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Abstract

Purpose—To report the prevalence of postoperative retinal tear or rhegmatogenous retinal detachment
secondary to intravitreal injections.

Methods—Surgical and medical records of patients who received intravitreal injections at the practice of a
single retina specialist from January 2004 to May 2013 and who were followed for at least 6 months were
investigated retrospectively.

Results—During the study period, a total of 3,907 intravitreal injections were performed in 1,049 eyes of
784 patients (416 males [47%]). The mean number of injections per eye was 3.72 + 3.43 (range, 1-22). The
mean age of the participants was 67.03 + 13.56 (range, 5-94 years). The mean follow-up time was 31.98 +
22.86 months (range, 6—144 months). Retinal break or rhegmatogenous retinal detachment occurred in 3
injections of 3 eyes, yielding an overall prevalence of 0.077% per injection and 0.29% per eye.

Conclusions—Retinal tear and rhegmatogenous detachment are rare complications of intravitreal injec-
tion. Precautions should be taken especially in patients having predisposing conditions, such as high myo-

pia, or any other vitreoretinal disorders.

Introduction

Intravitreal injection is considered to be relatively safe;
however, most patients require consecutive injections
for durability of treatment effect, and serious complica-
tions can occur; for example, endophthalmitis, retinal
tear (RT), rhegmatogenous retinal detachment (RRD),
cataract formation, and retinal artery occlusion.! The
aim of this study was to investigate the prevalence of RT
and RRD following the intravitreal injections performed
over the last decade from the practice of a single retina
specialist at a tertiary health care center.

Methods

Surgical and medical records of patients who received
intravitreal injections at the Ophthalmology Department
of Dokuz Eylul Medical School from January 2004 to
May 2013 were retrospectively reviewed. The following
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data were recorded: age, sex, retinal disease, number of
injections, injected agent(s), and postoperative compli-
cations. Patients with follow-up of <6 months after the
first given injection were excluded. Patients treated for
endophthalmitis with vitreous tap and subsequent intra-
vitreal antibiotic injections were also excluded.
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Table 1. Indications for intravitreal therapy

Underlying disease No. treated Percent

eyes
Diabetic macular edema 472 45.0
AMD 402 38.3
CRVO 46 4.4
BRVO 39 3.7
Pseudophakic CME 49 4.7
Posterior uveitis 15 1.4
NAION 8 0.8
Coats disease 4 0.4
CSR 3 0.3
Radiation retinopathy 3 0.3
Hypertensive retinopathy 2 0.2
CMV retinitis 2 0.2
Vasculitis 2 0.2
Sympathetic ophthalmia 1 0.1
Acute retinal necrosis 1 0.1

AMD, age-related macular degeneration; BRVO,
branch retinal vein occlusion; CME, cystoid
macular edema CMV, cytomegalovirus; CRVO,
central retinal vein occlusion; CSR, central serous
chorioretinopathy; NAION, nonarteritic anterior
ischemic optic neuropathy.

Every patient provided informed consent in writing
before each injection. Mydriasis was achieved with phe-
nylephrine (25g/L), tropicamide (5g/L) and cyclopento-
late (10g/L) eyedrops. All injections were performed in
an operating theater with the patient in a supine position.
Periocular skin and eyelids were scrubbed with 100g/L
topical povidone-iodine. After topical anesthesia with
proparacaine hydrochloride (5g/L), povidone iodine
(50g/L) was instilled into the cul-de-sac 5 minutes prior
to injection. A sterile drape and eyelid speculum were
used in each injection. The injections were performed
through the inferotemporal quadrant, either 3.5 or 4 mm
posterior to the limbus for pseudophakic and phakic
individuals, respectively. For triamcinolone acetonide
(TA; Sinacort-A, 40 mg/ml triamcinolone acetonide,
Ibrahim Ethem Ulagay, Istanbul, Turkey), 26-gauge nee-
dles were used; for ranibizumab (Lucentis, Genentech,
South San Francisco, CA), bevacizumab (Altuzan,
Roche, Istanbul, Turkey), and ganciclovir (Cymevene,
Roche, Istanbul, Turkey) injections, 30-gauge needles;
and for pegaptanib sodium (Macugen, Pfizer, NY), the
original 27-gauge syringe system. The needle was direc-
ted into the middle of the vitreous cavity, and the drug
was slowly injected. After the intravitreal injection, a
sterile cotton applicator was applied over the injection
site to prevent reflux of medication or vitreous. The
vision was checked briefly to confirm at least perception
of hand movement after the injection. Topical antibiotics
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= Dexamethasone
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Figure 1. Distribution of intravitreal drugs and their frequencies in
the study eyes (number of eyes; %).

