
DOI: https://doi.org/10.53350/pjmhs2023173217 

ORIGINAL ARTICLE 

 
P J M H S  Vol. 17, No. 3, March, 2023   217 

Comparison of Effect of Sub-Tenon’s and Peribulbar Local Anesthesia on 
Intraocular Pressure (IOP) for Cataract Surgery 
 
AYESHA CHANDNI1, SHAHID MAHMOOD DAYAL2, DANIYAL SHAHID3 
1Senior Registrar, Department of Ophthalmology, Khawaja Muhammad Safdar Medical College, Sialkot 
2Professor, Department of Ophthalmology, Khawaja Muhammad Safdar Medical College, Sialkot 
3Student5thYear (MBBS), Shifa Medical College Islamabad 
Correspondence to: Ayesha Chandni, Email:ayeshachandni04@gmail.com, Cell: 0334-8191833 

 

ABSTRACT 
Objective: to determine the change in intraocular pressure after sub-Tenon’s vs peribulbar local anesthesia in patients 
undergoing cataract surgery. 
Study Design: Randomized controlled trial 
Place and Duration of Study: Department of Ophthalmology, Allama Iqbal Memorial Teaching Hospital, Sialkot from 28th 
December 2020 to 27th June 2021 
Methodology: Total 60 patients (30 in each group) were enrolled in the study. Patients were divided randomly into 2 groups by 
method of lottery. In group A, sub-Tenon’s anesthesia was used, and in group B, peribulbar anesthesia was used.Digital 
pressure was started after administration of anesthesia and continued for ten minutes with 10 seconds interval after every two 
minutes. 
Results: In this study there were 33(55%) were male and 27(45%) were females.At baseline the mean IOP of the patients with 
peribulbar anesthesia was 14.83±2.00 mmHg while in patients with sub-Tenon’s anesthesia it was 14.27±1.59 mmHg (p-value 
=0.230). after 1 minute mean IOP of patients with peribulbar anesthesia was 23.10±4.39 mmHg while in patients with sub-
Tenon’ s anesthesia, it was 18.50±1.94 mmHg (p<0.001). after 15 minutes mean IOP was 19.53±3.02 mmHg in patients with 
peribulbar anesthesia and 15.57±1.35 mmHg in patients with sub-Tenon’s anesthesia (p<0.001). 
Conclusion: This study concluded that there is significantly more mean change in IOP with peribulbar anesthesia noted as 
compared to sub-Tenon’sanesthesia for cataract surgery. 
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INTRODUCTION 
Cataract surgery is the communal surgeries performed in 
advanced countries. In addition to its substantial effect on visual 
acuity, phacoemulsification considered as a procedure that 
potentially reduces intraocular pressure.1,2 
 Although the available evidence suggests a significant and 
sustained overall IOP reduction after cataract surgery, the specific 
characteristics of the eye that may help predict which patients may 
benefit from the IOP lowering effect remain unclear3-4. Cataract 
surgery has been recognized as the best glaucoma surgery 
because of its IOP-lowering effect 5. 
 Sub-Tenon's anesthesia is effective and reliable in producing 
both akinesia and anesthetic for cataract surgery. A single injection 
of a local anesthetic to block the tendon subcapsule with 
lignocaine with a mixture of epinephrine, bupivacaine and 
hyaluronidase was found to be effective in inducing akinesia of the 
ocular muscles.6-7 
 One study found significant decrease in IOP with sub-Tenon’s 
local anesthesia i.e from 21.04±4.79 mmHg to 18.12±4.75 mmHg 
(mean change= 2.92±2.27 mmHg, p<0.001)8.But another study 
found insignificant decrease in IOP with sub-Tenon’s local 
anesthesia i.e from 19.8±3.8 mmHg to 19.68±19mmHg (mean 
change=0.12±1.39mmHg, P=0.911)9however regarding peribulbar 
anesthesia one study found mean IOP change from12.11±1.22 
mmHg to 17.37±1.28 mmHg.10-12mean change was 5.26±0.06.10 
 Aim of this study is to determine the change in IOP with sub-
Tenon’s and peribulbar local anesthesia among patients enduring 
cataract surgery. Literature showed that sub-Tenon’s local 
anesthesia reduces IOP significantly as compared to peribulbar 
local anesthesia. But controversial data has been retrieved from 
literature. Therefore, we would like to conduct this study to obtain 
local evidence and to administer local anesthesia under the tendon 
capsule in patients who will undergo cataract surgery. 
 

