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Abstract 
Background: Regional anesthesia is a common procedure in an adult patient undergoing ophthalmic 

surgery, but it cannot be done alone in the pediatric age group. General anesthesia is accompanied by 

complications intra- and post-operatively.  

Objectives: to determine whether or not using regional anesthesia in combination with general 

anesthesia in pediatric eye procedures improves patient outcomes. 

Methods: Forty children, with an age range of 6 - 12 years were included in the study that was 

conducted at Ghazi Al-Hariri Hospital / Department of Ophthalmology and Ibn Al-Haytham 

(Ophthalmology Hospital), both teaching hospitals, from December 2018 to October 2019. These 

children were allocated into one of two groups: GA (general anesthesia) and GA-R (general anesthesia-

regional anesthesia). Heart rates, mean arterial blood pressure, oculo-cardiac reaction, and postoperative 

nausea and vomiting were measured. All required approvals were obtained from the scientific 

committee of the Iraqi Board for Medical Specializations. Statistical analysis was done using SPSS 

V26, with a P value of <0.05 considered significant. 

Results: None of the patients developed oculo-cardiac reactions or needed additives to the anesthesia 

given during surgery in the GA-R compared to the GA group. Intra-operative measurements of heart 

rates and mean arterial blood pressure were lower in the GA group than in the GA-R group (p<0.05). 

Compared to the GA group, the GA-R group had a lower incidence of postoperative nausea and 

vomiting (p<0.05). More patients in the GA group needed analgesia than in the GA-R group. 

Conclusion: Using regional anesthesia as a peribulbar block with general anesthesia is a safe and 

successful procedure in pediatric ocular surgeries. 
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Introduction: 

 

Ophthalmic surgery is a frequent treatment 

performed on children, and the conventional method 

of pain management is general anesthesia (1). 

Consequences, both intra- and post-operative, 

associated with various anesthetics complication, 

including the oculo-cardiac reflex (OCR), 

postoperative nausea and vomiting (PONV), 

postoperative irritation, and discomfort, are serious 

issues in juvenile ocular procedures. Additionally, 

repeated sobbing and squinting might be harmful to 

the intraocular pressure (IOP) and the corneal 

sutures (2, 3  .( The OCR is a trigeminal vagal 

response that is triggered by tension on the 

extraocular muscles, compression mostly on the 

orbit, trauma, or an orbital hematoma (4). Other 

triggers of the OCR include hypercarbia and cerebral 

hypoxia. Mild anesthesia may also play a role (6). 

During strabismus surgery, there has been a 

documented incidence of transient cardiac arrest of 

around 1 in 2200 patients (7).  
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There have been reports of arrests in the sinoatrial 

node and fibrillation in the ventricular node (8, 9( . 

PONV is a common problem following ophthalmic 

surgery. Repeated vomiting can affect the integrity 

of corneal sutures, increase the cost because of the 

use of antiemetic drugs, and prolong the 

postoperative stay. PONV is mediated by the oculo-

emetic pathway, which shares the afferent limb of 

the reflex arc with OCR (11-12). 

A double injection peribulbar block helps lower 

postoperative pain in patients who have had ocular 

surgeries (3, 13). Since peribulbar block generates a 

hypotonic eye, it is not often employed in strabismus 

surgery (14(. 

However, regional anesthesia is a common 

procedure in adult patients undergoing ophthalmic 

surgery, but it cannot be done alone in the pediatric 

age group. Double injection peribulbar block as an 

adjuvant to general anesthesia has been investigated 

and reported to be effective. However, this technique 

is risky as it is administered invisibly and may result 

in globe perforation and intravascular injection. 

The double injection peribulbar block in children 

carries potentially more risks than in adults because 

there are important anatomical differences between 
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the two age groups. The eye size 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 four years, while the adult eye takes up 

only 22% of the orbital volume ). 1-15-18) There is 

little evidence concerning its usage in the pediatric 

age group. Hence, the recent study attempted to 

overcome these complications by using regional 

anesthesia as an adjuvant to general anesthesia in 

ophthalmic surgery in children. 

