of the location of the
break.

Results

Patient demographics

One hundred and thirty eyes of 130 patients were diagnosed
with primary RRD without a history of previous retinal surgery
or PVR higher than Grade B from September 2006 to August
2009. A total of 39 eyes were excluded from the study for
various reasons. Twenty-two eyes underwent a scleral buckling
procedure with or without PPV (all eyes were anatomically
attached after one procedure at last follow up visit). Nine
eyes underwent laser demarcation as primary treatment for
asymptomatic shallow RRDs (all eyes were successfully treated
with one procedure at last follow up visit. Five eyes underwent
pneumatic retinopexy as primary treatment with 3 eyes being
anatomically reattached at their last follow-up visit. (2 eyes
required subsequent PPV to reattach the retina).

A total of 94 eyes underwent PPV with surgeon assisted
scleral depressed vitreous shaving, 360 degree peripheral

endolaser, and 14% CF, gas. Three eyes were excluded as a
result of insufficient follow-up, with all 3 anatomically attached
after one procedure at last follow-up visit. Ninety-one eyes of
91 patients were included in the study.

The mean age was 60.1 = 11.3 years (range, 35-93 years).
The mean follow-up was 13.7 + 9.2 months and a median
of 12 months (range, 3-34 months). There were 56%
male (51 males) and 44% female (40 females) patients.
Out of 91, 65% (59 eyes) were phakic, 35% (32 eyes) were
pseudophakic, and 7% (6 eyes) had undergone prior laser
in situ keratomileusis surgery. Lattice degeneration was
present in 14% (13 eyes) [Table 1].

Initial retinal detachment characteristics

The mean extent of the RRD was 7.3 clock
hours (range, 1.5-12 clock hours). The mean number of
retinal breaks was 2.2 (range, 1-9 breaks). Among the 91 eyes,
16% (15 eyes) had vitreous hemorrhage; 62% (56 eyes) had
breaks located superiorly (from 10-2 o’clock); 20% (18 eyes)
had breaks located nasally or temporally (between 2-4 0’clock
or 8-10 o’clock); 18% (17 eyes) had breaks located inferiorly (from
4-8 o’clock); 36% (33 eyes) had macula-on RRDs with
the average time from loss of vision to presentation was
9 days (range, 1-60 days); and 64% (58 eyes) had macula-off
RRDs with the average duration of macula-off status (from loss
of VA based on patient history until time of presentation) was
13 days (range, 1-150 days) [Table 2].

Anatomical and visual outcomes

The single surgical re-attachment rate was 95% (86/91).
This was defined as anatomically flat retina (no subretinal
fluid after a minimum of 3 months of follow up) without
the need for additional procedures (laser, cryotherapy, or
additional surgery). The single surgical re-attachment rate in
phakic eyes was 93% (55/59) and in pseudophakic eyes was
97% (31/32) (P = 0.442). The single surgical re-attachment rate
was 100% (56/56) for eyes with superior breaks, 89% (16/18) for
eyes with nasal or temporal breaks, and 82% (14/17) for eyes
with inferior breaks. The location of the break did not have
any significant impact on the successful re-attachment of the
retina (P = 0.629). The single surgical re-attachment rate was
94% (31/33) for macula-on RRDs and 93% (55/59) for macula-off
RRDs (P =0.621) [Table 3].

The mean pre-operative VA was 20/300 (range, 20/20-hand
movements, HM) while the mean final BCVA was 20/40 (range,
20/20-5/200). The mean pre-operative VA in macula-on RRDs
was 20/50 (range, 20/20-HM; vision was HM in those eyes
with vitreous hemorrhage but were still macula-on RRDs)
while the mean final BCVA was 20/30 (range, 20/20-5/200).
The mean pre-operative VA in macula-off RRDs was
5/200 (range, 20/70-HM) while the mean final BCVA
was 20/40 (range, 20/20-HM).

Of the 91 eyes, 82% (75/91) achieved mean final BCVA >20/60
and 75% (68/91) achieved mean final BCVA > 20/40. In the
macula-on RRD eyes, 97% (32/33) and 91% (30/33) achieved
mean final BCVA > 20/60 and > 20/40, respectively. In the
macula-off RRD eyes, 74% (43/59) and 66% (38/59) achieved
mean final BCVA > 20/60 and > 20/40, respectively.

