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Giant retinal tear retinal detachment
etiologies, surgical outcome, and
incidence of recurrent retinal
detachment after silicone oil removal

Eman Abo Taleb, Manish P. Nagpal’, Navneet S. Mehrotra', Kalyani Bhatt',
Sangeeta Goswami', Abdulrahaman Noman?

Abstract:

PURPOSE: The purpose of this study was to evaluate etiologies, management, and outcomes of
patients with giant retinal tears (GRTs) undergoing primary surgery at a tertiary referral center.

METHODS: This was a retrospective, consecutive case series of 94 patients with at least 3 months
follow-up after silicone oil removal (SOR). Fifty-seven eyes (60.6%) underwent vitrectomy, 36
eyes (38.3%) underwent combined vitrectomy with buckling, and 1 eye (1.1%) underwent scleral
buckling. Perfluorocarbon liquid (PFCL) heavy liquid to flatten GRT flap intraoperative has been
used then PFCL air exchange then air-silicon exchange in all eyes undergoing vitrectomy. Fellow
eye was observed for retinal detachment (RD).

RESULTS: Idiopathic cause constitutes 47 eyes (50%), in which 25 eyes (26.6%) are myopic and 22
eyes (23.4%) have a history of trauma. Eighty-five eyes (90.4%) achieved anatomic success. Visual
acuity at the last follow-up was at least 20/400 in 71 eyes (75.5%) of patients. Recurrent RD after
SOR was found in 21 eyes (22.3%), of which 50% had proliferative vitreoretinopathy grade C (PVR-C)
or more (P = 0.03) and 20% had GRT size more than 180° (P = 0.04). Pars plana vitrectomy (PPV)
alone (P=0.89) or combined PPV with buckling (P = 0.98) has no significant correlation with recurrent
RD. Twenty-one percent of the fellow eye had RD.

CONCLUSION: Idiopathic cause constitutes the majority (50%). Patients with GRT who underwent
surgery achieved a high anatomic success rate. PVR-C or more and GRT size more than 180°
remain the most significant risk factor for recurrent RD after SOR, whereas PPV alone or combined
PPV with buckling has no significant correlation with recurrent RD.
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study estimates 0.094 per 100,000 of the
general population per year.?

Introduction

giant retinal tear (GRT) is defined as a
full-thickness retinal break extending
circumferentially for 3 clock h (90°) in
the presence of a posteriorly detached

GRTs may arise spontaneously, but
approximately 25% of cases occur in
association with ocular trauma.® The fellow

vitreous.!! GRTs are rare; their incidence has
not been well established in the literature.
The true incidence of GRTs is difficult to
assess given their rarity, but one recent
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eye of patients who have experienced
a spontaneous giant retinal tear is at an
increased risk of developing GRTs, retinal
detachment (RD), or both.”!
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Previous studies have reported various risk factors for
GRTs; these include trauma, high myopia, aphakia and
pseudophakia, and young age."!

The surgical approach for GRT has always been a
challenge for vitreoretinal surgeons, as these patients
have a high risk of proliferative vitreoretinopathy (PVR)
formation (40%-50%).") Many approaches!*’! to
repositioning and fixating the inverted retinal flap,
reattaching the retina, and reducing the risk of
redetachment have been reported with varying success
rates. The use of perfluorocarbon liquids (PFCLs)
demonstrated by Chang ef al.? to unfold and flatten the
inverted retina provides several advantages.

Despite improvement in the surgical maneuvers and
tamponade agents, recurrence of the detachment still
occurs due to several factors, such as reopening of the
tear, formation of a new tear, or extension of the existing
tear due to concurrent PVR.!! PVR is one of the late
complications of giant retinal breaks and the leading
cause of surgical failure.l Increased access to the exposed
retinal pigment epithelium allows greater spillage of cells
and pigment into the vitreous cavity and on the retinal
surface, thereby increasing the risk of PVR.!