MATERIALS AND METHODS 
Thisrandomized controlled trial was held in the Ophthalmology 
department of Allama Iqbal Memorial Teaching Hospital, Sialkot for 6 
months i.e. 28thDecember 2020 to 27thJune 2021. Sampling 
technique was non-probability, consecutive sampling. 

 A total 60 (30 in each group) sample size was calculated with 
95% CI, 80% power test, d=0.05, 30 for group A taking mean 
change in IOP i.e 2.92±2.27mmHg with sub-Tenon’s and 5.26±0.06 
mmHg with peribulbar local anesthesia for cataract surgery. 
 A total of 60 patients (30 in each group) fulfilling the 
selection criteria were included from the wards of Ophthalmology 
Department, Allama Iqbal Memorial Teaching Hospital, Sialkot. 
Written informed consent was obtained. Demographic information 
(name, sex, age, duration of cataract) was also obtained. Patients 
with glaucoma, uveitis, previous ocular surgery (on medical record) 
and history of trauma were omitted. Patients were divided 
randomly into 2 groups by method of lottery. In group A, sub-
Tenon’s anesthesia was used, and in group B, peribulbar 
anesthesia was used.Digital pressure was started after 
administration of anesthesia and continued for ten mints with 10 
seconds interval after every two minutes. All surgeries were 
completed by one experienced surgeon. IOP was assessed with a 
manual tonometer in the supine position just before and 15 
minutes after anesthesia, and the change in IOP (according to 
operational definitions) was recorded. 
 Collected data were analyzed and entered through SPSS 
version 20.0. The quantitative variables like age, duration of 
cataract, IOP at baseline and 15-minutes of anesthesia and 
change in IOP was presented as mean±S.D. The qualitative 
variables like gender and anatomical side were presented as 
percentage and frequency. For mean change in IOP, paired 
samples t-test was applied. P value <0.05 was taken as significant. 
Data was stratified for gender, age, duration of cataract, 
anatomical side (left/right). Post-stratification t-test was used taking 
p-value≤0.05 as significant. 
 

RESULTS 
Total 60 patients were selected. The patients mean age in the 
peribulbar anesthesia group was 56.4±9.2 years while the patients 
mean age in the sub-Tenon’s anesthesia group was 55.6±8.6 years 
(Table-1). There were 33(55%) male and 27(45%) were females. 
Among them there were 15(50%) males and 15(50%) females in 
peribulbar anesthesia treated group and 18(60%) were males and 
12(40%) females in sub-Tenon’s anesthesia treated group (Table 2). 
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Table 1: Distribution of patients by age 

Age Peribulbar Sub-tenon’s Total 

≤ 60 18(60.0%) 20(66.7%) 38(63.3%) 

> 60 12(40.0%) 10(33.3%) 22(36.7%) 

Total 30 (100%) 30 (100%) 60(100%) 

Mean±SD 56.4±9.2 55.6±8.6  

 
Table 2: Distribution of patients by gender 

Gender Peribulbar Sub-tenon’s Total 

Male 15(50%) 18(60%) 33 (55%) 

Female 15(50%) 12(40%) 27(45%) 

Total 30 (100%) 30 (100%) 60(100%) 

 
 Left anatomical side was noted in 13(43.3%) patients with 
peribulbar anesthesia while in 17(56.7%) patients with sub-Tenon’s 
anesthesia. Similarly, right anatomical side noted in 17(56.7%) 
patients with peribulbar anesthesia and 13(43.3%) patients with 
sub-Tenon’s anesthesia (Table 3). 
 At baseline the mean IOP of the patients with peribulbar 
anesthesia was 14.83±2.00 mmHg while in patients with sub-
Tenon’s anesthesia it was 14.27±1.59 mmHg (p-value =0.230). 
after 1 minute mean IOP of patients with peribulbar anesthesia 
was 23.10±4.39 mmHg while in patients with sub-Tenon’ s 
anesthesia, it was 18.50±1.94 mmHg (p<0.001). after 15 minutes 
mean IOP was 19.53±3.02 mmHg in patients with peribulbar 
anesthesia and 15.57±1.35 mmHg in patients with sub-Tenon’s 
anesthesia (p<0.001) (Table 4). 
 
