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Clinical Presentation and Management of Eyes with Globe
Perforation during Peribulbar and Retrobulbar Anesthesia: A
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Department of Vitreo-retinal Services, Aravind Eye Hospital and Post Graduate Institute of Ophthalmology, Madurai, India

Purpose: To evaluate the clinical presentation, management, and outcome of eyes with an inadvertent globe perforation
during peribulbar or retrobulbar block.

Methods: This retrospective study evaluated the eyes which had an accidental globe perforation during local ocular anes-
thesia from 2012 to 2020. The patients were divided into three groups: group 1, Clear media with no rhegmatogenous retinal
detachment (RRD); group 2, significant vitreous hemorrhage (VH) precluding the retinal view without RRD; and group 3, RRD
with/without VH.

Results: Twenty-five patients were included in the study. The mean axial length (AL) was 24.7 + 2.7 mm (range, 20.9-31.2
mm). The most common presenting feature was VH (n = 14). The treatment included retinal laser barrage (n = 7) and vitrecto-
my (n = 17). Retinal breaks were identified in all the eyes (total breaks = 37). The mean presenting best-corrected visual acuity
in groups 1, 2, and 3 were logarithm of the minimum angle of resolution 0.79 + 0.73, 1.82 £ 0.78, and 2.13 + 0.59 respectively.
All the treated patients had an attached retina at the last follow-up. The mean final best-corrected visual acuity for each
group was logarithm of the minimum angle of resolution 0.59 + 0.79, 0.48 + 0.26, and 1.25 * 0.64, respectively (p = 0.006).
The development of RRD was associated with a larger AL (p = 0.015); while the development of significant VH associated with
the superior location of the perforation (p = 0.015), late recognition of the perforation (p = 0.004), and multiple perforations (p
=0.015).

Conclusions: Early recognition and intervention in eyes with an inadvertent perforation can lead to a good outcome. Eyes

with a longer AL, superior, and multiple perforations are at higher risk of developing complications like RRD and VH. Compli-

cations like RRD, macular injury, and vascular occlusion are risk factors for poor prognosis.
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The akinesia required for performing ocular surgeries is
usually achieved with the help of local anesthesia, which
can be administered using techniques like retrobulbar,
peribulbar, and subtenon block. All these methods are
highly effective. However, all these procedures are blind
and can lead to an inadvertent globe perforation [1-3].
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The reported incidence of an accidental globe perfora-
tion after retrobulbar or peribulbar block is around 0.006%
to 0.13% [1,2,4-6]. Such a perforation can lead to complica-
tions like retinal break(s), subretinal hemorrhage (SRH)
around the retinal break(s), vitreous hemorrhage (VH),
rhegmatogenous retinal detachment (RRD), and/ or en-
dophthalmitis [1-3]. An inadvertent injection of the anes-
thetic drug inside the eyeball can be even more dangerous
[7.8].

Most of the earlier studies related to an inadvertent
globe perforation secondary to retrobulbar or peribulbar
block are limited to case reports and small case series
[4,5,9-18]. Also, most of these studies did not evaluate the
management outcomes in eyes with this rare complication.
This study was done to evaluate the clinical presentation,
management, and outcome of the eyes which had an inad-
vertent globe perforation while injecting peribulbar or ret-
robulbar anesthesia. The risk factors for poor outcomes
were also analyzed.

Materials and Methods

This was a retrospective study conducted at a tertia-
ry-care eye hospital in South India. The study was con-
ducted with the approval of the institutional review board
(No. ECR/I82/INST/TN/2013; April 20, 2013) and adhered
to the tenets of the Declaration of Helsinki. Informed con-
sent was taken from all the patients after explaining the
nature of the disease, its treatment, and the associated
complications. All the patients were treated by a single ex-
perienced surgeon (NB).

The medical records of all the patients who had an inad-
vertent globe perforation, while injecting peribulbar or ret-
robulbar anesthesia before the start of ocular surgery, from
2 012 to 2020 were reviewed. Both the in-house compli-
cations as well the patients referred from outside the hos-
pital were included in the study. The data reviewed includ-
ed the patient demographics; the time of recognition of the
inadvertent perforation; the axial length (AL); the present-
ing best-corrected visual acuity (BCVA); the intraocular
pressure; the presenting features; the management strate-
gy; the final anatomical and visual outcomes; and the
cause(s) of poor outcome.