 

Patients and Methods: 

A randomized clinical, non-blinded study was 

conducted at Ghazi Al-Hariri Hospital / Department 

of Ophthalmology and Ibn Al-Haytham 

(Ophthalmology Hospital), both teaching hospitals, 

from December 2018 to October 2019. Forty 

children with an American Society of 

Anesthesiology (ASA) Classification I or II (19) 

undergoing elective ophthalmic surgeries were 

enrolled. The institutional ethical committee’s 

approval of the Scientific Council of Anesthesia and 

Intensive Care of the Iraqi Board was obtained for 

the study. Parents’ consent was given to all patients, 

including their agreement on the type of anesthesia 

used.      

Two types of ophthalmic surgeries were performed: 

Intraocular (cataract) or extraocular (strabismus).  

Inclusion criteria: Children aged 6-12 years, ASA I 

or II, elective ophthalmic surgeries, and body weight 

between 15-40 Kg. 

Exclusion criteria: Family refusal, prolonged 

surgery >2 hours, endophthalmitis, eye injury, 

cerebral palsy, psychological problems, single eye, 

congenital abnormalities, heart diseases, and drug 

allergy. 

Patients were randomly divided into two groups: 

Those who received general anesthesia only (GA 

group, n=20) and those who received combined 

general and regional anesthesia (single injection 

peribulbar block anesthesia) (GA-R group, n=20). 

Post-operative pain was recorded using a VAS 

score. (20) 

Post-operative recovery was assessed using a 

modified Aldrete Score in pediatrics (21) every 5 

minutes, and the time to achieve the full score of 9 

was recorded. The occurrence of PONV was 

assessed for 12 hours postoperatively. The 

complications due to peribulbar block were assessed. 

The data was analyzed using SPSS version 25. The 

data was presented as mean, standard deviation, or 

frequencies, as appropriate. The independent t-test 

(two-tailed) was used to compare the means of 

continuous variables between the study groups. A P 

value < 0.05 was considered significant.  

 

Results: 
There were no significant differences in the 

demographic characteristics between the two groups 

(table 1). 

 

Table 1: Demographic and operative variables of 

the two study groups 

Variable 
GA group no.=20 

 

GA-R group 
no.=20 

 

Age (years) - Mean ± 

SD 
7.9±1.4 8.3±1.8 

Weight (Kg) - Mean ± 

SD 
25.6±6.5 28.7±5.2 

Sex (male/female) - 

(No.) 
10/10 8/12 

Type of surgery - 

(No.) 
  

Strabismus 11 12 

Cataract 9 8 

Duration of surgery 
(minutes) - Mean ± 

SD 

62.1±12.2 59.4±11.6 

 

Among the GA-R group, not a single patient 

exhibited OCR, in contrast to 12 children among the 

GA group (60%) (p<0.05). There was a need for an 

atropine prescription for five of them. 

None of the GA-R group required intraoperative 

supplemental fentanyl. In contrast, five patients 

(25%) in the GA group needed only one dose of 

fentanyl (p< 0.05(. 

The mean end-tidal sevoflurane concentrations of 

the two groups were very close (2.4 ±0.39 vs 2.6± 

0.41). At T0 and T1, both groups' Mean arterial 

pressure (MAP) and heart rate (HR) values were not 

statistically significant. In comparison to both its 

base level and the GA-R group, the values at (T2–

T6) for the GA group were statistically substantially 

higher (p< 0.05). (Figures 1 and 2) and (Tables 2 

and 3) 

 

 
 Figure 1: Intra-operative MAP in the study 

groups 
 

Table 2: Mean intraoperative arterial pressure 

by time and group 

Time 
GA group no.=20 

Mean ± SD 

GA -R group no.=20 

Mean ± SD 
P-value 

T0 90.0 ± 6.43 88.7 ± 7.45 0.350 

T1 84.2 ± 4.66 86.6 ± 7.14 0.053 

T2 87.0 ± 0.23 87.1 ± 0.16 0.028 

T3 86.9 ± 0.20 87.1 ± 0.14 0.007 

T4 86.9 ± 0.21 ± 0.16  87.1 0.008 

T5 86.9 ± 0.24 87.1 ± 0.19 0.024 

T6 86.8 ± 0.23 87.1 ± 0.16 0.006 
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Figure 2: Intra-operative HR in the study groups  

