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Background: Retrobulbar regional eye block aims to ensure eye globe akinesia and anesthesia 

during ophthalmic surgery, and despite the rarity of occurrence of complications due to the 

blind needle passage while performing either peribulbar or retrobulbar block, some of them are 

serious and may be life threatening.

Aim: The aim of this study was to estimate the accuracy and safety of real-time ultrasound-guided 

retrobulbar regional anesthesia in comparison with the blind technique for cataract surgery.

Design: This was a prospective randomized controlled trial.

Methodology: A total of 30 patients who met the inclusion criteria were registered in our 

research and were divided into two groups: 15 patients received real-time ultrasound-guided 

retrobulbar block compared to 15 patients who received the block using the blind technique.

Results: One patient out of the 30 was excluded from the analysis, and no statistically significant 

differences were observed between the two groups regarding the onset of akinesia, numeric pain 

rating scores, rate of complications, and degree of patient and physician satisfaction.

Conclusion: There were no statistically significant difference between real-time ultrasound-

guided and blind retrobulbar regional eye blocks concerning the onset of action, total volume 

of injected local  anesthetic solution, supplemental injection required, pain scores, and degree 

of patient satisfaction.
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Introduction
Ophthalmic operation is considered one of the commonest operative procedures 

demanding anesthesia worldwide.1 The two main approaches to the eye with surgi-

cal and medical conditions that can be provided for intraocular surgeries, especially 

for elderly patients, are retrobulbar and peribulbar blocks.2 Cataract surgery indeed 

demands strong blockade of the motor nerve supply of eye globe and eye lids.3 Retro-

bulbar block provides rapid onset anesthetic solution with akinesia and adequate control 

of intraocular pressure.4 Peribulbar regional eye block like the retrobulbar technique 

aims to ensure eye globe akinesia and anesthesia during ophthalmic operation and 

is supposed to be safer than retrobulbar block.5,6 However, it was reported that there 

is no proof of variance concerning the efficacy and safety profiles between the two 

approaches.7 Despite the rarity of occurrence of complications due to the blind needle 

passage while performing either peribulbar or retrobulbar block, some of them are 

serious and may be life threatening.8 Perforations of the globe,9,10 damage to the optic 

nerve,11 and possibly lethal sequel of local anesthetic agents on the central nervous 

system12–14 are described in the literature.
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As optic nerve diameter can be easily visualized using 

ultrasound (US), we postulated that US-guided retrobulbar 

injection of local anesthesia should amend the accuracy and 

safety of retrobulbar regional eye block through real-time 

visualization of the needle placement near to the optic nerve.

Our aim was to evaluate the quality and safety of real-time 

US-guided retrobulbar regional anesthesia in comparison 

with the blind technique for cataract surgery as we postulated 

that direct visualization of the optic nerve and the introduced 

blocking needle might fasten the onset of akinesia and 

decrease the risk of complications. Our aim was to evalu-

ate the quality of real-time US-guided retrobulbar regional 

anesthesia in comparison with the blind technique for cataract 

surgery as we postulated that direct visualization of the optic 

nerve and the introduced blocking needle might fasten the 

onset of akinesia and decrease the risk of complications.

Methodology
This prospective observational study was conducted in the 

Ophthalmology Department, Cairo University Hospitals in 

all mechanically ventilated patients. This study was approved 

by the Kasralainy Cairo University Ethical Committee, and 

written informed consent was obtained from all subjects par-

ticipating in the trial. The trial was registered prior to patient 

enrollment at clinicaltrials.gov (PACTR201803003158311, 

date of registration: March 27, 2018). Patients in the age 

group of 40–70 years with American Society of Anaesthe-

siologists classification I, II, and III scheduled for elective 

cataract surgery under regional anesthesia were included 

in the study and randomly assigned using opaque sealed 

envelope after enrolment into two groups, US group (group 

A, n=14) and conventional group (group B, n=15). Numbers 

in the envelope were generated by a computer-generated 

randomization (www.randomization.com).

