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ABSTRACT • RÉSUMÉ

Background: To determine the safety and efficacy of topical anesthesia in posterior vitrectomy.
Methods: A total of 93 patients (93 eyes) with various vitreoretinal diseases not needing scleral buckling

and with short predicted duration of surgery underwent posterior vitrectomy under topical (49 eyes) or
retrobulbar (44 eyes) anesthesia. Patients in the topical group were sedated with neuroleptic anesthesia.
Postoperatively, patients were shown a visual analogue pain scale (VAPS) from 0 (no pain) to 10
(unbearable pain) to rate the levels of pain. The main outcome measures were overall and worst
intraoperative pain scores, duration of surgery, and pain score during the administration of the retrobulbar
anesthetic agent.

Results: Mean surgical time was 57.9 minutes in the topical group and 56.6 minutes in the retrobulbar group
(p > 0.05).The pain scores were not significantly different. Mean overall pain scores were 1.71 (SD 1.04,
range 0–5) in the topical group and 1.38 (SD 1.04, range 0–3) in the retrobulbar group (p > 0.05). Mean
worst pain scores were 3.20 (SD 1.30, range 1–7) and 2.95 (SD 0.73, range 1–4), respectively (p > 0.05).
There was no significant correlation between duration of surgery and overall pain score in either group (r =
0.146, p = 0.356, and r = 0.174, p = 0.385, respectively). No patient required additional injection anesthesia
in the topical group.

Interpretation: Topical anesthesia combined with systemic sedation and analgesia in posterior
vitrectomy procedures provided sufficient analgesic effects in selected patients needing no
scleral buckling and with short predicted surgery time.

Contexte : Établir la sécurité et l’efficacité de l’anesthésie topique pour la vitrectomie postérieure.
Méthodes : L’étude a porté sur 93 yeux de 93 patients qui, atteints de diverses maladies vitréorétiniennes,

ont subi une vitrectomie postérieure ne nécessitant pas de plissement scléral. On avait prévu que les
chirurgies prendraient peu de temps. Pour 49 yeux, l’anesthésie a été topique et la sédation, obtenue par
anesthésie neuroleptique; pour 44 yeux, l’anesthésie a été rétrobulbaire.Après l’opération, les patients ont
utilisé une échelle de douleur analogue visuelle (EDAV) pour évaluer la douleur de 0 (sans douleur) à 10
(douleur insupportable). Les principaux résultats ont porté sur l’ensemble et les pires degrés de douleur
intraopératoire, la durée de l’opération et le degré de douleur pendant l’administration de l’agent
anesthésique rétrobulbaire.

Résultats : La durée moyenne de la chirurgie a été de 57,9 minutes pour le groupe d’anesthésie topique et
de 56,6 minutes pour celui d’anesthésie rétrobulaire (p > 0,05). Dans l’ensemble, le degré moyen de
douleur a été de 1,71 (ÉT 1,04, fourchette 0–5) et de 1,38 (ÉT 1.04, fourchette 0–3), respectivement (p >
0,05). Le degré moyen de douleur intolérable perçue a été de 3,20 (ÉT 1,30, fourchette 1–7) et de 2,95
(ÉT 0,73, fourchette 1–4), respectivement (p > 0,05). Il n’y avait pas de corrélation entre la durée de
l’opération et le degré général de douleur dans aucun groupe (r = 0,146, p = 0,356; et r = 0,174, p = 0,385
respectivement). Aucun patient n’a eu besoin d’injection additionnelle d’anesthésique dans le groupe
d’anesthésie topique.

Interprétation : L’anesthésie topique combinée avec la sédation systémique et l’analgésie pour
la vitrectomie postérieure a procuré suffisamment d’effet analgésique chez les patients sélec-
tionnés qui n’avaient pas besoin de plissement scléral lorsque l’opération devait être de
courte durée.
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Local anesthesia modalities for vitreoretinal surgery
include retrobulbar1,2 and parabulbar anesthesia,3

subtenon anesthesia,4,5 peribulbar anesthesia,6,7 and even
topical anesthesia.8–13

Topical anesthesia in ocular surgery has many advan-
tages over other forms of local anesthesia involving
needle injection. Although some are rare, many compli-
cations have been reported with retrobulbar anesthetic
injection, including ptosis and diplopia,14 globe perfora-
tion,15,16 cranial nerve palsies,17 seizures and cardiorespi-
ratory arrest,18,19 restrictive strabismus,20 retinal vein and
artery occlusion,21,22 and injury to the optic nerve.23

Other forms of injection anesthesia can also result in
complications: globe perforation during peribulbar
injections,24,25 cardiovascular problems26 and even globe
perforation during subtenon anesthesia.27

The advantages of topical anesthesia are quick visual
recovery, easier and more cost-effective administration,
and avoidance of needle-related complications associated
with the injection of local anesthesia. Topical anesthesia
has been widely used for phacoemulsification cataract
surgery28–31 and has proven effective for trabeculec-
tomy,32,33 for selected cases of pterygium,34 and for stra-
bismus,35 corneal trauma,36,37 and penetrating kerato-
plasty.38–40

Neuroleptic anesthesia has been used as an adjunct to
local anesthesia during ophthalmologic procedures, but
high doses of sedatives and analgesia may cause life-
threatening cardiorespiratory complications.

