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INTRODUCTION
Surgical procedures are undertaken under differ-

ent modes of anaesthesia, including local, regional 
and general anaesthesia. Surgical anaesthesia may be 
loosely defined as complete or partial loss of sensa-
tion, with or without loss of consciousness, due to 
administration of an anaesthetic agent, usually by 
injection or inhalation [1].

Ophthalmic surgeries are one of the most com-
mon surgical procedures that require anaesthe-
sia. Several options are available, including local 
anaesthetic options such as topical, sub-Tenon’s, 
peribulbar and retrobulbar techniques, and general 
anaesthesia. Local anaesthesia is usually preferred 
over general anaesthesia in ophthalmology owing 
to short duration of procedures and complications 

Medial canthal peribulbar block 
— a safe, efficacious alternative 
to conventional peribulbar block

Ditsha Datta , Perwez Khan

Department of Ophthalmology, GSVM Medical College, Kanpur, India

ORIGINAL PAPER DOI: 10.5603/oj.94021

ABSTRACT

BACKGROUND: Peribulbar block (PBB), under which the majority of ocular surgeries are performed, is associated 
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sia(no sensation), lesser pain sensation during the block (numerical pain scale), and fewer complications than 
conventional PBB.
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associated with general anaesthesia. The subset of 
surgeries that can be undertaken under local anaes-
thesia includes cataract removal, corneal transplan-
tation, glaucoma surgeries, vitreoretinal surgeries, 
strabismus repair, and evisceration [2, 3].

The aim of anaesthesia during ophthalmic sur-
gery is to provide the patient with analgesia to en-
sure patient cooperation and provide akinesia for 
the surgeon’s ease to create optimal surgical con-
ditions and facilitate the procedure. Anaesthesia is 
vital to reduce the risk of intraoperative complica-
tions [4].

A comprehensive knowledge of ocular anatomy 
and physiology is vital for the administration of 
anaesthesia to achieve adequate levels of anaesthe-
sia and akinesia and to identify the complications 
that may occur during anaesthesia delivery.

The orbit consists of the globe anteriorly, adi-
pose tissue, extraocular muscles, connective tissue 
sheaths, nerves, and vessels. The ophthalmic di-
vision of the trigeminal nerve V1 is responsible 
for the sensory innervation of the globe. Motor 
innervation to extraocular muscles is by the ocu-
lomotor, trochlear, and abducens nerves [5]. Local 
anaesthesia will cause anaesthesia, analgesia, and ak-
inesia of both the globe and extraocular muscles [5]. 
The ciliary ganglion, a parasympathetic ganglion 
lying inside the conal space, is blocked, too. Because 
the optic nerve also passes through the intraconal 
space in close proximity to these nerves, there is 
a risk of inadvertent puncture of the optic nerve.

Normal intraocular pressure (IOP) is approxi-
mately 10 mm Hg to 21 mm Hg. Increases in IOP 
frequently occur during the retrobulbar and peribul-
bar block (PBB). This has detrimental effects, caus-
ing impairment of perfusion, reduced blood flow, 
and ischaemic insult to ocular structures, including 
the retina, choroid, and optic nerve, resulting in 
visual impairment following surgery [6].

Anaesthetic requirements vary depending on 
the procedure and level of cooperation from the pa-
tient. Peribulbar and topical anaesthetic techniques 
are the most frequently used anaesthesia methods in 
the United States for cataract procedures [7]. 

The most common drug combination is 
a 1:1 mixture of 2% lignocaine with 0.5% or 0.75% 
bupivacaine with hyaluronidase 25 IU/mL [8].

A brief description of the conventional tech-
niques like retrobulbar and peribulbar is as follows.

In the retrobulbar block, the eye is first topically 
anaesthetized with proparacaine 0.5%. Under all 
aseptic precautions, a 32 mm 23 to 25 G needle is 

inserted through the lower eyelid just above the or-
bital margin between the lateral and middle third of 
the lower eyelid. Nearly 5 mL of the drug infiltrates 
behind the globe into the intracellular space. This 
used to be the gold standard in the past, but now it 
is infrequently used due to the risk of severe adverse 
effects [9, 10].