The eyes with no or minimal VH were carefully
screened for the presence of retinal break(s). These breaks
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were immediately treated with either laser photocoagula-
tion or cryotherapy. B-scan ultrasound was done in case
the media clarity was poor. The eyes presenting with sig-
nificant VH precluding the retinal view and/or RRD un-
derwent 23 G pars plana vitrectomy within 1 week of pre-
sentation. During the surgery, posterior vitreous
detachment was induced. Complete removal of the posteri-
or hyaloid was ensured with the help of intravitreal triam-
cinolone acetonide. Internal limiting membrane was peeled
for about 2 disc-diameter on each side of the fovea in all
the cases. The type of tamponade, 20% sulfur hexafluoride
or 1000 centistokes silicone oil, was decided based on the
retinal findings.

The patients were divided into three groups. Group 1 in-
cluded the patients which presented with a clear media and
no RRD; group 2 included the patients which presented with
significant VH precluding the retinal view without RRD;
while group 3 included the patients which presented with
RRD with or without VH. The patients lost to follow-up be-
fore 6 months were excluded from the study (Fig. 1).

The anatomical and visual outcomes in each group were
analyzed. The correlations between age, sex, ocular later-
ality, AL, the time of recognition of the inadvertent perfo-
ration, the number of retinal perforation(s), the anteropos-
terior and quadrant-wise location of the break(s) with the
various types of complications, and the final visual out-
come were also analyzed.

15 In-house 11 Patients referred
patients from outside
[ I
|| 1 Patient referred from outside refused
treatment (not described in text)
| 25 Patients |
[ I ]
Group 1 Group 2 Group 3
8 Clear media (no RRD) 10 VH (no RRD) 7 RRD with/without VH
patients patients patients
I I I
- 6 Underwent
vitrectomy
All underwent laser All underwent - 1 Underwent
barrage vitrectomy cataract surgery
vitrectomy avoided
(advanced PVR)

Fig. 1. Flowchart representing the number of patients who were
treated for inadvertent ocular perforation during peribulbar and
retrobulbar anesthesia. RRD = rhegmatogenous retinal detach-
ment; VH = Vitreous hemorrhage; PVR = proliferative vitreoret-
inopathy changes.
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Statistical analysis

The statistical analysis was performed using Stata ver.
11.1 (Stata Corp., College Station, TX, USA). The continu-
ous variables were expressed as mean + standard deviation
while the categorical variables were expressed as percent-
ages. The comparison between the categorical data was
performed using the chi-square or Fisher exact test, while
the difference in the continuous data was measured using
the Student s-test or Mann-Whitney U-test. A two-tailed
p-value less than 0.05 was considered to be statistically
significant.

Results

Using the electronic medical record, we identified 26 pa-
tients who were diagnosed to have an accidental globe per-
foration while injecting either peribulbar or retrobulbar
anesthesia. One patient, who was referred from outside the
hospital, refused treatment and has not been described in
the further text. The mean age of these 13 males and 12 fe-
males was 59.2 + 11.0 years (range, 36—72 years). Out of
the 25 patients (25 eyes) who received treatment, ten pa-
tients were referred from outside, while 15 patients had an
in-house complication (Fig. 1). Thus, the incidence of an
accidental in-house globe perforation was 0.002% (15 of
595,052). All the in-house accidental globe perforations
were secondary to peribulbar block. However, we are not
sure if the patients referred from outside received a
peribulbar or a retrobulbar block. The mean AL was 24.7

+ 2.7 mm (range, 20.9-31.2 mm). Eleven eyes (45.8%) had
an AL >24 mm while six eyes (24.0%) had an AL >26
mm.

The accidental perforation was recognized at the time of
performing the block in only nine patients (36.0%), out of
which seven patients (92.0%) underwent the planned sur-
gery at the same time (Table 1). The surgery was deferred
in the other two patients (8.0%). The patients who under-
went the planned surgery despite the accidental perforation
(recognized or unrecognized) did not develop any intraop-
erative complication(s).