Table 3: Frequency of anatomical sides involved 

Side Peribulbar Sub-tenon’s Total 

Left 13(43.3%) 17(56.7%) 30(50.0%) 

Right 17(56.7%) 13(43.3%) 30(50.0%) 

Total 30 (100%) 30 (100%) 60(100.0%) 

 
Table 4: Mean IOP at different stages 

IOP (mmHg) 
Peribulbar 
Mean(n=30) 

Sub-tenon’s 
Mean (n=30) 

P value 

Baseline 14.83±2.00 14.27±1.59 0.230 

At 1 min 23.10±4.39 18.50±1.94 <0.001 

At 15 min 19.53±3.02 15.57±1.35 <0.001 

 

DISCUSSION 
Cataract surgery is the communal surgeries performed in 
advanced countries. Previously, most cataract surgeries were 
accomplished under GA. Over time, there have been new 
advances and developments in cataract surgery. Surgery time has 
been shortened and the incision has been reduced, and most 
operations are now performed using safe and effective local 
anesthesia methods, thus avoiding the undesirable effects of 
general anesthesia using local anaesthesia.13,14 
 The mean age in this study treated with peribulbar 
anesthesia were 56.4±9.2 years while the patients mean age 
treated with sub-Tenon’s anesthesia was 55.6±8.6 years. Among 
60 patients there were 33(55%) were male and 27(45%) were 
females with. 
 Khan et al15showed that the two groups were comparable in 
terms of gender (p=0.73) and age  
(p-value=0.84). One study reportedthat patients mean age in 
control group was 60.16±15.2 years and 62.10±12.14 years in 
intervention group (p=0.507).9 
 In our study at baseline the mean IOP of patients treated 
with peribulbar anesthesia was 14.83±2.00 mmHg while with sub-
Tenon’s anesthesia it was 14.27±1.59 mmHg (p=0.230). After 1 
minute the mean IOP of patients with peribulbar anesthesia was 
23.10±4.39 mmHg while with sub-Tenon’s anesthesia it was 
18.50±1.94 mmHg (p<0.001). After 15 minutes mean IOP of 
patients treated with peribulbar anesthesia was 19.53±3.02 mmHg 
while with sub-Tenon’s anesthesia it was 15.57±1.35 mmHg 
(p<0.001). 
 Khan et al. showed in their study that there was no change 
in mean IOP between the two groups just before injection 

(p=0.73)15. There was high rise in mean IOP immediately post-
injection in the periorbital anesthesia group than in the subtenon 
group (p<0.0001; mean IOP in both groups declined to baseline 
after injection) (p=0.52). 

 A study by Stevens et al showed that the periorbital injection 
was associated with a larger mean injection volume than the sub-
tenon or retrobulbar technique, with a statistically significant (p< 
0.001) mean increase in IOP of 4.9 mmHg16. 
 Another study showed that IOP increased significantly 
(mean 7.97±8.80 mmHg) in the peribulbar group one minute after 
injection (p<0.05)17. There was no significant upsurge in the sub-
tenon injection group (mean 0.12±3.09 mmHg). In both groups, 
IOP returned to pre-injection levels 10 minutes after treatment. 
 One study found significant decrease in IOP with sub-
Tenon’s anesthesia i.e. from 21.04±4.75 mmHg (mean change = 
2.92±2.27, p<0.001).8on the other hand one study found 
insignificant decrease in IOP with sub tenon’s anesthesia i.e. from 
19.8±3.8 mmHg to 19.68±19 mmHg (mean change = 0.12±1.39 
mmHg, p=0.911).9 
 

CONCLUSION 
This study concluded that there is significantly more mean change 
in IOP with peribulbar anesthesia noted as compared to sub-tenon 
anesthesia for cataract surgery. 
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