In this study, we studied the etiology and the demographic
and clinical characteristics of GRT and the safety and
efficacy of pars plana vitrectomy (PPV) or combined PPV
with encircling scleral buckle, 360° laser retinopexy, and
postoperative silicone oil tamponade in management.
In addition, we sought to study complications of the
surgery and the risk factor for redetachment and
determine the final anatomic and visual outcomes of the
surgery. We also studied the incidence of RD in fellow
eyes of patients with GRT.

Methods

This retrospective study was performed on consecutive
94 patients (94 eyes) who underwent RD surgery over a
10-year period from May 2004 to November 2013 at Retina
Foundation and Asopalav Eye Hospital, Ahmedabad,
India. Informed written consent was obtained from each
patient to do PPV and scleral buckle or only PPV for
the treatment of GRT. Medical records of these patients
were reviewed, and patients with GRTs were identified.
Datasheets were designed and patient information
including age, sex, lens status (phakic, pseudophakic,
or aphakic), and laterality (right or left eye) were noted.
The patients were stratified into two age groups: older
than 30 years and 30 years of age or younger. History of
trauma and myopic refractive errors of the patients were
taken into account. Each patient underwent complete
preoperative ophthalmic examinations including
best-corrected visual acuity (BCVA) using the Snellen

chart, slit-lamp biomicroscopy, intraocular pressure (IOP)
measurement using noncontact tonometer, fundus
examination by indirect ophthalmoscopy, and B-scan
ultrasonography if required.

For statistical analysis, Snellen visual acuity was
converted to the logarithm of the minimum angle
of resolution (logMAR). Mean was used for the
description of quantitative data, and percentages
were used for qualitative data. Univariate analyses,
such as the Chi-square test and Fisher’s exact test,
were used to compare qualitative data, whereas the
two-sample t-test was used to compare quantitative
data. Statistical analyses were done using SPSS statistical
software (version 19.0; SPSS, Inc., Chicago, IL, USA). For
all statistical tests, P < 0.05 was considered significant.

Surgical technique

Alleyes were operated under general or local anesthesia. At
the beginning of surgery, 360° peritomy was done followed
by slinging of the four rectus muscle and placement of an
encircling equatorial band no. 240 (2.5 mm) in eyes with
inferior PVR but not tied till the retina was flattened.
Conventional 3-port PPV procedure using a 23-gauge
or 25-gauge vitrectomy system coupled with contact
wide-field viewing system. Vitrectomy was performed,
and then, PFCL heavy liquid was injected into the vitreous
cavity to unroll the retina and displace the subretinal fluid.
This was followed by diathermy of the edges of the tear,
excision of the anterior flap, and smoothening of the edges
of the posterior flap. Meticulous removal of the peripheral
vitreous base under wide-field viewing with indentation
with all efforts made to remove as much vitreous as
possible. Under PFCL tamponade, 360° laser (several
rows extended up to the retinal periphery) was applied
to seal the retina. Finally, PFCL air exchange followed by
silicone 0il (1000) air exchange was done. The height of the
buckle aimed to be relatively low and broad to minimize
radial fold formation. All patients were instructed for
postoperative face down for 10 h daily for at least 7 days.
All surgeries were done by one surgeon. In phakic eyes,
the lens was spared in all cases. This treatment was a part
of standard patient care and not specific for the study.
Follow-up examinations were done at postoperative
day 1 and months 1, 3, and 6. Silicone oil removal (SOR),
with or without cataract surgery, was planned following
signs of oil emulsification. All patients were followed up
regularly for at least 3 months after silicone oil removal
with complete ophthalmological examination each visit
with special attention to BCVA, lens status, IOP, and
peripheral retinal status. Complete anatomical success
was defined as complete retinal attachment after silicone
oil removal at the 3™ postoperative month, whereas
incomplete success was considered in eyes where the
retina remained detached under silicone oil or redetected
after SOR.
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Results

Ninety-four eyes (94 patients) with GRT were included in
the current study. The baseline characteristics, available
for all patients, are summarized in Table 1.

The mean age was 36.1 + 10.6 years (range: 5-76 years).
Thirty-five patients (37%) were 30 years or younger
and 59 patients (62.8%) were older than 30 years. Male
gender was more prevalent group (85 patients, 90.4%)
than female gender (9 patients, 9.6%). There was no
difference between right and left eyes 47 (50%) in each.
Most GRTs were idiopathic 47 eyes (50%), myopia in 25
eyes (26.6%), and trauma in 22 eyes (23.4%) [Figure 1].