The most common presenting features were VH (n = 14,
56.0%), ocular hypotony (n = 7, 28.0%), RRD (n = 7,
28.0%), and hyphema (n = 2, 8.0%). Endophthalmitis was
not noted in any case. The treatment included laser photo-
coagulation or cryotherapy for the retinal break(s) (n = 7,
28.0%) and pars plana vitrectomy (n = 17, 68.0%). One pa-
tient referred from outside presented to us 3 months after
the incident. The surgeon had recognized the accidental
perforation at the time of the block and had postponed the
cataract surgery. At the time of presentation to Aravind
Eye Hospital, Madurai, he had a dense cataract and total
retinal detachment (RD) on B-scan ultrasound. He under-
went cataract surgery, but vitrectomy was avoided because
of advanced proliferative vitreoretinopathy changes and
the expected poor prognosis.

Retinal breaks were identified (before or during surgery)
in all the eyes (total 37 breaks), out of which two eyes had
three breaks each and eight eyes had two breaks each (Fig.
2A, 2B, 3A-3D, 4A, 4B). Other complications (recognized
after vitrectomy) included full-thickness macular hole (n =

Table 1. Comparison of the time of recognition of the accidental globe perforation among the in-house and the patients referred

from outside

Variable

In-house perforation (n = 15)

Patients referred from outside (n = 10)

Planned surgery before which the perforation happened
Cataract surgery
Penetrating keratoplasty
Silicone oil removal
Perforation recognized at the time of block
Surgery postponed after the perforation was recognized
Perforation recognized on postoperative day 1

Perforation recognized within the first month

13 10
1 -
1 -
8 (53.3) 1 (10.0)
1 1
6 (40.0) 8 (80.0)
1(6.7) 1(10.0)

Values are presented as number or number (%); Only the patients who underwent treatment have been included.

"Penetrating keratoplasty.
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Fig. 2. Bjerrum chart showing the location of all the perforation sites in each patient in their respective (A) right eye and (B) left eye (black

circle, entry wound; red circle, exit wound).

Fig. 3. Images of patient 14. Optical coherence tomography line
scans at presentation through (A) the site of perforation and (B)
fovea showing macular pucker. (C) Fundus image after silicone
oil removal showing the site of perforation with a healthy macula.
(D) Optical coherence tomography line scan after vitrectomy and
silicone oil tamponade showing a settled macula with no epireti-
nal membrane. A written informed consent for publication of the
clinical images was obtained from the patient.

Fig. 4. Ultrawide field images (Optomap Panoramic 200 Standard
imaging system; Optos, Dunfermline, UK) taken after silicone
oil removal of (A) patient 15 showing lasered site of perforation in
the inferotemporal quadrant and (B) patient 19 showing lasered
breaks in the inferior half (original retinal detachment surgery)
and lasered site of perforation in the superotemporal quadrant.
Patient 19 had inadvertent perforation at the time of silicone oil
removal. Written informed consents for publication of the clinical
images were obtained from the patients.

5, 20%), SRH (n = 4, 16%), retinal necrosis (n = 3, 12%),
central retinal artery occlusion (n = 2, 8%), branch retinal
artery occlusion (n = 1, 4%) and central retinal vein occlu-
sion (n = 1, 4%).

Group 1 included eight patients. All the patients under-
went laser barrage, except for the one who was planned to
undergo silicone oil removal (SOR) at the time of the acci-
dental perforation. He underwent endolaser during SOR.
The mean presenting BCVA of the patients in this group
was logarithm of the minimum angle of resolution (log-
MAR) 0.79 £+ 0.73 (Snellen equivalent, 20 / 123), while the
mean final BCVA was logMAR 0.59 £ 0.79 (Snellen equiv-
alent, 20 / 78) (Table 2). Group 2 included ten patients. All
the patients underwent vitrectomy. The mean presenting
BCVA of the patients in this group was logMAR 1.82 +
0.78 (Snellen equivalent, 20 / 1,321), which improved to
logMAR 0.61 + 0.20 (Snellen equivalent, 20 / 81) after the
treatment (Table 3). Group 3 included seven patients. All
the patients underwent vitrectomy. The mean presenting
BCVA was of the patients in this group logMAR 2.13 +
0.59 (Snellen equivalent, 20 / 2,698), which improved to
logMAR 1.25 £ 0.64 (Snellen equivalent, 20 / 356) after the
treatment. Two patients in group 3 had a final BCVA <20/
1,200, the causes which were central retinal artery occlu-
sion and a failed Penetrating keratoplasty graft (Table 4).