The PBB requires the same preparation as the ret-
robulbar, but a shorter needle, 24 mm in length, is 
used. Owing to the shorter length of the needle, 
the drug is infiltrated into the extraconal space. 
A total of 6–10 mL medicine is used [9], globe 
perforation in posterior staphyloma is a potential 
complication [10].

Sub-Tenon’s block is applied under Tenon’s 
capsule [11], and topical anaesthesia supplement-
ed with intracameral lidocaine is also an emerg-
ing option, preferred for its non-invasive nature, 
but it does not provide akinesia. Eye movements 
are possible. Therefore, only cooperative patients 
and short-duration surgeries like cataracts can be 
suitable [9].

All the anaesthetic techniques described above 
are associated with complications, like transient 
decrease in visual acuity due to conduction block-
ade of the optic nerve or ischemia to the optic 
nerve [12].

More severe complications, including retro-
bulbar haemorrhage, oculocardiac reflexes, globe 
penetration, optic nerve damage, and brainstem 
anaesthesia are possible when the drug is injected 
in the cerebrospinal fluid [12, 13]. Diplopia can 
also occur due to the injection of anaesthetic into 
a muscle sheath.

Minor and more frequent complications include: 
pain during the procedure, lid oedema, and conjuc-
tival chemosis with subconjuctival haemorrhage. 
Also, the inadequate effect of block with partial 
akinesia and anaesthesia is frequent, requiring sup-
plementation of the block, which is a challenging 
task once the surgery has started. Thus, the need 
arises for a superior anaesthetic technique that over-
comes the downsides of the conventional PBB while 
ensuring a higher safety profile with limited risks for 
severe complications, as mentioned above.

In this study, we compared the medial canthal 
block (MCB) with the conventional PBB in terms 
of akinesia score, anaesthesia, and analgesia in-
duced by the block. Also, the need for supplemen-
tation of the block due to inadequate effect was 
taken into consideration. Interestingly, in a study 
conducted by Ripart et al. it has been demonstrat-
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ed that anaesthetic drug injected via the medial 
canthus may result in either PBB (by Hustead 
technique, which inserts the needle at the medi-
al most corner of the medial canthus) or subtenons 
block (by Ripart technique which inserts the nee-
dle at the lateral convexity of plica semilunaris) 
depending on the puncture site. In our study, we 
used the first site of injection demonstrated by 
Hustead, ensuring peribulbar infiltration of anaes-
thetic drug [14].

Aim of the study
The aim of this study was to compare MCB 

and conventional PBB in patients planned for vari-
ous intra-ocular surgeries like cataracts, trabeculec-
tomy, secondary intraocular lens (IOL) implanta-
tion with regards to anaesthesia, akinesia, pain dur-
ing the block administration and complications of 
the block. The need for supplementation is due to 
each technique’s inadequate effect and safety profile.

MATERIAL AND METHODS
The study was a hospital-based randomized, pro-

spective, comparative, interventional study, which 
included 54 patients of both sexes and 108 eyes 
planned for cataract surgery — phacoemulsification 
and small incision cataract surgery (SICS), who 
were admitted to the Department of Ophthalmol-
ogy, at a tertiary care centre in India, from January 
2022 to February 2023. Both patients’ eyes were 
included in the study. One eye was operated under 
peribulbar anaesthesia, and the other under medial 
canthal peribulbar anaesthesia. The same surgeon 
administered all the blocks and surgeries to reduce 
the inter-observer variability. The study was con-
ducted after approval from the institution’s ethical 
approval committee and after obtaining written in-
formed consent from patients in accordance with 
the Declaration of Helsinki.

Exclusion criteria
The exclusion criteria were as follows:

•	 refusal to give consent and participate in 
the study;

•	 patients under the age of 18 years;
•	 psychiatric and uncooperative patients;
•	 concurrent ocular infection or infection at the 

site of injection;
•	 axial length more than 30 mm;
•	 anaphylactic reaction to anaesthetic drugs;
•	 uniocular patients.

