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Abstract Background: The present study evaluated the efficacy and safety of single injection tech-

nique for peribulbar block using a short needle and a small volume as adjuvant to general anesthe-

sia in children undergoing ophthalmic surgery. The aim was to reduce complications accompanying

general anesthesia and to improve postoperative outcome.

Method: Forty children aged 6–12 years, ASA I or II scheduled for ophthalmic surgery were

included in the study. Children were randomly allocated into two equal groups (n= 20) to receive

either general anesthesia alone (GA group) or single injection peribulbar block in conjunction with

general anesthesia (GA-PB group). Peribulbar block was performed using single injection of 3–4 ml

of 2% lidocaine-hyaluronidase mixture (10 IU/ml) and 0.5% bupivacaine with a ratio of (1:1), with

a 28G, 12 mm needle. Intraoperative heart rate and mean arterial pressure, incidence of oculocar-

diac reflex (OCR) and number of patients required fentanyl were recorded. Postoperative nausea

and vomiting (PONV), time to first rescue analgesic and number of patients who required rescue

analgesia were reported.

Results: No patient developed OCR or required intraoperative analgesic supplements in GA-PB

group compared to 11 (55%) and 5 (25%) patients, respectively, in GA group (p< 0.05 and

p< 0.05 respectively). Intraoperative HR and MAP measures were significantly reduced in
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GA-PB group compared with GA group (p< 0.05). A significantly lower incidence of PONV was

recorded in GA-BP group versus GA group (p< 0.05). The time to first rescue analgesic was sig-

nificantly longer in GA group than GA-PB group (p< 0.05). The number of patients who required

rescue analgesia in the first postoperative 12 h was significantly higher in GA group compared to

GA-PB group. No serious complication was recorded in GA-PB group.

Conclusion: Single injection, peribulbar block using a short needle and a small volume is a safe and

effective technique when combined with general anesthesia in pediatric ophthalmic surgery.

ª 2011 Egyptian Society of Anesthesiologists. Production and hosting by Elsevier B.V.

Open access under CC BY-NC-ND license.
1. Introduction

Ophthalmic surgery is a common procedure in children where

general anesthesia is the standard technique [1]. Still yet, ocu-
locardiac reflex (OCR), postoperative nausea and vomiting
(PONV), postoperative pain and irritability are major prob-

lems in pediatric ophthalmic surgeries. Moreover, excessive
crying and straining could be detrimental to intraocular pres-
sure (IOP) and corneal sutures [2,3].

Regional anesthesia for ophthalmic surgeries was previ-

ously studied in conjunction with general anesthesia to over-
come the above mentioned complications [1,4,5].

Double injection Peribulbar block as an adjuvant to general

anesthesia has been investigated and reported to be effective,
however, this technique is administered blindly and some
remarkable risks including, globe perforation and intravascu-

lar injection have been reported [6]. These potential risks direc-
ted the authors to use a single rather than multiple injection
techniques for peribulbar block [7,8].

In children, the double injection peribulbar block carry

potentially more risks than in adults owing to the fact that
there are important anatomical differences between the two
age groups. The size of the eye relative to the bony orbit is

much greater in childhood. The eye occupies almost 50% of
the volume of the bony orbit at birth and 33% at 4 years, while
the adult eye takes up only 22% of the orbital volume [9].

The effectiveness of single injection technique was previ-
ously investigated in adults [10,11]. In the literature search,
there was no data concerning its usage in pediatric age group.

The aim of this study was to evaluate the efficacy and safety
of single injection peribulbar block with a short needle and
small volume of local anesthetic in conjunction with general
anesthesia in pediatric ophthalmic surgeries. The Incidence

of OCR, hemodynamic stability, intraoperative analgesic
requirement, PONV and postoperative analgesia were
evaluated.

2. Material and methods

After obtaining institutional ethical committee’s approval, in-
formed written parental consent was obtained for all patients.
Forty ASA I or II children, aged 6–12 years, undergoing elec-

tive ophthalmic surgeries were enrolled in this randomized
controlled study. The study was conducted at, Abu El-Rish
hospital, Cairo university (December 2008–January 2010).