were administered 6 times daily for 6 days postopera-
tively.

The prevalence of RT and RRD was calculated on the
basis of the number of RT and RRD cases that occurred
during the postoperative period. Every patient was
examined prior to each injection following pupillary
dilation. Patients with alarming symptoms for retinal
break formation (eg, floaters and flashes) were exam-
ined immediately. All statistical calculations were per-
formed using SPSS 15.0 for Windows (Statistical Pack-
age for Scientific Studies for Windows, SPSS Inc, Chi-
cago, IL).

Results

A total of 1,049 eyes of 784 patients (416 males
[46.9%]) received 3,907 intravitreal injections. Mean
patient age was 67.3£13.56 years (range, 5-94 years).
The mean follow-up period was 31.98 + 22.86 months
(range, 6—144 months).

The mean number of injections per eye was 3.72 £ 3.43
(range, 1-22). The agents/doses and total number of
injections administered were as follows: ranibizumab,
930 injections (23.8%); bevacizumab, 789 (20.2%);
pegaptanib sodium, 358 (9.2%); 2 mg TA, 831 (21.3%);
4 mg TA, 908 (23.2%); Img TA, 48 (1.2%); ganciclovir,
40 (1%); and dexamethasone, 3 (0.07%). The frequency
and distribution of intravitreal agents used are summar-
ized in Figure 1.

The most common indications for intravitreal injections
were diabetic macular edema (DME), 472 eyes (45%);
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Figure 2. Case 1, right eye. A, Optical coherence tomograph (OCT) showing immense retinal edema and hemorrhagic type, inferior hemi-
spheric vein occlusion at the initial presentation. B, Color fundus photograph showing near total retinal detachment, with residual macular
hard exudates. C, Postoperative color fundus photograph showing the attached retina.

and age-related macular degeneration (AMD), 402 eyes
(38.3%). Other indications and their frequencies are
noted in Table 1.

In our study, RRD was noted in 2 eyes and a retinal tear
without detachment was observed in one eye (3/1049
[0.29%]). The overall prevalence of RRD and RT was 3
in 3,907 injections (0.077%).

Report of Cases

Case 1

A 65-year-old man diagnosed with inferior hemorrhagic
hemispheric vein occlusion in his right eye initially
received 4 consecutive uneventful 2 mg triamcinolone
acetonide injections (Figure 2A). During the course of
treatment, a cataract developed and phacoemulsification

with posterior chamber IOL implantation was planned.
At the time of surgery, the posterior capsule was rup-
tured and vitreous loss occurred because of tamsulosin-
related floppy iris syndrome. Anterior vitrectomy was
performed, and a 3-piece intraocular lens was implanted
into the ciliary sulcus. During the follow-up, the macular
edema increased and another 4 mg TA injection was
administered 4 weeks after the cataract surgery. One
month after this injection, visual acuity decreased and
fundus examination showed an RRD (Figure 2B) and a
retinal tear in the inferior quadrant (not pictured). The
axial length was measured as 23.08 mm by laser inter-
ference biometer. The patient underwent a successful
vitrectomy procedure with an encircling band (Figure
20).
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Figure 3. Case 2, right eye. A, Wide subretinal hemorrhage in two
lobules. B, Color fundus photograph, 18 months after the silicone
oil surgery, showing the atrophic macular area.