Computer-generated randomization was used to 
randomise patients into group A and group B:
•	 group A (54 patients) — MCB technique;
•	 group B (54 patients) — PBB technique.

Pre-operative settings
History, clinical examination, and routine inves-

tigations, including complete blood count (CBC), 
random blood sugar (RBS), electrocardiogram 
(ECG), prothrombin time (PT), and activated 
partial thromboplastin time (aPTT), and routine 
ophthalmological investigations like biometry, ul-
trasound (USG) B-scan were performed in all pa-
tients. Pre-operative sensitivity to anaesthetic drugs 
was performed. 

Anesthetic technique
The procedure was performed in the operating 

theatre under all aseptic precautions. The patient 
was placed in the supine position. The periorbital 
skin was cleaned with 10% povidone-iodine for 
sterilization. The conjunctival sac was cleaned with 
5% povidone-iodine eye drops and a drop of 5% 
moxifloxacin. Topical anaesthesia was provided 
with 0.5% proparacaine before the performance of 
the block.

The anaesthetic block injection consisted of 
1:1 mixture of 2% lignocaine hydrochloride, equiv-
alent to 20 mg/mL, and 0.5% bupivacaine hydro-
chloride, equivalent to 5 mg/mL with 1500 IU hya-
luronidase dissolved in the vial (30 IU/mL). A mix-
ture of 2.5 mL of lignocaine and 2.5 mL bupiv-
acaine-hyaluronidase was prepared in the syringes 
(5 mL total volume).

Group A: MCB
The 24 G, 25-mm long syringe was inserted 

through the conjunctiva at the medialmost corner 
of the medial canthus. The needle was advanced ver-
tically downwards and slightly medially following 
the contour of the orbital medial wall with the bevel 
directed toward the globe. Once the needle was 
inserted into the hub without any resistance, the pa-
tient was asked to move his eyes horizontally to 
prevent trauma to the medial rectus muscle. 5 mL of 
the block was injected after ensuring that the needle 
tip hadn’t punctured any vessel. 

Group B: PBB
The 24 G, 25-mm needle was inserted trans-

cutaneously just above the inferior orbital rim 
at the junction between the medial two-third 
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and the lateral third of the lower lid with a bevel 
towards the globe and the tip toward the floor of 
the orbit until the needle passed through the orbital 
septum it was directed then posteriorly tangential 
to the floor of the orbit for 25-mm length at which 
the 2.5-ml local anesthetic mixture was injected. 
Another 2.5 mL of the anaesthetic solution is in-
jected transcutaneously through the upper lid just 
below the superior orbital margin at the junction 
of the medial third and lateral two-third similarly. 
Ocular compression was applied for 5 minutes by 
Honan’s IOP reducer, adjusted at 20 mm Hg.

Data collection
We assessed and compared the two groups on 

the following parameters:
•	 akinesia score based on motor blockade, as-

sessed using a 1–3 score: grade 1 — complete 
restriction of movement, grade 2 — eye move-
ment < 15º, grade 3 – eye movement > 15º. 
This score was compared between the groups 1, 
5, and 10 min after injection and at the end of 
the surgical procedure. All the four recti muscle, 
levator palpebrae superioris and orbicularis oculi 
were assessed for akinesia. Thus, a total score of 
18 was obtained. An inadequate block was de-
fined as a score > 12 after 10 min from the local 
anaesthetic injection. The need for supplemental 
injection in the two groups was also recorded. 
Supplemental block, if required, was adminis-
tered in both groups using the same solution, 
and 5 mL was used (2.5 ml of 5% lignocaine and 
2.5 ml of 0.5% bupivacaine combined with hya-
lonuridase) as peribulbar technique is considered 
the classic well-tested technique;

•	 pain sensation produced during injection of 
the block was graded using a Likert numeric 
10-point scale; 0 indicates no pain, while 10 rep-
resents the worst possible pain;