Children with endophthalmitis or inflammatory eye pathol-
ogy, raised IOP, eye injury, single eye or known allergy to the
study drugs were excluded from the study. Visual analog scale
(VAS) was taught to the children and their parents two hours

before surgery, with 0 representing no pain at all and 10 repre-
senting the worst imaginable pain.
Patients were randomly allocated according to computer-
generated randomization list to one of two equal groups to re-
ceive either general anesthesia (GA) alone (GA group, n = 20)
or combined general-single injection peribulbar block anesthe-

sia (GA-PB group, n= 20).
Upon arrival to the operating room, standard monitor

including; electrocardiogram (ECG), non-invasive blood pres-

sure and pulse oximeter were attached to the patients. A stan-
dard BIS� monitor strip (BISX�, Aspect medical System,
Norwood, MA, USA) was placed on the forehead. A bispec-

tral index of 40–50% was considered the target range for sur-
gical anesthesia.

After insertion of 24–22 G IV catheter, in all patients gen-

eral anesthesia (GA) was induced with propofol 2–3 mg/kg
and fentanyl 1 lg/kg. An appropriate size laryngeal mask air-
way (LMA) was inserted after achieving BIS value less than
50%. Anesthesia was maintained using 100% oxygen and

sevoflurane with spontaneous respiration and capnogram
was attached to obtain continuous measurement of end-tidal
carbon dioxide (ETCO2). Sevoflurane concentration was ti-

trated on the basis of BIS changes to achieve a target value be-
tween 40 and 50. End-tidal sevoflurane concentration was
recorded every 5 min intraoperatively.

After confirmation of the eye to be operated, patients as-
signed to GA-PB group were subjected to peribulbar block
as described.

2.1. Peribulbar block technique

A single injection technique with 3–4 ml of 2% lidocaine-hyal-

uronidasemixture (10 IU/ml) and0.5%bupivacainewith a ratio
of (1:1) was performed using a 28 G, 12 mm beveled short nee-
dle. The injection sitewas limited superiorlywith the inferior lac-

rimal canaliculus, medially with lateral margin of the nose, an
imaginary perpendicular line that join inferior lacrimal papilla
to inferior margin of the orbit laterally and inferior orbital mar-

gin inferiorly (Fig. 1). The needle was advanced slowly in the
antero-posterior direction for half of its length and then obli-
quely in the direction of the optical foramen until the needle
was on the same plane of the bonymargin of the orbit [12]. After

negative aspiration, the local anesthetic mixture was slowly in-
jected. Digital ocular compression was performed for 5 min.

Intraoperative mean arterial blood pressure (MAP) and

heart rate (HR) were recorded before induction (T0), immedi-
ately after induction (T1), at incision (T2), and every 15 min
till the end of the procedure (T3–T6). An increase in HR or

MAP by more than 20% above the baseline despite a BIS va-
lue within the target range (40–50) was assumed to be due to
insufficient analgesia and 0.5 lg/kg i.v. fentanyl was given.

Intraoperative fentanyl supplements were recorded in both
groups.

http://creativecommons.org/licenses/by-nc-nd/4.0/


Figure 1 Entry site of the needle for regional anesthesia

techniques. 1 = semilunaris fold; 2 = caruncle; 3 = entry site

for single injection technique; 4 = entry site for episcleral anes-

thesia; 5 = entry site for peribulbar [12].

Table 1 Demographic and operative data. Values are

expressed as mean ± SD or ratio.

GA group

(n= 20)

GA-BP group

(n= 20)

Age (years) 8.3 ± 1.6 7.9 ± 1.3

Weight (kg) 27.7 ± 5.1 25.6 ± 6.4

Sex (male/female) 11/9 13/7

Type of surgery (n)

Strabismus 13 14

Cataract 7 6

Duration of surgery (min) 63.1 ± 11.2 59.4 ± 10.7

GA= general anesthesia, PB = peribulbar block.
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After several trial cases done before the study, the optimum

duration to perform the block was calculated to be 3–4 min
after induction. Intra-ocular pressure (IOP) was measured
pre-induction (baseline) (IOP1), immediately after induction
of GA (IOP2). Then at 5 and 10 min later in GA group

(IOP3, 4) or immediately after peribulbar block and 5 min ocu-
lar compression in GA-PB group (IOP3, 4).