Hereditary vitreoretinopathy was found in 3 eyes (6.7%),
previous cataract surgery in 38 eyes (84.4%), and
previous refractive surgery in 4 eyes (8.9%).

The clinical characteristics at presentation are summarized
in Table 2.

The mean presenting vision was logMAR 2.20 + 0.94.
A significant proportion of eyes presented with vision of
less than 20/200 in 82 eyes (87.2%) and only 4 eyes (4.3%)
presented with vision 20/40 or better. The majority had
total RD with detached fovea at the time of presentation
78 eyes (83%) and 16 eyes (17%) had nasal subtotal RD
with attached fovea. PVR was found in 82 eyes (87.2%)
of which PVR grade C or greater were found in 27 eyes
and no PVR in 12 eyes (12.8%). The circumference of
the GRT was between 90° and 180° in 58 eyes (61.7%),
between 180° and 270° in 31 eyes (33%), and more than
270°in 5 eyes (5.3%) [Table 3].

Table 1: Baseline characteristics
Baseline characteristics

Number of eyes

Mean age 36.77+15.74 (5-76)
Age group (%)

<30 35 (37)

>30 59 (62.8)
Gender (%)

Male 85 (90.4)

Female 9(9.6)
Eye (%)

Right 47 (50)

Left 47 (50)
Risk factor (%)

Idiopathic 47 (50)

Myopia 25 (26.6)

Trauma 22 (23.4)
Other risk factor (%)

Hereditary vitreoretinopathy 3(6.7)

Previous cataract Sx 38 (84.4)

Previous refractive Sx 4 (8.9)

Mean duration of symptoms 19.78+29.89 (1-180)

Fellow eye

The median presenting BCVA for the fellow eye was
better than 20/40 in 52 (71.3%) and less than 20/200 in
14 (19.2%). Nontraumatic, noniatrogenic GRT was seen
in % fellow eyes, vitreoretinal disease was noted in 30
(31.9%) white without pressure was seen in 22.3% and
lattice degeneration was seen in 9.6%.

Fifteen eyes (21%) of the fellow had previous/current
RD: 8 eyes (11.1%) are non-GRT RD and 7 eyes (9.7%)
are GRT RD. Only 1 eye (1.4%) has GRT without
RD [Table 3].

Surgical treatment

The intraoperative management techniques used in the
surgical repair of these cases are presented in Table 4.
Majority of the GRTs (57 eyes, 60.6%) were treated by
PPV, and 36 eyes (38.3%) were treated by combined
scleral buckling and PPV. One eye (1.1%) macula on
GRT was treated with cryotherapy and scleral buckle
surgery. The retina in this eye remained attached at the
last available follow-up visit (9 months) without any
additional procedure.

Outcomes

Outcomes data were available for 94 eyes, as summarized
in Table 5. Primary retinal reattachment (after the first
operation) was 75 eyes (80%), and the final retinal
reattachment (after one or multiple operation) was 85
eyes (90.4%), with the final visual acuity more than
20/400 in 71 eyes (75.5%).

Most of the postoperative complications were related
to silicone oil, with cataract formation being the
most common (24 eyes, 25.2%). Recurrent RD was
found in 21 eyes (22.3%). The mean time for SOR was
10.69 £ 10.17 months, with range between 6 and 72 months.