All the eyes which received postoperative silicone oil
tamponade underwent SOR. The retina remained attached
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Table 2. Demographic and clinical feature of the patients who presented with a clear media (group 1)

Patient Age Sex Initial Axial ol e r— Anatomical Final
no. (yr) BCVA length outcome BCVA
13 65 Male 20/20 24.15 Retinal break, hypotony Laser photocoagulation Attached retina 20/ 20
16 47  Female 20/ 60 23.56 Retinal break, hypotony Laser photocoagulation Attached retina 20/ 60
17 65  Female 20/200 23.09 Retinal break, hypotony Laser photocoagulation Attached retina 20/ 80
19 49  Male 20/300 23.89 Retinal break, hypotony Laser photocoagulation” Attached retina 20/ 80
20 60 Male 20/120 23.84 Retinal break, hypotony Laser photocoagulation Attached retina 20 /40
21 58  Female 20/ 40 23.24 Retinal break, hypotony Laser photocoagulation Attached retina 20/ 20
24 70  Male Finger 22.93 Retinal break, central ~ Laser photocoagulation Attached retina Finger
counting retinal artery occlusion counting
25 47  Female 20/ 60 23.47 Retinal break, hypotony Laser photocoagulation Attached retina 20/ 60

BCVA = best-corrected visual acuity.

"Planned for silicone oil removal with drainage implant, underwent additional endolaser.

Table 3. Demographic and clinical feature of the patients who presented with vitreous hemorrhage but no retinal detachment (group 2)

Patient Age .. Axial L Anatomical Final
o, o9 Sex Initial BCVA length Complications Management outcome BCVA
65 Male Hand movement 23.80 Retinal break Vitrectomy, endolaser, SO  Attached retina 20/ 60

2 80 Male  Perception of light+ 24.06 Retinal break, Vitrectomy, endolaser, SO  Attached retina 20/ 120
subretinal hemorrhage

4 60 Male 20/400 21.50 Retinal break, Vitrectomy, endolaser, SO  Attached retina 20/ 120
subretinal hemorrhage

6 55 Male 20/200 29.37 Retinal break Vitrectomy, endolaser, SO  Attached retina 20/ 40

7 60 Female Finger counting 29.04 Retinal break, FTMH  Vitrectomy, endolaser, SO  Attached retina 20/ 120

8 65 Female 20/ 1,200 23.68 Retinal break, FTMH  Vitrectomy, endolaser, SO  Attached retina 20/ 120

9 55 Male  Perception of light+ 21.54 Retinal break, central ~ Vitrectomy, endolaser, SO  Attached retina 20/ 80
retinal vein occlusion

14 50 Male 20/1,200 20.90 Retinal break, macular Vitrectomy, endolaser, SO  Attached retina 20/ 120
pucker

15 75 Male 20/2,400 22.96 Retinal break Vitrectomy, endolaser, SF6 Attached retina 20 /40

23 71 Female 20/ 800 22.77 Retinal break Vitrectomy, endolaser, SF6 Attached retina 20/ 60

BCVA = best-corrected visual acuity; FTMH = full-thickness macular hole; SO = silicone oil; SF6 = sulfur hexafluoride.

in all the eyes at the point of the last follow-up.

The age, sex, ocular laterality, the location of the perfo-
ration, and the number of perforations were similar were
in all three groups; while the AL was significantly larger
in group 3. Most of the eyes where the accidental perfora-
tion was not recognized at the same time developed com-
plications like RRD and VH (i.e., groups 2 and 3). The in-
cidence of vascular events was similar in all three groups.
The initial and final BCVA was best in group 1 and worst
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in group 3 (Table 5).