Occurrence of any arrhythmia or oculocardiac reflex, which

was defined as a rapid reduction in heart rate >20% of base-
line was recorded. It was treated by asking the surgeon to stop
stimulation and if this was not effective, intravenous atropine

0.01 mg/kg was given. The need for atropine medication was
also recorded.

At conclusion of surgery, sevoflurane was discontinued and

the LMA was removed. Patients transferred to the post anes-
thesia care unit (PACU) where they were observed for one
hour then discharged to the ward to be observed for 12 h post-
operatively. Postoperative recovery was evaluated using a

modified Aldrete Score [13] every 5 min, Time to achieve full
scoring P9 was recorded. Postoperative pain was assessed at
30 min, 1, 3, 6 h and 12 h using visual analog score (VAS).

1 mg/kg diclofenac suppository was given if VAS > 3. The
time interval from PACU admission to the first rescue analge-
sic and requirements of rescue analgesia were recorded.

Incidence of postoperative nausea and vomiting was as-
sessed for 12 h postoperatively, patients who had persistent
nausea or more than one vomiting episode in one hour re-
ceived ondansetron 0.15 mg/kg. Number of patients who re-

quired antiemetic therapy was recorded. The occurrence of
complications related to the peribulbar block (chemosis, sub-
conjunctival hemorrhage or perforation) was documented as

well as any difficulty recorded during surgery could be attrib-
uted to the block.

3. Statistical analysis

Assuming that a difference of 30% or more in the time to first

analgesic dose would be of clinical interest, a sample size of 20
patients per group was calculated to achieve a power of 80%
and a significance level of 0.05.

Statistical analysis was performed using SPSSwin statistical
package version 15 (SPSS Inc., Chicago, IL). Data were pre-
sented as mean ± SD or number (%) as appropriate. Compar-
ison between the two groups was performed using unpaired
student’s t-test. Intragroup comparison relative to baseline

was performed using repeated measure analysis (ANOVA)
with post hoc Dunnet’s test if ANOVA results were significant.
Nominal variables were compared using Fisher’s exact test. A
p-value < 0.05 was considered significant

4. Results

Patients in both groups were comparable with respect to age,
sex, weight, ASA physical status, duration and type of surgery
(Table 1).

In GA-PB group no patient experienced OCR compared to
11 (55%) children in GA group (p < 0.05). Five Out of them
required atropine medication.

No patients required intraoperative supplementary fentanyl
in GA-PB group compared to five patients (25%) in GA
group, all of them needed one bolus only (p < 0.05).

Mean End tidal sevoflurane concentration was comparable
in both groups (2.4 ± 0.39 vs 2.6 ± 0.41).

MAP and HR values were comparable in both groups at T0
and T1. Values at (T2–T6) were significantly higher in GA

group compared to its baseline value and to GA-PB group
(p< 0.05) (Figs. 2 and 3).

IOP values were comparable in the two groups at IOP1

(baseline) and IOP2. Compared to baseline, there was a signif-
icant increase in IOP in GA-PB group immediately after the
injection of local anesthetic (IOP3) (p< 0.05) and returned

to its baseline value after 5 min of compression (IOP4). In
GA group there were no changes in IOP at all measurement
points (Table 2).

In PACU, time to achieve full Aldrete score was compara-

ble in both groups (12.1 ± 2.6 min in GA-PB group vs
14.6 ± 3.1 min in GA group).

Incidence of PONV over 12 h and number of children who

required antiemetic treatment were significantly reduced in
GA-PB group compared to GA group [1 (5%) and 0 (0%)
vs 7 (35%) and 3 (43%) respectively] (p< 0.05).

In the postoperative period (12 h), a significantly lower
number of children in GA-PB group required analgesic rescue
compared with those in GA group. The time to first rescue

analgesic was significantly prolonged in GA-PB group com-
pared to GA group (p< 0.05). The frequency of rescue anal-
gesia required was less in GA-PB group compared with GA
group (p > 0.05) (Table 3).

The performance of peribulbar block was not associated
with any serious complications. Only four patients manifested



Figure 2 Intraoperative mean arterial blood pressure in both

groups. GA= general anesthesia, PB = peribulbar block.