About 50% of recurrent RDs had PVR-C or more which
mainly result from the traction of fibrotic PVR tissue
that usually occurred at area away from the original
GRT with significant correlation (P = 0.03) and only
20% of the recurrent RDs had GRT size more than

Trauma

Idiopathic Myopia

Figure 1: Risk factor
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Table 2: Clinical characteristics at presentation

Preoprative clinical characteristics Number of eyes

Presenting vision 20/40 or better (%) 4 (4.3)
Presenting vision worse than 20/200 (%) 82 (87.2)
Lens status (%)

Phakic 52 (55.3)

Pseudophakic 34 (36.2)

Aphakic 6 (6.4)

Dislocated lens 2(2.1)
Retinal detachment (%)

Fovea off 78 (83)

Fovea on 16 (17)
Size of GRT (%)

Between 90° and 180° 58 (61.7)

Between 180° and 270° 31 (33)

>270° 5(5.3)
PVR (%)

Yes 82 (87.2)

No 12 (2.8)
PVR-C or greater (%)

Yes 27 (28.7)

No 67 (71.3)

PVR: Proliferative vitreoretinopathy

Table 3: Clinical characteristics of the fellow eye at
presentation

Clinical characteristics Number of eyes

Presenting vision 20/40 or better (%) 52 (71.2)
Presenting vision worse than 20/200 (%) 14 (19.2)
Retinal finding (%)
Normal 56 (77.8)
Previous/current non-GRT RD 8(11.1)
Previous/current GRT RD 7(9.7)

GRT without RD 1(1.4)

GRT: Giant retinal tear, RD: Retinal detachment

Table 4: Management data

Oprative data Number of eyes
Surgery (%)
Pars plana vitrectomy 57 (60.6)
Cryobuckle 1(1.1)
Combined buckle and vitrectomy 36 (38.3)
Retinectomy (%) 6 (6.4)
Relaxing retinectomy (%) 3(3.2)
Tamponade (%)
Silicon 92 (97.9)
PFCL 1(1.1)

No tamponade
PFCL: Perfluorocarbon liquid

180° (P = 0.04). There was no significant correlation
between the incidence of recurrent RD after silicon oil
removal land the type of surgery P value was 0.98 in
combined vitrectomy with encirclage buckling and P
value was 0.89 in vitrectomy alone both P values are
>0.05. Raised IOP requiring treatment was found in 19
eyes (20.2%) [Figure 2].
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Figure 2: Postoperative complications

Discussion

A GRT is a full-thickness retinal break that extends
circumferentially for 90° or more in the presence of
posterior vitreous detachment. GRTs are thought to
be most commonly idiopathic or spontaneous. These
have been estimated to represent 28%-78% of all
GRTs.'"” The wide range of incidence may be due, at
least partly, to the definition of idiopathic GRT used in
previous (and possibly outdated) studies. In some case
series, idiopathic GRTs were considered to be those
that were nontraumatic, whereas in others, idiopathic
referred to the absence of any known predisposing
factors, including high myopia and previous intraocular
surgery.!"? If eyes with predisposing factors other than
trauma (such as high myopia and previous intraocular
surgery) had also been excluded, then it is likely that
the incidence of true idiopathic GRT would be less than
that reported in the various case series. In the present
study, GRT was defined as idiopathic in the absence
of predisposing factors, myopia of any degree, and
trauma. According to this definition, the incidence of
idiopathic GRT was 50%. The other predisposing factors
for the development of a GRT in the present study
were myopia (26.6%), trauma (23.4%), and hereditary
vitreoretinopathies (6.7%).

In our study the mean age was 36.8 years with about 37%
are under or equal the age of 30 year with predominantly
male preponderance (90.4%) this consistent with data in
previous reports.*#! Morteza et al.’! evaluated major
risk factors for GRTs such as high myopia, trauma,
age, and lens status, and they found that young
age was the only significant risk factor associated
with GRTs where the incidence of GRT in age 30 or
less is 34% which is comparable to our result. Their
data showed that for each year increase in age, the
incidence of GRTs decreased by 6%, and they conclude
that the fellow eyes of patients with nontraumatic
GRTs, especially patients younger than 30 years of
age, may be considered at high risk, and therefore,
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Table 5: Outcome
Postoprative outcome
Visual acuity (%)

Number of eyes

More than 20/400 71 (75.5

Less than 20/400 23 (24.5
Final anatomy (%)

Attached 85 (90.4)

Not attached 9(9.6)
Postoperative complication (%)

Cataract 24 (25.2)

Recurrent RD 21 (22.3)

High IOP 19 (20.2)

Band keratopathy 7 (7.4)

Epiretinal membrane 5(5.3)

Endophthalmitis 0
RD: Retinal detachment, IOP: Intraocular pressure

prophylactic treatment may be warranted in such
case.?!