Univariate analysis showed the development of RRD
was associated with a larger AL (p = 0.015), while the de-
velopment of significant VH precluding retinal view was
associated with the superior location of the perforation (p
= 0.015), late recognition of the perforation (p = 0.004),
and >1 perforations (p = 0.015). However, multivariate
analysis showed that the difference was not statistically
significant in any case. Univariate and multivariate analy-
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Table 4. Demographic and clinical feature of the patients presented with rhegmatogenous retinal detachment with or without VH

(group 3)
LG Sex Initial BCVA i Complications Management Aretore] Final BCVA
no. (yr) length outcome
3 60 Female Hand movement 25.77 VH, retinal break, subretinal Vitrectomy, Attached retina 20/ 1,200
hemorrhage, FTMH endolaser, SO
5 55 Female Perception of lightt 26.89 VH, retinal break, subretinal Vitrectomy, Attached retina 20/ 120
hemorrhage, FTMH endolaser, SO
10 72  Female 20/400 24.30 VH, retinal break, IT-BRAO Vitrectomy, Attached retina 20/ 120
endolaser, SO
11 42 Male  20/200 31.22 VH, Retinal break, hypotony Vitrectomy, Attached retina 20/ 120
endolaser, SO
12 46 Male  Finger counting 29.59 VH, Retinal break, FTMH,  Vitrectomy, Attached retina 20 /240
retinal necrosis endolaser, SO
18 36 Female 20/1,200 24.18 Retinal break Vitrectomy, Attached retina Finger
endolaser, SO counting
22 71 Female Perception of light+ 26.89 Retinal break Treatment not  Retinal Perception of
taken’ detachment ligh+

VH = vitreous hemorrhage; BCVA = best-corrected visual acuity; FTMH = full-thickness macular hole; SO = silicone oil; IT-BRAO =

infero-temporal branch retinal artery occlusion.

"Vitrectomy avoided because of advanced proliferative vitreoretinopathy changes and poor visual prognosis.

Table 5. Comparison of baseline features and outcome among the three groups

Variable Group 1 Group 2 Group 3 p-value’
No. of patients 8(32.0) 10 (40.0) 7 (28.0)
Age (yr) 57.6+9.0 63.6+9.5 54.6 +14.0 0.233"
Sex (female : male) 4:4 3:7 5:2 0.280
Ocular laterality (right : left) 3:5 7:3 4:3 0.366
Axial length (mm) 23.5+0.4 24.0+3.0 26.9+2.6 0.021"
No. of eyes where perforation was recognized at the time of 7 (87.5) 0 (0.0) 2 (28.6) <0.001
anesthesia
Clockwise location of perforation (inferior half : superior half) 2:6 8:2 4:5 0.073
No. of eyes with perforation inside the posterior pole 0(0.0) 3(30.0) 2 (28.6) 0.265
No. of eyes with >1 perforations 1(12.5) 5(50.0) 4 (57.1) 0.159
No. of eyes with vascular event 1(12.5) 1(10.0) 2(28.3) 0.646
Median initial BCVA 0.009*
logMAR 0.63 1.78 2.30
Snellen equivalent 20/ 85 20/1,205 20/3,991
Median final BCVA 0.006*
logMAR 0.48 0.69 1.08
Snellen equivalent 20/ 60 20/98 20/240

Values are presented as number (%), number, or mean + standard deviation.
BCVA = best-corrected visual acuity; logMAR = logarithm of the minimum angle of resolution.

“Fisher exact test; TANOVA test; *Kruskal-Wallis test.
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ses showed that the incidence of the vascular events was
not associated with either age, sex, ocular laterality, the lo-
cation of the perforation, the number of perforations, or
AL. Univariate (p = 0.005) and multivariate analyses (p =
0.014) showed that the final BCVA depended only on the
initial BCVA.