T0 = before induction, T1 = immediately after induction,

T2 = at incision, T3–T6 = every 15 min till the end of the

procedure. *p< 0.05 compared to the other group. �p< 0.05

compared to baseline.

Figure 3 Intraoperative heart rate in both groups. GA= gen-

eral anesthesia, PB = peribulbar block. T0 = before induction,

T1 = immediately after induction, T2 = at incision, T3–

T6 = every 15 min till the end of the procedure. *p< 0.05

compared to the other group. �p< 0.05 compared to baseline.

Table 2 Intraoccular pressure measurements (mmHg) of both

groups (mean ± SD).

GA group (n= 20) GA-PB group (n= 20)

IOP1 14.56 ± 2.51 13.34 ± 2.93

IOP2 14.19 ± 2.12 14.07 ± 2.89

IOP3 13.41 ± 3.17 16.12 ± 3.12*

IOP4 12.87 ± 2.91 13.45 ± 2.31

GA= general anesthesia, PB = peribulbar block. IOP = intraoc-

ular pressure.

IOP1 = pre-induction (base line), IOP2 = immediately after

induction, IOP3 = 5 min after induction of GA in GA group or

immediately after peribulbar injection in BP group, IOP4 = 10 min

after induction of GA in GA group or after the 5 min ocular

compression in BP group.
* p< 0.05 compared to baseline.

Table 3 Postoperative analgesia of both groups [n (%) or

mean ± SD].

GA group

(n= 20)

GA-PB group

(n = 20)

Time to first analgesic (min) 52.27 ± 12.4* 243.34 ± 51.7

Number of patients requiring

analgesia in the first 12 h

14 (70%)* 6 (30%)

Number of analgesic doses

required in the first 12 h

1 10 (50%) 6 (30%)

2 4 (20%) 0

GA= general anesthesia, PB = peribulbar block.

PONV= postoperative nausea and vomiting.
* p< 0.05 compared to the other group.
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with self limiting subconjunctival hemorrhage in GA-PB group
which resolved without treatment.
5. Discussion

The present study demonstrated that single injection, peribul-
bar block reduced the incidence of OCR, intraoperative fenta-
nyl requirement and PONV, in addition it prolonged the time

to first rescue analgesic when combined with general anesthesia
in pediatric ophthalmic surgery.

In previous studies [1,14], authors used 16 mm long needles
in double injection peribulbar block in pediatrics. The single

injection technique used in the current study was performed
using a shorter needle of 12 mm length, 28 G to reduce the
complications associated with longer needles as hemorrhage

or globe perforation [6]. However, there was a higher incidence
of subconjunctival hemorrhage in the PB group related to the
needle length used, explained by restriction of bleeding to the

anterior orbit [12]. Moreover, using a single injection in the
current study was not associated with the complications re-
ported with the double injection technique which included rare

but ultimately serious complications, such as vascular injuries
or incidence of misdirection [6]. The puncture site and the nee-
dle direction in our work were in a relatively avascular area
and with less incidence to misdirection.

Previous researches that investigated double injection peri-
bulbar block in pediatrics used volumes up to 10 ml of local
anesthetic mixture [1,3]. Owing to the fact that the mechanism

of increased IOP is related to the mechanical pressure effect
from the volume injected [15], particularly in pediatrics with
special anatomical configuration, a smaller volume (3–4 ml)

was used in this study. This smaller volume was associated
with transient IOP increase with no operative effect.

OCR is a trigeminal vagal reflex caused by traction of extra-
ocular muscles, pressure on the orbit, trauma and orbital

hematoma [16].
Different methods have been used to prevent OCR, such as

premedication with anticholinergics and adequate anesthetic

depth [17]. Premedication using atropine has been used to pre-
vent OCR, especially in infant and young children as they tend
to have higher resting vagal tone. However, it was not found to

be totally effective moreover, it may cause tachycardia and
variety of cardiac arrhythmias. These effects may stay longer
than the reflex itself, as it is a self-limiting reflex. This finding

discouraged many authors to use atropine routinely [14,17,18].
In the present work single injection peribulbar block signif-

icantly reduced the incidence of OCR in GA-BP group com-
pared to the GA group. This finding could be attributed to
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blocking the afferent limb of OCR and reduced the afferent

stimuli from muscle traction [19,20].
In accordance with our results, Deb et al. [1] reported that

4% of children in peribulbar block group experienced OCR
compared to 60% in GA group when they studied the efficacy

of double injection technique for peribulbar block as adjuvant
to GA in ophthalmic surgery.