The proportion of eyes presenting with a BCVA of
20/40 or better was only 4.3%, within the 0%-50% range
observed in other published studies.[®'"*l However,
the majority (87.2%) presented with BCVA worse than
20/200, and this was compatible with the result in other
studies which is ranged 33%-91%."! These relatively
bad levels of presenting vision in the present study
may be considered a reflection of the comparatively
high number of fovea-off detachments (83%), >180°
GRT (33%), and PVR grade C (PVR-C) or greater (28.7%).
Furthermore, other publications have reported fovea-off
RDs in 31%-94%, GRT >180° in 6%—-62%, and severe PVR
in 9%—62%.18141

Although a small randomized clinical trial for GRT
with PVR-C or greater found no difference in the
5-year anatomic reattachment, visual outcomes, and
complications between postoperative tamponade with
silicone oil and long-acting perfluoropropane (C3E8)
gas,[z] silicone oil is still the tamponade of choice in most
centers across the world."*'7] This preference is reflected
in the present study, where silicone oil was found to have
been used in 97.9% of cases, even though only 28.7%
presented with PVR-C or worse.

In the present study, the retinal reattachment rate for
GRT was 80% after the primary procedure with the final
reattachment of 90.4% at the last follow-up. This percentage
is similar to the published rates in the literature of 70%-—
90% reattachment after the first operation and 74%-97%
at the final visit for GRT retinal reattachment.’*'*!”] These
results are also comparable to the 82.0% (95% confidence
interval, 77.9-85.7) retinal reattachment rate after primary
surgery by retinal specialists.['¥l

In our study final BCVA of 20/400 or better was found
in 75.5%. This result was comparable to the final BCVA

outcomes in the previously published series where final
BCVA of 20/400 or better was found in 84.9%.1"")

The fellow eye of patients with GRTs is at an increased
risk of GRT and RD. In a large series of 228 fellow eyes
of nontraumatic GRTs in a study by Freeman, the 124
eyes that did not receive prophylactic treatment had
an 11.3% incidence of GRT over a mean follow-up of
3.7 years."™ Furthermore, RDs not associated with GRT
may occur in up to 36% of fellow eyes.'** [t should be
noted that in the present study, among the nontraumatic
and noniatrogenic cases at presentation, 9.7% were fellow
eyes of patients who had a history of GRT, compared
with 6.6% in the Freeman 4 series. In addition, present
or previous RD, retinal breaks (other than GRT) were
observed in 11.1% of fellow eyes of nontraumatic and
noniatrogenic GRT. Although somewhat lower than
the 31%-81% reported in the literature,"*?" the rate
still represents a high proportion of fellow eyes at risk
of visual loss due to RD. Currently, there is no strong
evidence in the form of a RCT or a case—control study to
support or refute the use of 360° prophylactic treatment
for fellow eye of patients with unilateral GRT.!

Fellow eye with preexisting retinal tears and PVDs can go
into RD in spite of laser prophylactic. When PVD is not
detectable or partial PVD is present, the progression of
posterior vitreous separation can account for retinal tear and
arising in the formerly healthy area.” The most important
postoperative complication in giant retinal surgery is
recurrent detachment, which is principally due to the
development of PVR. This complication developed in 49.4%
and 31.5% of patients in the two large multicenter series,?"*!
whereas it is lesser in the present study (22.3%) because of
the highly efficient new instruments and machines.

In the present study, 22% had recurrent RD, of which
50% had PVR-C or more P value 0.03 and 20% had GRT
size more than 180° P = 0.04

Visually significant postoperative epimacular membranes
developed in 7.4% and 15% of patients in the previous
series,? which was comparable to our study (5.3%).

Conclusion

Nowadays, in the era of PFCL and new instruments,
patients with GRT who underwent surgery achieved
a high anatomic success rate. PVR-C or more remains
the most significant risk factor for recurrent RD. PPV
alone or combined PPV with encirclage buckling has no
significant correlation with recurrent RD.
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