Discussion

Accidental scleral perforation is one of the rarest yet the
most devastating complication of local ocular anesthesia
[1-3]. The incidence is higher in the case of the blocks is in-
jected in the retrobulbar space compared to peribulbar
space [1,2,4-6,19,20]. The incidence of accidental globe
perforation in this study was similar to that reported in the
literature. The risk factors for such an event include poste-
rior staphyloma, long AL, uncooperative patient, multiple
attempts, and inexperienced personnel administering the
block [5,10-14,19-23]. We believe that a combination of
these factors was responsible for the accidental globe per-
foration in our series. Nearly one-half of the eyes in our
series had an AL >24 mm, while nearly one-fourth of eyes
had an AL >26 mm. However, the data related to the clini-
cal experience of the person administering the block and
the number of attempts taken to achieve adequate anesthe-
sia were not available.

The early indicators of globe perforation include the
movement of eyeball along with the movement of the an-
esthetic syringe needle, unusual difficulty while injecting,
severe pain response of the patient, sudden intraocular
pressure rise or severe hypotony, corneal clouding, change
in the ocular red reflex, sudden visual loss, visible enlarge-
ment of the eyeball, and/ or a popping sound [4,6,7,20,24].
However, it is not always easy to identify the perforation at
the time of injection. In our case series, 50% of the in-
house perforations were identified at the time of injection,
while others were recognized on postoperative day 1. Oth-
er authors have also reported that only 0% to 53% of per-
forations are recognized at the time of surgery
[8,9,12,20,22,23,25].

Early management remains controversial. While some
authors advocate postponing the planned surgery, others
recommend proceeding with the same. We believe that it is
better to proceed with the surgery in case the cataract is
dense as this will help in early diagnosis and treatment of
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the vitreoretinal complication(s). There are no reported
contraindications for the placement of an intraocular lens
in such eyes [8,9,14,23-25]. Most patients in our case series
also underwent the planned surgery even after the acci-
dental perforation (recognized or unrecognized) and did
not develop any intraoperative complication(s).

A vitreoretinal surgeon’s opinion should be sought as
early as possible. We found that the eyes where the inad-
vertent perforation was recognized at the same time did
not develop complications like RRD or VH. In case the
media is clear, a thorough search for a retinal break(s)
should be done. It should be kept in mind that more than
one break may be present [25]. In our study nearly 40% of
eyes had more than one retinal break. In the absence of
other complications, treating these retinal breaks leads to a
good outcome. In our study, all the patients in group 1
maintained good vision except for one patient who devel-
oped central retinal artery occlusion. None of the eyes pro-
gressed to RRD. However, it is imperative to mention that
these patients need to be followed up closely as subretinal
fluid can accumulate over some time.

The presence of VH with or without RRD warrants an
immediate vitrectomy as proliferative vitreoretinopathy
changes may develop aggressively [4,6,8,10,12-15,19,20,23-
25]. One patient in our series presented 3 months after the
accidental perforation. The eye had developed advanced
proliferative vitreoretinopathy and could not undergo vit-
rectomy. Early surgery in the other patients led to 100%
anatomical success. The anatomical and visual outcomes
in our case series were better than reported earlier [8,21-
23,25]. Previous studies have reported that RD may recur
in 16% to 43% of cases [8,14,20,22-25]. However, in our
case series, the retina remained attached in all the eyes
even after the tamponade was removed. Table 6 provides a
brief comparison of the results of our study vis-a-vis the
earlier ones [8,19,20,22-25]. The better outcomes in our
study can be attributed to early recognition of the perfora-
tion and its associated complications and early treatment,
as well as the recent technological improvement in vitreo-
retinal surgeries.

We preferred to peel internal limiting membrane in all
the cases because of its multiple advantages. It ensures
complete removal of the posterior hyaloid. This is especial-
ly important in these eyes as they are commonly associat-
ed with vitreoschisis, which makes intraoperative identifi-
cation and complete removal of the posterior hyaloid



Table 6. Summary of the previously published studies highlighting the management of inadvertent needle perforation during ocular local anesthesia (minimum ten cases)

Visual outcome

20/ 50—

Management (%)

Retinal
detachment
(%)

Type of injection

Anatomical

<Finger
counting

19 /200-
3/200

20/200

>20/40

outcome (%)

Laser/
Cryopexy

Surgery

Peri  Subconj NA

Retro

Study

Attached, 75.0

41.7

41.7

41.7

5

Grizzard et al. [25] (1991)