Uncooperative patients and those with axial length >28 

mm, posterior staphyloma, complicated vitreous hemorrhage, 

or contraindications to local anesthesia were excluded.

Preparation of all patients:

•	 On the day of surgery, all patients were familiarized with 

the Numeric Pain Rating scale (NPR).15

•	 After assuring fasting and consent, intravenous access 

was secured.

•	 In the operating room, patients’ heart rate, arterial blood 

pressure, oxygen saturation, and electrocardiogram were 

monitored.

•	 Supplemental oxygen (2–3 L/min) via nasal prongs was 

connected to all patients.

Technique
US group (group A)
The US machine used in the study was Siemens® ACUSON 

X600 ™ Ultrasound System. Phased array US transducer (6 

MHz) was used to guide needle insertion. The probe and 

the cable were wrapped in a sterile cover. The gel in contact 

with the skin was sterile. The skin was disinfected before any 

contact with the probe and the needle. The probe was applied 

on the outer quadrant of the upper eye lid of a closed eye ver-

tically with slight lateral probe angulation (around 10°–15°) 

with marker directed caudally, and the probe was held between 

the index and thump fingers with the index placed on the 

lower eye lid in such way pushing the globe upwards; then 

the needle was introduced at the lower outer quadrant of the 

orbit in line with the probe and advanced perpendicularly until 

the tip of the needle reached the equator of the globe. Then, 

it was directed and advanced close to the optic nerve. Once 

the needle was placed in the point we need (few millimeters 

from the nerve), the probe was removed and a bolus of 4 mL 

of the local anesthetic solution (Lidocaine 1%) was injected.

Time of application of the US transducer on the upper eye 

lid was minimized targeting not to exceed 1 minute.

Conventional group (group B)
Ideal aseptic precautions were taken; then the needle with 

the vision fixed straight ahead in the neutral position was 

introduced. The entry point was identified by the feeling of 

the infra orbital groove by the left index finger, simultane-

ously; the finger was also used to push the globe slightly and 

gently upwards, The needle was introduced to a depth of 

20–25 mm, with the bevel of the needle being cephalically 

directed toward the globe. The patients were then requested 

to look right, left, up, and down to make sure that the eye-

ball was moving clearly and not penetrated by the needle. 

After negative aspiration, 4 mL of local anesthetic solution 

(Lidocaine 1%) was then injected.

In the two groups, just next to injection, gentle digital 

massage was applied for 5–10 minutes to the closed eye to 

promote the spread of the local anesthetic and to soften the 

globe. Digital pressure was released every 30 seconds for 

5–10 seconds to allow for the vascular pulsations to occur. 

Evaluation of the motor block including globe akinesia (globe 

movement in all directions by the four recti muscles) was 

done every 30 seconds after 2 minutes of injection by asking 

the patient to look upwards, downwards, medial, and lateral.

Supplemental injection was given when globe akinesia 

was absent in two or more directions after 4 minutes of the 

first injection, and it was done in the medial canthus using 
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the same needle that was inserted in the blind pit between the 

caruncle and the medial canthus, and directed straight back 

parallel to the medial orbital wall with the bevel of the needle 

directed toward the globe. The needle was inserted to a depth 

of 15–20 mm. After negative aspiration, another volume of 

local anesthetic mixture (2 mL) was injected.

Primary outcomes were onset of akinesia 
of the globe
The primary outcomes were degree of pain experienced 

during surgery and measured using an NPR (1–10), degree 

of patient satisfaction, the need for supplemental injection 

with local anesthetic solution, and occurrence of complica-

tions that were classified into local complications (examples 

include retrobulbar hemorrhage, globe perforation, optic 

nerve damage, and increased intra-ocular pressure) and sys-

temic complications (examples include respiratory depres-

sion and cardiopulmonary arrest).