Case 2

A 64-year-old mild myopic man (axial length, 24.35
mm) was examined after presenting with vision loss in
his right eye. He was diagnosed as having neovascular
AMD with sub-foveal hemorrhage in the right eye (Fig-
ure 3A). His best-corrected visual acuity was hand
movements in the right eye. One month after a single
intravitreal —ranibizumab injection, visual acuity
increased to counting fingers at 1 meter. However, fun-
dus examination revealed an RRD, with a small retinal
tear in the inferior quadrant in the right eye. The patient
was treated with an encircling band, pars plana vitrec-
tomy, 360° endolaser, and silicone oil (Figure 3B). One
year after the vitreoretinal surgery the patient com-
plained of floaters in his fellow eye. On fundus exami-
nation, a retinal tear was noticed in the nasal quadrant,
which was successfully treated with laser photocoagula-

tion. During the follow-up, neovascular AMD developed
in the left eye, which was treated with 3 consecutive
intravitreal ranibizumab injections without any compli-
cations at latest follow-up, 15 months after final treat-
ment.

Case 3

A 57-year-old woman with exudative AMD in the left
eye (Figure 4A) was treated with 8 consecutive intravi-
treal ranibizumab injections. Her visual acuity increased
from 20/200 to 20/25. Seven weeks after the last injec-
tion she complained of floaters in the treated eye. On
fundus examination, a tiny retinal tear was observed in
the temporal quadrant right next to a pigmented area.
The tear and the pigmented area were surrounded with
laser spots (Figure 4B). Two additional intravitreal rani-
bizumab injections were performed during the follow-
up, without further complication. The axial length was
measured as 22.90 mm on laser interference biometry.

Discussion

In the last decade, the incidence of RT and RRD has
been reported to be from 0.0% to 0.9% per injection
(Table 2).1715

In our study, 2 RD and 1 RT were observed in a total of
3,907 intravitreal injections. In the first case, RRD
developed 6 weeks after an intravitreal 4 mg TA injec-
tion. Four weeks before, the last injection the patient
underwent a complicated cataract surgery with a poste-
rior capsule rupture and vitreous loss due to floppy iris
syndrome. In this case, the eventful cataract surgery
could have been a major contributing factor for RRD.
Stein et al!® reported the incidence of RRD after cataract
surgery as 0.26%. Furthermore, in a large consecutive
case series of 63,298 cataract surgery procedures, poste-
rior capsule rupture was determined as the major risk
factor for RRD (odds ratio, 19.9).17 The cumulative risk
for RRD of the eventful cataract surgery is far more than
the previously reported RRD incidence after intravitreal
injections.

The second case was a myopic male who was only trea-
ted with one intravitreal ranibizumab injection before
RRD developed. A symptomatic posterior vitreous
detachment with a retinal tear occurred 1 year later in
his untreated fellow eye perhaps indicating the patient’s
predisposition to retinal tear formation. Meyer et alll
reported in their retrospective multicenter case series
that 5 RRDs developed after 35,942 intravitreal injec-
tions (0.013%). They pointed out the predisposition of
myopia because 4 of these 5 affected eyes were myopic,
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Figure 4. Case 3, left eye. A, OCT showing retinal pigment epithelium detachment and intraretinal fluid. B, Color fundus photograph imme-
diately after laser photocoagulation for symptomatic small retinal tear adjacent to a pigmented retinal area.

ranging from —1.75 D to —5.5 D and with an axial length
>25 mm. They recommended a careful fundus examina-
tion in myopic eyes, and the possible treatment of
peripheral degenerations or asymptomatic holes.

In our third case, who was not myopic, we noticed a
symptomatic, small retinal tear next to a pigmented,
atrophic area in the retinal periphery following 8 consec-
utive ranibizumab injections. The pigmented area could
also be predisposed to retinal tear formation.