Another study done by Gupta et al. [14] reported lower

incidence of OCR in children undergoing strabismus surgery
when using double injection peribulbar block in conjunction
with GA (13% in BP group vs 94% in GA group). The higher

incidence in GA group reported in the latter study compared
to our study may be due to younger age group (2–13 years)
as children tend to have higher resting vagal tone [21]. More-

over, all patients were undergoing strabismus surgery which
is known to have a higher incidence of OCR [22].

In the current work, single injection peribulbar block pro-
vided adequate intraoperative analgesia as evident by reduc-

tion in intraoperative fentanyl requirement and
hemodynamic stability in GA-BP group). These results coin-
cided with the results of the previous works which investigated

the intraoperative analgesic effect of regional blocks in oph-
thalmic surgery [1,3,23].

PONV is a common problem following ophthalmic surgery

[24]. Repeated vomiting can affect the integrity of corneal su-
ture, increase the cost of antiemetic drugs and prolonged the
postoperative stay [25]. PONV is mediated by the oculo-emetic
pathway which shares the afferent limb of the reflex arc with

OCR [26].
Inspite of the fact that per bulbar block is used safely in

children, it’s less used in strabismus surgery as it produces

hypotonic eye. Still yet, this finding was weighted against its
advantages including the satisfactory analgesia and akinesia,
thus reducing the incidence of PONV by allowing time for

the child to adapt to visual changes postoperatively [27].
In the present work, using single injection peribulbar block

as adjuvant to GA reduced the incidence of PONV; this is in

line with the results reported by Gupta et al. [14] and Deb
et al. [1] who found that double injection peribulbar block
effectively reduced the incidence of PONV in children under-
going ophthalmic surgery under GA. Similar results were re-

ported in adults undergoing vitreoretinal surgery, where
single injection peribulbar block was used in conjunction with
GA [10].

Subramaniam and his colleagues [3] also reported that the
incidence of PONV was 81.39% in group GA vs 54.76% in pa-
tient received double injection peribulbar block and explained

this high incidence in both groups by the long duration of vit-
reoretinal surgery and waned effect of the block.

In contradiction to our finding, Chhabra et al. [27] and

Moral et al. [28], could not detect a significant difference in
PONV when compared peribulbar block as adjuvant to GA
and GA alone in ophthalmic surgery. This may be due to
the antiemetic effect of propofol [29] as they used total intrave-

nous anesthesia (TIVA) as an anesthetic technique.
The effectiveness of double injection peribulbar block in

reducing postoperative pain in ophthalmic surgery was previ-

ously reported [3,30].
In this study, single injection peribulbar block effectively re-

duced postoperative pain as the time to first rescue analgesic

was significantly longer and number of pain free patients were
significantly higher in GA-BP group than in GA group. This
finding is in accordance with results reported by Ghali and

Btarny in 2010 [10], when they studied the effect of single injec-
tion peribulbar block in adults undergoing vitreoretinal. Also
Subramaniam et al. [3] reported similar results when using
double injection peribulbar block in pediatrics.

In contrast when Shende et al. [19] investigated the usage of
peribulbar block as adjuvant to general anesthesia during ret-
inal detachment surgery, they found out that time to first res-

cue analgesic was comparable in peribulbar and GA groups.
This could be explained by the use of lower concentration of
bupivacaine (0.25%) in the peribulbar block group and mor-

phine in GA group as stated by Ghali and Btarny [10].
6. Conclusion

Single injection peribulbar anesthesia using a short needle and
small volume is an effective technique as an alternative ap-

proach for regional anesthesia in pediatric ophthalmic surgery.
It provided low incidence of OCR, less intraoperative opioid
requirements, stable intraoperative hemodynamics, less PONV
and improved postoperative analgesia. It has the advantage of

being simple and safe, decreased volume of local anesthetic
used, and single puncture with short needle which provides less
incidence of vascular trauma and misdirection.
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