Although Yepez et al have shown that topical anesthe-
sia combined with neuroleptic anesthesia was also a safe
and effective alternative to peribulbar or retrobulbar
anesthesia in posterior vitrectomy procedures,10–12 it has
been the subject of some controversy. We initiated this
prospective study to determine the safety and efficacy of
topical anesthesia in posterior vitrectomy.

METHODS

This comparative case series study comprised 93
patients (93 eyes) scheduled for 3-port pars plana poste-
rior vitrectomy using topical (49 eyes) or retrobulbar (44
eyes) anesthesia between January 2003 and August 2005
at the Departments of Ophthalmology at Istanbul
University Cerrahpasa Medical Faculty and Kadir Has
University Medical Faculty.

The research followed the tenets of the Declaration of
Helsinki. All patients signed informed consent forms
after they had received an explanation of the nature and
possible consequences of the procedure and had been
given thorough preoperative counselling on what they
would experience during surgery under topical anesthe-

sia, especially possible awareness of some pain sensation
in the eye.

The indications for vitrectomy are shown in Table 1.
Exclusion criteria were nystagmus, muscle spasm around
the eye, speech disorder, age younger than 21 years,
claustrophobia, orthopnea, extreme anxiety, mental
retardation, previous vitreoretinal surgery, deafness,
severe cardiovascular or respiratory disease, active ocular
infection, and known allergy to proparacaine. Cases
needing scleral buckling and those with a predicted
duration of surgery longer than 2 h were also excluded.

Before surgery, the pupils were dilated with 1% tropi-
camide, 2.5% phenylephrine hydrochloride, and 1%
cyclopentolate. Topical anesthesia comprised 0.5%
proparacaine hydrochloride drops administered into the
conjunctival sac 4 times in the 15 minutes preceding
surgery. Additional drops were administered at the
beginning of the surgery and during sclerotomy, external
bipolar cautery, and conjunctival closure, as well as when
the patient felt considerable pain. Premedication com-
prised 5 to 10 mg diazepam administered orally. Patients
in the topical group were given intravenous (IV) mida-
zolam hydrochloride (0.3–3.0 mg) and fentanyl citrate
(20–100 μg) at a dose determined by the anesthesiolo-
gist, and additional IV sedation medication was used
when necessary.

The retrobulbar group received approximately 4 to 6
mL of 0.5% bupivacaine and 2% prilocaine (1:1) in the
retrobulbar space via a 27-gauge, 32-mm (1.25 inch)
Atkinson needle.

In the operating theatre, all patients received continu-
ous oxygen at 4 L/min through nasal prongs, and the
anesthesiologist monitored all standard vital signs. An
eyelid speculum was inserted, and then anesthetic status
was ascertained by grasping the bulbar conjunctiva and
lateral rectus muscle insertion with toothed forceps.
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Table 1—Patient data and indications for surgery 

 aisehtsenA 

Topical
n = 49 

Retrobulbar
n = 44 

Sex, no. (%) 
 )54( 02 )14( 02 elaM

Female 29 (49) 24 (55) 
   sraey ,egA

Mean 59.3 56.4
 07–34 77–14 egnaR

Indications for posterior vitrectomy 
Vitreous hemorrhage 10 8 
Proliferative diabetic retinopathy 10 7

 7 9 eloh ralucaM
Epiretinal membrane 8 5
Intraocular foreign body 5 5 
Rhegmatogenous retinal detachment 4 6
Uveitic opaque membrane formation 3 3 
Lens fragments in the vitreous – 3



Patients were asked to inform the surgeon if they felt
unbearable pain during the surgery.

After conjunctival flap peritomies had been performed,
three 20-gauge–wide sclerotomies were created 3.0–3.5
mm posterior to the limbus with a microvitreoretinal
blade. The infusion line was sutured inferotemporally.