Onset of globe akinesia, NPR scale 1 hour postoperatively, 

the degree of satisfaction of patients and surgeons, and the occur-

rence of either local or systemic complications were recorded.

Both the patient and the surgeon were asked to fill in the 

satisfaction questionnaire which for simplicity relied on a 

simple questionnaire for patient rating satisfaction as (1 is 

very satisfied, 2 moderately satisfied, and 3 poorly satisfied), 

and surgeon satisfaction assessment will be by a satisfied or 

not satisfied questionnaire.

Sample size calculation
Sample size calculation was done using the comparison 

of onset of akinesia of the globe between cases undergo-

ing cataract operations treated with US-guided retrobulbar 

block and those treated with conventional blind technique. 

As reported in previous publication,16 the mean ± SD of 

onset of globe akinesia in conventional blind technique was 

~6.9±0.9 minutes, and we assumed that the minimal clinically 

important difference is 20% shortening of this time by using 

the US guide. Accordingly, we calculated that the minimum 

proper sample size was 12 cases in each arm (so we included 

15 patients in each group to compensate for dropout) to 

achieve 95% power at α=0.05 level using Student’s t-test 

for independent samples. Sample size calculation was done 

using Stats Direct statistical software version 2.7.2 for MS 

Windows (Stats Direct Ltd., Cheshire, UK).

Statistical analysis
Data will be statistically described in terms of mean ± SD, 

median and range, or frequencies (number of cases) and 

percentages when appropriate. Comparison of numeri-

cal variables between the study groups was done using 

Student’s t-test for independent samples in comparing 

two groups when normally distributed and Mann–Whit-

ney U test for independent samples when not normally 

distributed. For comparing categorical data, chi-squared 

test was performed. Exact test was used instead when the 

expected frequency was <5. A probability value (P-value) 

<0.05 was considered statistically significant. All statistical 

calculations were done using computer programs Microsoft 

Excel 2007 (Microsoft Corporation, Redmond, WA, USA) 

and SPSS (SPSS Inc., Chicago, IL, USA) version 15 for 

Microsoft Windows.

Results
A total of 30 patients fulfilling inclusion criteria were enrolled 

in our study; their recruitment and group allocation are shown 

in Figure 1, of whom one patient was excluded from the 

analysis after observing the needle piercing the globe which 

was withdrawn immediately and the case postponed. Baseline 

demographic and physiologic data are shown in Table 1.

There was no statistically significance difference between 

the two groups regarding the onset of akinesia, total volume 

injected of local anesthetic, supplemental injection required, 

and pain score as shown in Table 2.

No systemic complications were encountered in both the 

groups, and no statistically significant difference was detected 

regarding local complications as shown in Table 3. Moreover, 

there was no statistically significant difference between the 

US and the conventional groups with regard to the patients’ 

and physician’s satisfaction.

Discussion
We found that there was no significant difference between 

the two groups regarding the onset of action, total volume 

of injected local anesthetic solution, supplemental injection 

required, and pain score.

It was stated that US guidance allows real-time visualiza-

tion of needle advancement and local anesthetic spread of 

the injectate during the performance of retrobulbar block;17 

so we were expecting that performance of the block under 

US guidance could improve the quality and safety of the 

block; however, the results did not show significant differ-

ence between this technique and the blind one which may be 

because of the small sample size which is the main limitation 

of this study, and on the other hand, the anesthesiologist who 

did the blocks was well trained and expert in performing the 

blind technique.
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In 1995, Birch et al18 described the use of US to local-

ize the tips of retrobulbar needles during retrobulbar block 

and concluded that needle tips are closer to the eye globe 

than previously thought and advised that the use of external 

anatomic landmarks alone during regional anesthetic block 

might be insufficient.

In 2008, Luyet et al19 conducted their new US-guided 

retrobulbar technique on 20 cadavers aiming to improve 

safety and efficacy of the procedure by direct identification 

of the needle position close to optic nerve.