Subsequent surgeries
In this study, 5.5% (5/91) of the eyes required additional retinal
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Table 1: Patient demographics

Characteristic Data

Age (years) 60+11 (range, 35-93)
Follow up (months) 13.7+9 (range, 3-34)
Male 56% (51/91)

Female 44% (40/91)
Phakic 65% (59/91)
Pseudophakic 35% (32/91)

Prior laser in situ keratomileusis
Lattice degeneration

7% (6/91)
14% (13/91)

Table 2: Retinal detachment characteristics

RRD characteristic Data

36% (33/91)

64% (58/91)

7.3 clock hours

(range, 1.5-12 clock hours)
2.2 breaks

(range, 1-9 breaks)

16% (15/91)

Macula on
Macula off
Mean extent of RRD

Mean number of
retinal breaks
Vitreous hemorrhage

RRD: Rhegmatogenous retinal detachment

Table 3: Percentage of anatomic success with a single
procedure

RRD characteristic Single procedure P value
success (%)

Overall 95 (86/91)

Phakic 93 (55/59) 0.442
Pseudophakic 97 (31/32)

Superior breaks 100 (56/56) 0.629
Temporal or nasal breaks 89 (16/18)

Inferior breaks 82 (14/17)

Macula off 93 (55/58) 0.621
Macula on 94 (31/33)

RRD: Rhegmatogenous retinal detachment

re-attachment surgery. Two eyes developed PVR Grade C or
higher and 3 eyes developed new RRDs secondary to new
retinal breaks (posterior to laser). All 5 of these eyes underwent
asecond PPV with scleral buckling. All eyes were anatomically
flat after second retinal reattachment surgery at last follow-up
visit. The average number of surgical procedures to reattach
the RRD in our study was 1.05. The overall reattachment rate
was 100%.

Of the 91 eyes, 3.2% (3 eyes) eyes had subsequent PPV
for other retinal pathology. Two eyes had PPV for epiretinal
membrane (ERM) (each 4 months after initial PPV for RRD),
and 1 eye had PPV for macular hole (MH) 16 months after
initial PPV for RRD.

All 59 phakic eyes had progression of cataract during follow
up; 66% (39/59) had uncomplicated cataract extraction as of last
follow-up visit.

Discussion

The importance of vitreous base shaving for the repair of
pseudophakic RRDs and RRDs with PVR has been documented
previously.'%!I The development of new technologies allows
the surgeon to gain excellent access to the vitreous base.
Chandelier lighting provides superior illumination of the
peripheral retina, alleviating the need for endoilluminator.
The chandelier light allows direct visualization of the vitreous
base while the vitreous farther away can be identified with
retroillumination. The chandelier permits the surgeon to
use his other hand for controlled scleral depression, making
him independent from support staff (in both phakic and
pseudophakic eyes). To avoid touching the lens in phakic
eyes, we did not perform vitrectomy anterior to the ora serrata.
A temporary reduction of intraocular pressure also helped
anterior scleral indentation by reducing counter pressure.
In these cases, a high cut rate and low suction with gentle
movement of scleral depressor prevented softening of the eye.

Meticulous shaving of the peripheral vitreous may reduce
the risk for the formation of new retinal breaks post-operatively,
since it has been thought that post-operative breaks are caused
by vitreous base traction.["! Peripheral vitreous shaving
theoretically reduces the vitreous scaffold needed for anterior
PVR formation as described by Cowley et al. when they
demonstrated the use of PPV for RRD was the single strongest
predictor of PVR.["™ Veckeneer and Wong demonstrated
the benefit of vitreous base shaving using transscleral,
diaphonoscopic illumination in eyes with RRDs." Their
modified light source (“lightindentor”) allowed transscleral
illumination of the vitreous base, allowing for controlled
vitreous base removal. Martinez-Castillo et al. also found that
“meticulous” peripheral vitreous dissection (1 = 61) leads to
high re-attachment rate in phakic, pseudophakic, and aphakic
RRDs with unseen breaks (98%).1" In the current study, 2 eyes
developed PVR leading to re-detachment and 3 eyes developed
new breaks leading to re-detachment. Peripheral vitreous
shaving may play a role in increasing the single surgical success
rate for PPV for RRD.

Another step in reducing the rate of post-operative
complications (new retinal breaks and recurrent RRDs) is
the placement of 360 degree peripheral retinopexy which
effectively produces a second ora serrata. A curved, lighted
endolaser probe allows treatment near the ora serrata in
both phakic and pseudophakic patients. The 360 degree laser
has been shown to be successful in a variety of conditions,
including PPV, for retained lens fragments and after removal
of silicone 0il.'"!¥! Koh et al. showed that intraoperative 360
degree retinopexy was associated with a three-fold reduction
in the incidence of RRD after PPV.I*¥!