Approximately 1 hour after surgery, each patient was
shown a visual analogue pain scale (VAPS) with numeric
and descriptive ratings from 0 (no pain) to 10 (unbearable
pain) (Table 2). Patients were asked to use this 11-point
scale to rate the levels of overall pain and the worst pain
perceived during the surgery. Also, the patients in the
retrobulbar group were asked to rate their pain levels
during the injection of the anesthetic agent. If patients
were unable to see the scale or read the accompanying text,
the scale was described and a score was obtained orally.

All the surgical procedures were performed by the
same surgeon (Dr. Bahçecioglu). Main outcome meas-
ures were overall and worst intraoperative pain scores
and duration of the surgery.

Student t test or χ2 analysis was used for data compar-
ison between the study groups. As well, the pain scores
for the overall procedure were compared with the dura-
tion of surgery to examine whether higher overall scores
were associated with longer times. The correlation coef-
ficient (r) was calculated to assess this relation. A p value
less than 0.05 was considered significant.

RESULTS

Table 1 shows the demographic data of the patients.
The groups were not statistically different with respect to
age and sex (p > 0.05).

In the topical group, the mean total dose of IV mida-
zolam hydrochloride was 2.0 mg and of fentanyl citrate
was 48 μg. Only 28 patients needed sedation and anal-
gesia more than once. All patients remained conscious
and communicative during the procedure. No patient
required additional retrobulbar, peribulbar, or subtenon
anesthesia.

For 12 patients (24.4%) in the topical group and 10
(22.7%) in the retrobulbar group, posterior vitrectomy
was combined with phacoemulsification and intraocular

lens implantation. Argon laser photocoagulation was
performed in 18 patients (36.7%) of the topical group
and 15 (34.0%) of the retrobulbar group. After vitrec-
tomy, 5000 centistokes silicone oil was used in 4 patients
in the topical group and 5 patients in the retrobulbar
group, and sulfur hexafluoride gas was used in 8 and 9
patients in the 2 groups, respectively.

The pain scores for overall pain ranged from 0 to 5
(mean 1.71, SD 1.04) in the topical group and from 0 to
3 (mean 1.38, SD 1.04) in the retrobulbar group. These
means were not statistically different (p > 0.05). Only 3
patients, in the topical group (6%), reported the overall
pain as moderate (pain scores 4 to 6). Fig. 1 shows the
distribution of the overall pain scores  in both groups.

The pain scores for the worst pain perceived ranged
from 1 to 7 (mean 3.20, SD 1.30) in the topical group
and from 1 to 4 (mean 2.95, SD 0.73) in the retrobul-
bar group; these means were also not statistically differ-
ent (p > 0.05). Fourteen patients (28.5 %) in the topical
group and 9 patients (20.5%) in the retrobulbar group
reported 4 or more for the worst pain score (p > 0.05).
Pain perceived during the administration of the retrob-
ulbar anesthetic agent was reported as the worst pain by
36 of the retrobulbar patients (82%). Fig. 2 shows the
distribution of the worst pain scores  in both groups.

The mean surgical time was 57.9 (range 40–90)
minutes in the topical group and 56.6 (range 38–92)
minutes in the retrobulbar group. The difference was not
statistically significant (p > 0.05). In addition, there was
no significant correlation between the duration of
surgery and the overall pain score in either group (r =
0.146, p = 0.356 and r = 0.174, p = 0.385, respectively).

INTERPRETATION

In the present study, we found that the mean pain
scores for the overall pain and the worst pain in the
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Table 2—Visual pain analogue scale 

Pain level Description 

0 No pain 

1–3 Mild pain 

4–6 Moderate pain 

7–9 Severe pain 

10 Unbearable pain Fig. 1—Distribution of the overall pain scores (11-point scale).



topical anesthesia group were not significantly different
from those in the retrobulbar group. In addition, there
was no significant correlation between the duration of
surgery and the overall pain score in either group.

Patients in the topical group described the worst pain to
be of short duration and tolerable. They perceived the
highest pain especially during conjunctival opening, the
creation of the pars plana sclerotomies, external bipolar
cautery, and conjunctival closure. If patients experienced
breakthrough pain during any step of the surgery, supple-
mental topical anesthetic drops or IV sedation and analge-
sia were administered. These measures helped the topical
patients to tolerate the pain easily. None of the patients
receiving topical anesthesia reported the surgical procedure
as unbearable when asked at the end of the surgery.