The underlying retinal conditions or previous surgeries
seem to be an important factor in RRD development
after intravitreal injections. Patients with CMV retinitis
are prone to RRD development following intravitreal
ganciclovir injections. In our study, a single HIV-posi-
tive patient was treated with intravitreal ganciclovir for
bilateral CMV retinitis. Despite multiple injections
(right eye, 11; left eye, 19), RRD did not occur. Inci-
dence of RRD was much higher and ranged between
0.64% and 16.6% after intravitreal therapy for CMV ret-
initis. 820

While performing intravitreal injections anatomic struc-
tures should be handled delicately. The injection should
be precisely made 3.5-4 mm posterior to the limbus,
according to the lens status, avoiding the ora serrata and
thereby the vitreous base. A more posterior or too steep
insertion can cause a transretinal penetration. The needle
should be inserted in an oblique fashion in order to
avoid vitreous incarceration, which is also a risk fac-
tor.?!

The needle gauge and injection volume seems not to be
related with the post-operative RD incidence. In 2 of our

cases, 0.05ml ranibizumab was injected with a 30-gauge
needle, whereas a 26-gauge needle was used for
4mg/1ml triamcinolone acetonide. To our knowledge, no
study has evaluated the role of needle thickness and
injection volume in the development of RRD.

The present study is limited by the relatively small total
number of injections. On the other hand, all patients
were from the practice of a single retina specialist; thus,
our injection-related retinal tear and RRD prevalence
probably reflects the real life scenario more when com-
pared to multicenter studies.

Literature Search

A PubMed search for English- and German-language
articles was conducted in July 2013 using the following
keywords: intravitreal injection, retinal tear, retinal
break, retinal detachment, and the names of pharmaco-
logical agents.
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Table 2. Major clinical trials and prevalence of retinal tears or rhegmatogenous retinal detachment after intravitreal

injection
Publication Study Underlying Applicated drug No. injected No. Prevalence
disease eyes/no. RTor per
intavitreal RRD injection
injections (%)
Jager et al’ (2004) AMD, DME, Triamcinolone 1703/1739 0 0
CRVO acetonide
CMV Antiviral agents 909/10839 54 0.5
retinitis
All All drugs 2940/13400 116 0.9
indications
Singerman et al® (2008) VISION AMD Pegaptanib 422/3227 1 0.03
sodium
Rosenfeld et al’ (2006) MARINA AMD Ranibizumab  477/10443 0 0
Brown et al* (2010) ANCHOR AMD Ranibizumab 240/5921 2 0.03
Sham injection 143/2571 2 0.07
(PDT group)
Martin et al® (2012) CATT AMD Ranibizumab  528/6653 0 0
Bevacizumab  502/7078 0 0
Heier et al® (2012) VIEW 1 & VIEW 2 AMD VEGF-Trap-Eye 1817/22621 0 0
Ranibizumab  595/7228 0 0
Scott et al’ (2009) SCORE BRVO Triamcinolone 274/579 1 0.17
acetonide
Brown et al® (2011) BRAVO BRVO Sham injection 123/1087 0 0
Ranibizumab 253/2108 1 0.05
Brown DM et al® (2013) RISE and RIDE DME Ranibizumab  759/16446 2 0.012
Lang et al'® (2013) RESTORE DME Ranibizumab 166/2473 0 0
Meyer et al** (2011) Ranibizumab  NA®/35942 5 0.013
Bevacizumab
and rtPA+SF6
Wu et al*? (2007) PACORES AMD Bevacizumab 1173/4303 1 0.02
Campochiaro etal”®  CRUISE CRVO Sham injection 115/1024 0 0
(2011) Ranibizumab 248/2258 0 0
Holz et al'* (2013) GALILEO CRVO Sham injection 68/408 0 0
VEGF-trap-eye 104/624 0 0
Boyer et al® (2012) COPERNICUS CRVO Sham injection 74/392 1 0.26
VEGF-trap-eye 114/661 0 0
Current study All Ranibizumab 1049/3907 3 0.077
indications Bevacizumab
Triamcinolone
Pegaptanib
Ganciclovir
Dexamethasone
Total All 12184b/151384 135 0.089
indications

AMD, age-related macular degeneration; BRVO, branch retinal vein occlusion; CRVO, central retinal vein
occlusion; PDT, photodynamic therapy; RRD, rhegmatogenous retinal detachment; RT, retinal tears.

°Not reported.
®Except reference 11.
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