 

Table 3: Mean intraoperative heart rate by time 

and group 

Time 
GA group n.=20 

Mean ± SD 

GA -R group 

n.=20 

Mean ± SD 

P-value 

T0 89.6 ± 7.3 91.3 ± 14.37 0.562 

T1 95.1 ± 6.29 97.2 ± 15.05 0.541 

T2 97.1 ± 0.18 96.8 ± 0.22 0.016 

T3 ± 0.13 97.0 96.8 ± 0.20 0.015 

T4 97.1 ± 0.19 96.9 ± 0.21 0.023 

T5 97.9 ± 0.18 96.9 ± 0.26 0.016 

T6 97.1 ± 0.16 96.8 ± 0.23 0.006 

 

 

 

 

 

In the post-anesthesia care unit (PACU) setting, the 

time it took for either group to get a complete 

Aldrete score was not similar (76 ± 0.44 minutes in 

the GA-R group and 24 ± 0.62 minutes in the GA 

group  ( . 

The incidence of PONV during 12 hours post-

operative and the number of children who required 

anti-emetics were significantly lower in the GA-R 

group [4 (20%) and 0 (0%), respectively, than the 

GA group 8 (40%) and 2 (10%), respectively], (P< 

0.05). 

Throughout the first 12 postoperative hours, 

significantly fewer children in the GA-R group 

needed analgesics than those in the GA group (P< 

0.05). When compared to the GA group, the GA-R 

group had a much longer period before needing their 

first analgesia (p = 0.001), and they also required 

less analgesia treatment (P< 0.05), Table 4. 

 

Table 4: Postoperative comparison of the two study groups  

Variable GA group no.=20 GA-R group no.=20 p-value 

Time to achieve full Aldrete score (minutes)   76 ± 0.44     24 ± 0.62 0.001 

Time to first analgesic (hour) 0.36 ± 0.56 1.14 ± 0.72 0.001 

Number of cases needing analgesia within the first 12 

hours  
16 (80%) 8 (40%) 

 

0.0099 
 

Number of analgesic doses administered within 

the first 12 hours 

1 14 (70%) 6 (30%) 0.0114 

2 10 (50%) 4 (20%) 0.0466 

Frequency of PONV during the first 12 hours       4 (20%)          0 0.0348 

Total number of children needing antiemetic       8 (40%)         2 (10%) 0.0285 

 

Discussion: 
The current research demonstrated that a peribulbar 

block administered via a single dose injection 

decreased the risk of OCR, patients undergoing 

fentanyl necessity, and PONV because once taken in 

conjunction with general anesthesia in pediatric 

ophthalmic procedures. Additionally, it lengthened 

the time until the patient required their first 

postoperative analgesic medication. 

Earlier research (1, 22) in pediatrics employed 

instruments that were 16 millimeters long while 

doing double injections of peribulbar blocks. The 

injection method used in this research was carried 

out using a relatively short needle, measuring 12 

millimeters in length and having a gauge size 28. 

This was done to decrease the risks of side effects 

associated with longer needles, including bleeding or 

lacerations of the cornea (23). Using a single 

injection in the current research wasn't associated 

with the health problems encountered during the 

double injection system. These complications noted 

in the double injection method are severe but 

uncommon, such as Injuries to the vascular system 

or instances of misdirection (23(. 

 

 

Surgeons prefer the peribulbar block because the 

eyeball becomes centrally located after the block, 

which is beneficial in strabismus surgery and is 

associated with a high risk of OCR.    

Compared to the GA category, the frequency of 

OCR was much lower in the GA-R due to the 

peribulbar block. This may be related to limiting the 

sensory limb of OCR and limiting the sensory inputs 

from muscular tension, which is similar to the results 

of published research (24, 25). 