Although it was temporary, the worst pain score in the
retrobulbar group was found to be as high as in the
topical group, mainly because of needle insertion and
retrobulbar injection of the anesthetic agent. Of the
retrobulbar patients, 82% reported the pain during injec-
tion of the anesthetic material as the most painful step of
the surgery. They were also afraid and anxious about the
pain before the injection. Interestingly, although less dis-
comfort or pain occurs during cataract surgery with
retrobulbar anesthesia, patients undergoing simultaneous
bilateral cataract surgery have been reported to prefer
topical anesthesia, primarily because of the inconvenience
or pain of the retrobulbar injection.41

A kind of sclerotomy, scleral tunnel incision, has been
performed safely in cataract surgery under topical anes-
thesia. In a study comparing topical and peribulbar anes-
thesia for scleral tunnel incision, the overall pain scores
were not significantly different between the 2 groups,
and topical anesthesia for cataract surgery using a scleral
tunnel incision has been found to be safe and effective.42

Although Yepez et al demonstrated that topical anes-
thesia could also be safe for a scleral buckling proce-

dure,11 we excluded the patients who needed scleral
buckling, because grasping and traction on the eye
muscles and suturing of the sclera would cause unbear-
able pain and may induce oculocardiac reflex. We also
excluded patients whose duration of surgery was esti-
mated to be longer than 2 hours because of possible
stress associated with the extended time and increased
dosage of the sedatives and analgesics.

We believe that the most important reason for the
comparable levels of pain scores in the 2 groups was def-
initely the use of neuroleptic anesthesia in the topical
group. It should be noted, however,  that high doses of
sedation and analgesia may cause life-threatening com-
plications. Close monitoring by an experienced anesthe-
siologist is imperative. Neuroleptic anesthesia should be
avoided in patients with respiratory or cardiovascular
problems.

Yepez et al used deep sedation with midazolam
hydrochloride and fentanyl citrate.11 In the present
study, the mean amount and mean number of adminis-
trations of sedatives and narcotics were lower than those
reported by Yepez et al. Only 28 patients needed seda-
tion and analgesia more than once. This was possibly
due to the shorter surgical time and exclusion of patients
needing scleral buckling. In some studies of local anes-
thesia for vitreoretinal surgery, the dosage of sedation
was comparable with that in our study.2,43

Recently, a 25-gauge sutureless vitrectomy technique
has been gaining popularity among ophthalmology sur-
geons.8,44–46 Pain sensation with topical anesthesia
during the conjunctival opening, suturing of the sclero-
tomies, and conjunctival closure may be lessened or pre-
vented by this technique. In the present study, however,
none of the patients in the topical group needed injec-
tion anesthesia during these steps, and the mean pain
score for the worst pain perceived was not significantly
higher than the pain score for the retrobulbar injection
of the anesthetic agent.

Although topical anesthesia in phacoemulsification
allows quick recovery of vision, this advantage is not
applicable to our group of patients because of both
underlying vitreoretinal disease and injected tamponade
materials. Apart from avoiding the complications of
injection anesthesia, topical anesthesia has the advan-
tages of easier administration, reduced surgical time and
cost, and shortening of the hospitalization period.

The presence of ocular motility during vitrectomy
under topical anesthesia may seem a disadvantage
because some iatrogenic complications, such as retinal
tear or hemorrhage due to intraoperative eye move-
ments, may develop. Intraocular instruments positioned
through the pars plana helped the surgeon to steady the
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Fig. 2—Distribution of the worst pain scores (11-point scale).



eye and to prevent sudden eye movements. The presence
of ocular motility during surgery may even be helpful in
that the surgeon can ask the patient to look at the
intended side. We had no case of iatrogenic complica-
tions due to sudden movement of the eyeball during the
procedure.

Endoillumination during the surgery under topical
anesthesia may be expected to cause glare and discom-
fort. None of the patients complained about intraopera-
tive endoillumination.

Patient selection is definitely important for topical anes-
thesia. The patients were selected carefully and evaluated
medically and psychologically as to whether they were
appropriate cases for the vitrectomy under topical anes-
thesia. Patients with poor cooperation, inadvertent ocular
movement, and pressure for palpebral closure during the
ophthalmic examinations were excluded. The response to
administration of topical anesthesia drops immediately
before surgery was also assessed to detect those patients
with low cooperation or poor compliance.47

There was no predictable risk factor for pain scores of
5 and higher. It is possibly a variable related to a patient’s
individual sensitivity to pain sensation. A patient’s past
cognitive experiences, cultural background, emotional
state, and degree of anxiety affect this perception, and
pain may differ from person to person; stimuli that
produce intolerable pain in one person could be easily
tolerated by another.

In conclusion, topical anesthesia combined with IV
sedation and analgesia is useful in some selected cases of
posterior vitrectomy needing no scleral buckling proce-
dure and with a short predicted duration of surgery.
Larger, prospective controlled studies may be needed to
confirm the results related to posterior vitrectomy under
topical anesthesia.
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