To the best of our knowledge, no study has compared 

the real-time US-guided retrobulbar block with the blind 

technique which make it difficult to compare our results 

with others.

Recently, Najman et al20 tried to estimate the accuracy 

and safety of periconal regional eye blockade under US 

guidance compared to blind technique and found that 

Assessed for eligibility (n=47)

Excluded (n=17)
� Not meeting inclusion criteria (n=10)
� Declined to participate (n=7)

Analyzed (n=14)
� One patient excluded from analysis who was postponed 

after observing the needle penetrating eye globe

Allocated to intervention (n=15)
� Received allocated intervention (n=14)
� Did not receive allocated intervention (n=1)

Allocated to intervention (n=15)
� Received allocated intervention (n=15)

Analyzed (n=15) 
� Excluded from analysis (n=0)

Allocation

Analysis

Randomized (N=30)

Group BGroup A

Enrollment

Figure 1 Patient flowchart.

Table 1 Age, sex and axial length

Parameter Group A
(n=14)

Group B
(n=15)

P-value

Age (years) 58.2±8.1 59.5±8.1 0.6712
Sex

Male
Female

 
60%
40%

 
53%
47%

0.7513

Axial length (mm) 24.1±1.5 24.5±1.9 0.5435

Note: Data are expressed as mean ± SD and percentage.

Table 2 Onset of action, total volume injected, augmentation 
required and NPR score

Parameter Group A
(n=14)

Group B
(n=15)

P-value

Onset of action (min) 4.5±0.8 4.7±1.2 0.5469
Total volume injected (mL) 4.2±1.5 4.5±0.9 0.8438
Augmentation required (%) 3 (20%) 4 (27%) 0.7712
NPR score 1 (1) 1 (1) 0.9604

Note: Data expressed as mean ± SD and percentage.
Abbreviation: NPR, numeric pain rating score.

Table 3 Total complications, perforation, ecchymosis and 
subconjunctival Hge

Parameter Group A
(n=14)

Group B
(n=15)

P-value

Total complications
Perforation
Ecchymosis
Subconjunctival Hge

2 (13%)
1 (6.5 %)
1 (6.5 %)
0

2 (13%)
0
1 (6.5 %)
1 (6.5 %)

Note: Data are expressed as percentage.
Abbreviation: Hge, hemorrhage.
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there were no differences in corneal pain, eye movement, 

or the occurrence of the rate of complications between the 

two groups. These results are in line with our findings as 

we did not detect any significant differences between the 

patients who received retrobulbar block guided with US 

and those who received the block blindly, with respect to 

all the measured parameters including the rate of compli-

cations; however, in the US group, we noticed the needle 

piercing the globe in one patient (who performed a sudden 

movement during the introduction of the blocking needle) 

in whom the needle was withdrawn without injecting the 

local anesthetic solution which may be considered as an 

advantage to the use of US that enabled us to see the needle 

inside the globe and that prevented the occurrence of more 

catastrophic complication.

We think that US guidance had helped us during the per-

formance of the block through direct visualization of needle 

trajectory and spread of injected local anesthetic; however, 

we found no difference between the two block techniques 

which may be because of the small sample size and that the 

anesthesiologist who did the blocks was well trained and 

expert in performing the blind retrobulbar technique.

The most important limitation we faced was the unavail-

ability of high-frequency transducer of small size so we used 

the lower frequency phased array probe as its size could fit 

with the globe and allowed space for needle insertion.

We suggest that the use of US to perform a sub-Tenon’s 

block will help in reducing the risk of sight-threatening or 

life-threatening complications, and investigations in this field 

are recommended.

Conclusion
There was no statistical significant difference between real 

time US guided and blind retro-bulbar regional eye blocks 

regarding onset of action, total volume of injected local 

anesthetic solution, supplemental injection required, pain 

scores, and degree of patient’s satisfaction.
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