In accordance with our results, Deb et al. (1) 

reported that 4% of children in the peribulbar block 

group experienced OCR compared to 60% in the GA 

group when they studied the efficacy of a double 

injection technique for peribulbar block as adjuvant 

to GA in ophthalmic surgery. 

The research carried out by Gupta et al. (22) found 

that the use of double injection peribulbar block in 

combination with GA reduced OCR occurrence in 

people undergoing strabismus surgical procedures. 

The percentage of children who experienced OCR 

was 13% in the GA-R group and 94% in the GA 

group. 
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The increased occurrence of oculocardiac reflex in 

the GA category found in the latter research 

compared to the current investigation may be 

attributable to the younger age group (2 – 13 years) 

since young children have a significant propensity to 

have higher resting vagal tone than adults (26). In 

addition, all participants were about to receive a 

strabismus operation, a procedure recognized to 

result in a greater rate of OCR (27, 28). 

In the present study, the peribulbar block 

administered with a single injection was sufficient to 

provide appropriate intraoperative analgesia, as 

shown by decreased intraoperative fentanyl required 

and maintained hemodynamics in the GA-R group. 

These findings are consistent with those of earlier 

studies that looked into localized blocks' 

intraoperative analgesic impact during ocular 

surgical procedures (1, 3, and 29). Using a 

peribulbar block with a single injection as just an 

adjuvant to GA during the present trial helped 

reduce the likelihood of PONV. This was in 

agreement with the results of Gupta et al. (22), who 

found that using a double injection peribulbar block 

satisfactorily significantly reduced the PONV in 

people who had undergone ophthalmic surgical 

operation while having received GA. The 

participants in these studies were given GA while 

having the operation.  

Adolescent patients with vitreoretinal procedures 

who were given a peribulbar block by a single 

injection in combination with GA had outcomes 

comparable to those described above (30). Research 

on a single-injection peribulbar block coupled with 

general anesthesia in children having ocular 

operations was published by Elgohary et al. and 

reached the same findings (31). 

Subramaniam et al. (3) reported the rate of PONV to 

be 54.8% in patients who received double injection 

peribulbar block, compared to 81.4% in those who 

had GA. They explained this high incidence across 

both groups by the longer duration of the 

vitreoretinal operation and the diminishing effect of 

the block. 

While looking at the peribulbar block both as an 

adjuvant to GA and GA by itself in ocular 

procedures, Chhabra et al. (14) and Moral et al. (32) 

were unable to find a difference in PONV, which is 

inconsistent with our results. The utilization of total 

intravenous anesthesia (TIVA) may have contributed 

to this result owing to the antiemetic effects of 

propofol (33). 

Although Shende et al. (24) evaluated the use of the 

peribulbar block as an adjuvant to GA in surgeries 

for retinal detachment, researchers suggested that 

perhaps the duration of the first rescue analgesia was 

equal in the peribulbar and GA groups. 

This finding is by results reported by Ghali and 

Btarny in 2010 (32) when they studied the effect of 

single injection 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. (24) investigated the 

usage of the peribulbar block as an adjuvant to 

general anesthesia during retinal detachment 

surgery, they found that the time first to rescue 

analgesia was comparable in peribulbar and GA 

groups. This could be explained by using a lower 

concentration of bupivacaine (0.25%) in the 

peribulbar block group and morphine in the GA 

group, as stated by Ghali and Btarny (32). 

 

Conclusion:  

Utilizing a local single-injection peribulbar 

anesthetic drug with GA in pediatric ocular surgeries 

is a useful method that may be used as an alternate 

to GA alone. It results in a low frequency of opioid-

related complications, fewer requests for 

intraoperative opioids, steady intraoperative 

hemodynamics, fewer instances of nausea and 

vomiting after surgery, and enhanced postoperative 

analgesia.  
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 مساٌا الجمع بٍه التخذٌر المىضعً والعام فً جراحت العٍىن عىذ الاطفال
 مستشفى غازي الحرٌري ،: طبٍبت اختصاص تخذٌر وعىاٌت مركسةالعاوًد. روذ سعذي عبذالستار 