•	 anaesthesia induced by the block was recorded 
as no sensation, touch sensation, or pain sensa-
tion at 10 min after block administration. All 
the scores were recorded by the investigator in 
a blinded manner, unaware of the technique of 
block used;

•	 various complications associated with the block, 
such as lid edema, conjunctival chemosis, sub-
junctival haemorrhage, or any severe compli-
cations such as retrobulbar haemorrhage, and 
raised IOP, were also recorded by the investigator 
in a blinded manner;

•	 duration of surgery in minutes for every patient 
in each group was recorded;

Primary outcomes
Akinesia score, quality of anaesthesia produced, 

and Likert numerical pain scale grading of pain 
during the procedure were the main parameters for 
assessing and comparing the two groups. The time 
of onset of the accepted akinesia score needed for 
supplementation in each group was recorded, too. 

Secondary outcomes
Secondary outcome was assessed by comparing 

the incidence of complication and safety profile 
between the two groups (MCB and PBB).

Data management and analysis
Using the STATA program, the alpha error was 

set at 5%, power was set at 90%, and the significant 
level was set at 95%. The confidence limit was kept 
at 0.05.

For sample size calculation for the study, the fol-
lowing formula was used:

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁�𝑁𝑁� � 2𝑥𝑥 �𝑍𝑍 �� � 𝛼𝛼
2�⃪𝑍𝑍𝑍𝑍�

� 𝑥𝑥𝑥𝑥�
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Where a = significance level; b = power, prob-

ability of detecting a significant result; d = stan-
dard deviation (SD) of data; Δ = size of the differ-
ence. p-value of < 0.05 was considered significant 
at a 95% confidence interval. The sample size was 
calculated as 54 eyes in each group, a total of 108 
eyes in 54 patients:
•	 group A (54 eyes). Medial canthal block (MCB) 

technique;
•	 group B (54 patients). Peribulbar block (PBB) 

technique.
The collected data was analysed by Statistical 

Package for Social Science (IBM Corp. released 2011, 
IBM SPSS Statistics for Windows, Version 20.0. Ar-
monk, NY: IBM Corp). Data was compiled, and suit-
able statistical tests for analysis were done according 
to the type of data obtained for each parameter. Data 
were tested for normality with the Shapiro-Wilk test 
and expressed as mean (standard deviation) for para-
metric numerical data or median (interquartile range) 
for non-parametric numerical data. The p-value was 
considered significant as the following: p > 0.05 
— non-significant (NS), p < 0.05 — significant (S), 
p e < 0.01 — highly significant (HS).
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RESULTS

Demographic data
The two groups were compared regarding 

patients’ age, sex, and duration of surgery, with 
non-significant statistical differences noted. Table 1 
presents patients’ demographics and duration of 
surgery.

Akinesia score
Comparison between group A and group B 

showed a highly significant statistical difference in 
the akinesia score at 1, 5, and 10 minutes and at 
the end of surgery. Akinesia’s score was much better 
in group A. Table 2 presents the comparison be-
tween groups A and B regarding the Akinesia score.

Likert Numerical Pain Scale (LNPS)
Comparison between group A and group B 

showed highly significant statistical difference 
in the Likert numerical pain scale. The results in 
the Likert numerical pain scale were much better in 
group A. Table 3 presents the comparison between 

groups A and B regarding the Likert numerical pain 
scale. Scoring was performed out of 10.

Anaesthesia induced by the block technique
Comparison between group A and group B 

showed a significant statistical difference in the an-
aesthesia induced by the two different block tech-
niques after 10 mins.

Table 4 compares groups A and B regarding 
anaesthesia induced by two block techniques at 
10 mins.

Complications
No major complications were recorded in group 

A, 2 patients (3.07%) in group B had extraoc-
ular muscle injury, and 3 patients (5.56%) had 
raised IOP post-block administration. In group 
A (MCB), 7 cases (12.96%) developed conjuncti-
val chemosis, and 2 cases developed subconjuncti-
val haemorrhage (3.70%). In group B (PBB), 31 
cases (57.41%) developed conjunctival chemosis, 
and 9 cases (16.67%) developed subconjuncti-
val haemorrhage.