Only peripheral

detachment, 16.7
Attached, 75.0

13

11

0.0
21

80.0

55.5

18
12

11

Duker et al. [23] (1991)
Hay et al. [22] (1991)

Attached, 82.6

i
i

56.5

60.9

11

Attached, 83.3

41

54.5

25.0

Rinkoff et al. [24] (1991)

11

Attached, 92.3

NA
5.0
1.1

69.2
8.0

9 30.8
14

McCombe et al. [19] (1993)
Wearne et al. [8] (1998)

Attached, 55.0

85.0

50.0

Attached, 94.7

2
2

73.7

421

10
15

6

Gadkari et al. [20] (2007)

Current series

15

Attached, 96.0

68.0

28.0

10

Values are presented as number.

not available.

peribulbar anesthesia; Subconj = subconjunctival anesthesia; NA

Retro = retroocular anesthesia; Peri

20/ 60-20 / 80.
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difficult, thus compromising the surgical outcome [26]. It
also reduces the chances of postoperative epiretinal mem-
brane formation and retinal re-detachment [27-31].

More than 50% of eyes in our series achieved final
BCVA >20 / 80 while 25% of eyes achieved BCVA be-
tween 20 / 120 to 20 / 200. The causes for suboptimal visu-
al gain were the development of RRD, vascular occlusion,
and macular pathologies like full-thickness macular hole,
SRH, and macular pucker. As reported in the literature, we
also observed that the patients with RRD had a worse vi-
sual outcome than those without RRD [21-23]. Hay et al.
[22] reported that final BCVA >20 / 400 was achieved in
only 14.3% of patients with RD. Duker et al. [23] reported
that final BCVA >20 / 400 was achieved in only 9.1% pa-
tients with RD. Wearne et al. [8] reported 78% eyes had fi-
nal BCVA < finger counting. However, the results in our
case series were better as nearly 40% of patients achieved
a final BCVA >20/ 200.

The reported causes of poor vision in eyes without RRD
include epiretinal membrane formation, needle injury to
the macula or the maculopapular bundle, optic atrophy,
macular SRH, persistent hemorrhagic choroidal detach-
ment, and vascular occlusion [32-37]. The incidence of ret-
inal vascular occlusion, SRH, full-thickness macular hole,
and macular pucker in our study was 12%, 16%, 20%, and
4% respectively. There were no cases of hemorrhagic cho-
roidal detachment in our series. Retinal vascular occlusion
may be caused if the anesthetic agent is inadvertently in-
jected inside the globe, causing a sudden rise of intraocular
pressure. This phenomenon is popularly known as an ocu-
lar explosion [7,8]. Even in the case of an accidental scleral
perforation, utmost care should be taken to avoid intraocu-
lar injection of the anesthetic agent as it can lead to me-
chanical as well as chemical damage.

In addition, we found that the myopic eyes were at a
higher risk of developing RRD. This predisposition may
be because myopic eyes are associated with degenerated
vitreous, thinner retina, and a high incidence of peripheral
retinal degenerations [38-40]. Further, superior location of
the perforation and multiple perforations predisposed the
eyes to significant VH precluding retinal view. Other au-
thors have also reported that retinal break(s) in the eyes
with posterior vitreous detachment-induced dense fun-
dus-obscuring VH are mostly located in the superior retina
[41,42]. The vascular complications did not depend on AL,
location of the perforation, or the number of perforation(s).
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It probably occurs secondary to the accidental injection of
the anesthetic agent inside the eyeball [7].

To the best of our knowledge, this is the largest series
that evaluated the risk factors for the development of sec-
ondary complications and the management of eyes that
had an inadvertent scleral perforation while administrating
peribulbar or retrobulbar block. The uniformity in the
treatment protocol forms one of the strengths of the study.
However, the study is limited by its retrospective nature,
small sample size, and unavailability of the data related to
the clinical experience of the person administrating the
anesthesia blocks.

Our study shows that early recognition and intervention
in patients with an inadvertent globe perforation can lead
to a good outcome. Eyes with longer AL, superior, and
multiple perforations are at higher risk of developing com-
plications like RRD and VH. Risk factors for poor out-
come include the development of secondary complications
like retinal vascular occlusion, macular injury, and RRD.
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