 الأستار المساعذ علً هادي المعٍىً: استار فً التخذٌر والعىاٌت المركسة، الجامعت المستىصرٌت/ كلٍت الطب 

 الخلاصت

انخخذٚش انًٕضعٙ ْٕ إخشاء شبئع نذٖ انًشضٗ انببنغٍٛ انزٍٚ ٚخضعٌٕ ندشاحت انعٌٕٛ ٔنكٍ لا ًٚكٍ انقٛبو بّ بًفشدِ فٙ انفئت انعًشٚت  الخلفٍت:

 نلأطفبل. ٔٚشافق انخخذٚش انعبو يضبعفبث أثُبء اندشاحت ٔبعذ انعًهٛت اندشاحٛت.

 ٚش انعبو فٙ إخشاءاث عٌٕٛ الأطفبل ٚحسٍ َخبئح انًشضٗ أو لا.ححذٚذ يب إرا كبٌ اسخخذاو انخخذٚش انًٕضعٙ يع انخخذ الهذف:

حى شًٕل أسبعٍٛ طفلاً حخشأذ أعًبسْى بٍٛ سخت أعٕاو ٔاثُٙ عشش عبيًب فٙ انذساست انخٙ أخشٚج فٙ يسخشفٗ غبص٘ انحشٚش٘/ قسى  الطرٌقت:

، ٔقسًٕا إنٗ 2012إنٗ حششٍٚ الأٔل  2012ة يٍ كبٌَٕ الأٔل انعٌٕٛ ٔيسخشفٗ ابٍ انٓٛثى )يسخشفٗ انعٌٕٛ( ٔكلاًْب يسخشفٗ حعهًٛٙ، فٙ انفخش

انضغظ (، يخٕسظ HRانخخذٚش انًٕضعٙ(. حى قٛبس يعذلاث ضشببث انقهب ) -)انخخذٚش انعبو  GA-R)انخخذٚش انعبو(، ٔ  GAيدًٕعخٍٛ: 

ٗ خًٛع انًٕافقبث انًطهٕبت يٍ انًدهس (. حى انحصٕل عهPONV( ٔانغثٛبٌ ٔانقٙء بعذ اندشاحت )OCR(، حفبعم انقهب )MAPانششٚبَٙ )

 راث أًْٛت إحصبئٛت. P <0.05. حعخبش قًٛت SPSS V26انعشاقٙ نهخخصصبث انطبٛت. حى إخشاء انخحهٛم الإحصبئٙ ببسخخذاو 

. كبَج انقٛبسبث  GAيقبسَت بًدًٕعت  GA-Rنى ٚصب أ٘ يشٚض بخفبعم عُٛٙ قهبٙ أٔ إضبفبث ضشٔسٚت نهخخذٚش أثُبء اندشاحت فٙ  الىتائج:

، فإٌ GA(. ببنًقبسَت يع يدًٕعت p <0.05)  GA-R، يدًٕعت GAقشاءة أقم فٙ يدًٕعت انضغظ انششٚبَٙ أثُبء انعًهٛت نذقبث انقهب ٔيخٕسظ 

ٍ أكثش يٍ إنٗ حسكٛ GA. ٔاحخبج عذد أكبش يٍ انًشضٗ فٙ يدًٕعت p <0.05قذ قههج يٍ حذٔد انغثٛبٌ ٔانقٙء بعذ اندشاحت  GA-Rيدًٕعت 

 .GA-Rيدًٕعت 

 ٚعذ اسخخذاو انخخذٚش انًٕضعٙ كحقٍ حٕل انًقهت يع انخخذٚش انعبو إخشاءً آيُبً َٔبخحًب فٙ خشاحبث عٌٕٛ الأطفبل. الإستىتاج:

 .قهبٙ-انخخذٚش انًٕضعٙ، انخخذٚش انعبو، حخذٚش يحٛظ انعٍٛ، يُعكس عُٛٙالكلماث المفتاحٍت: 
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