The 360 degree peripheral endolaser with PPV may
promote the formation of ERM postoperatively. Ryan Jr.
and Mittra suggested that the development of PVR and
ERM is a disadvantage of PPV for RRD.!"! Of the 91 patients,
3.2% (3/91) of the patients in study underwent a second PPV
for repair of either ERM (n =2) or MH (1 = 1). Two eyes in this
study developed PVR leading to re-detachment. Katira et al.
reported that 12.8% of eyes (n = 141) undergoing PPV (All
patients underwent standard three-port PPV, posterior
vitreous detachment with laser or cryotherapy for retinopexy,
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internal drainage of subretinal fluid, air-fluid exchange, and
placement of an intraocular gas tamponade) for RRD develop
post-operative ERM, and 4.2% underwent second PPV with
membrane peeling for ERM.?) The rate of ERM formation
requiring PPV and membrane peeling in our study (3.2%) was
similar to Katira et al. (4.2%). Peripheral laser might increase
the rate of ERM formation.

Yoon and Marmor reported that it takes 24 hours to
3 days to achieve chorioretinal adhesion following laser
photocoagulation.?] During this time, the subretinal fluid
can re-detach the retina. To avoid retinal re-detachment by
formation of new inferior breaks, all patients in this study
received 14% C.F, gas and positioned face down for one
week post-operatively. This theoretically would tamponade
the inferior retina during while chorioretinal adhesions are
forming from the endolaser treatment. This may reduce
retinal re-detachment during this critical time period. The use
of C,F,, however, is associated with increased risk of cataract
progression, angle closure glaucoma, transient increased
intraocular pressure, and fibrinous pupillary membranes.*
All phakic eyes in our study had progression of their cataract.
Thirty-nine of the 59 eyes (66%), who were phakic at initial visit,
had uncomplicated cataract extraction by the last follow up
visit. This is comparable to previous reports where 53-58% of
phakic patients undergoing PPV for RRD had cataract surgery
at their last follow up.®2 None of the eyes had elevated
intraocular pressure requiring treatment one month after PPV.
The major drawbacks for utilizing C.F, gas were progression
of cataract and delay of air travel.

In this study, surgeon-assisted vitreous shaving, 360
endolaser, and C,F, gas yielded an overall 95% (86/91) single
surgical success rate. In literature, PPV for primary RRD has
a single surgical re-attachment rate of 70-98%.3! The single
surgical re-attachment rate in our study was 97% (31/32) of
pseudophakic eyes, 93% (55/59) of phakic eyes, 82% (14/17)
of eyes with inferior breaks, 89% (16/18) of eyes with nasal or
temporal breaks, 100% (56/56) of eyes with superior breaks,
93% (55/59) of macula-off RRDs, and 94% (31/33) of macula-on
RRDs. Although we did not find a statistically significant
difference between the superior, nasal/temporal, or inferior
RRDs (P = 0.629), the study’s small sample size of RRDs with
inferior breaks (1 = 17) does not give the study enough power
to fully understand the difference in outcome. Further studies
comparing vitreous shaving for superior versus inferior RRDs
will be helpful.

PPV alone for RRDs in phakic eyes has been shown to have a
single surgical re-attachment rate of 63.8% to 92%.>** Miki et al.
showed a 92% success rate (n = 87) for phakic superior RRDs
with flap tears.’? Our results for RRDs in phakic eyes (93%)
were higher than these numbers. The anatomical success of
PPV for phakic RRDs in our study may be explained by the
extensive peripheral vitreous shaving, 360 degree retinopexy,
and use of C,F, to help reduce the risk of post-operative breaks
and recurrent RRD (with or without PVR).

Visual rehabilitation following RRD, particularly with
macula-off RRDs, can be limited. The difficulty in visual
recovery depends on outer retinal changes in the detached
retina.¥3% In this study, the mean pre-operative VA in
macula-off eyes was 5/200 (range, 20/70-HM) while the mean
final BCVA in macula-off eyes was 20/40 (range, 20/20-HM).

Ross and Kozy reported 59% of macula-off RRDs regain 20/50
or better VA while Speicher et al. showed 80% of eyes achieve
20/40 vision or better.®”*! Bourlh et al. found the mean final
BCVA in macula-off eyes to be 20/73.*! In this study, 66% of
the macula-off eyes achieved mean final BCVA of better than
20/40 (mean final BCVA 20/40). Our results are consistent with
previous findings that although eyes with macula-off RRDs
have poorer visual outcome than eyes with macula-on RRDs, the
majority (66%) achieve visual rehabilitation to 20/40 or better.

This study design is limited by its retrospective and
non-comparative nature. The primary limitations of this
technique are cataract progression and delay in air travel.

In conclusion, PPV with surgeon assisted scleral depression,
360 degree peripheral endolaser, and C,F, gas leads to
successful anatomic outcome and functional improvement
in phakic, pseudophakic, inferior, superior, macula-on, and
macula-off primary RRDs, as highlighted by Chong and
Fuller.*”! The single surgical re-attachment rate was 95%.
Overall, 82% of eyes achieved mean final BCVA > 20/60, and
75% achieved mean final BCVA > 20/40.
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