Table 1. Patients’ demographics and duration of surgery

Group A (n = 54) Group B (n = 54)
P-value Significance

Mean SD Mean SD

Age 50.34 6.53 52.43 6.05 > 0.05 NS

Durationofsurgery (min) 21.67 6.77 22.38 6.71 > 0.05 NS

Sex
Male 30 55.56% 26 48.15%

> 0.05 NS
Female 24 44.44% 28 51.85%

Group A — medial canthal block; Group B — peribulbar block; n — number of cases; SD — standard deviation

Table 2. Comparison between groups A and B regarding the Akinesia score

Time Group A (n = 54) Group B (n = 54) P-value Significance

Akinesia at 1 min 18 18 > 0.05 NS

Akinesia at 5 min 9 15 < 0.05 S

Akinesia at 10 min 6 14 < 0.01 HS

Akinesia at the end of surgery 6 10 < 0.01 HS

Need for supplement 8 (14.81%) 28 (51.85%) < 0.01 HS

Group A — medial canthal block; Group B — peribulbar block; n — number of cases; Data are presented as median (IQR) or number of patients

Table 3. Ccomparison between groups A and B regarding the Likert numerical pain scale

Variable Group A (n = 54) Group B (n = 54) P value

Numerical pain score 4.5 9 < 0.01

Group A — medial canthal block; Group B — peribulbar block; n — number of cases; Data are presented as median (IQR) or number of patients
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DISCUSSION
In this study, the MCB allowed to achieve better 

akinesia (lower akinesia score) than PBB at 1, 5, 
10 min and after completion of surgery with a sig-
nificant statistical difference (p-value < 0.01). 

Our result was similar to that of a studies per-
formed by Ripart et al. [14] and Elsayed et al. 
[15]. They compared MCB and conventional PBB. 
They concluded that MCB had better akinesia score 
when measured at different intervals of time than 
PBB, and hence, the need for supplementation was 
lower in the MCB group.

Moreover, in our study, although the same vol-
ume (5 mL) of anaesthetic drug injection was in-
jected in both groups at the start, the number of 
patients who required supplementation was higher 
in the PBB group. Thus, we can safely conclude that 
a higher volume of the drug, 6–10 mL, is required 
to produce adequate anaesthesia in the PBB. This 
finding is similar to a study conducted by Fahmi et 
al. [16], who used 7–10 mL of anaesthetic solution 
to apply the PBB.   

In contrast to our study, Ashok et al. found no 
statistically significant difference between the two 
groups with regard to akinesia score. However, 
a drawback of the study was that the volume inject-
ed for PBB was 10 mL which was divided into 7 mL 
injected through the lower lid at the inferotemporal 
orbital border and 3 mL injected through the upper 
lid at the superonasal orbital border, whereas for 
subtenons anaesthesia via MCB they injected 3 mL 
of anaesthetic drug [17].

In the PBB group in our study, 28 patients 
(51.85%) required supplementation, with a to-
tal volume of 10 mL of anaesthetic drug inject-
ed, whereas in the MCB group, only 8 patients 
(14.81%) required supplemental block. It is 
worth mentioning that orbit is a closed space with 
limited volume; higher drug volumes, when inject-
ed, always carry the risk of raised IOP, which may 
cause optic nerve compression and alter vascu-
lar haemodynamics, resulting in ischaemic insult 

to the retina, choroid, or optic nerve. 5.56% 
of the PPB group had raised IOP in our study 
post-block administration.

In our study, four cases (7.41%) in the PBB 
group had a worsened akinesia score at the end of 
surgery, as the duration of surgery exceeded 30 mins. 
The MCB group, on the other hand, had no wear-
ing-off effect of anaesthesia even if the surgical pro-
cedure extended beyond 30 mins, thus, akinesia 
score was maintained. This was also recorded by 
the Elsayed et al. [15] study, as they also had two cas-
es with regressed motor score at the end of surgery.

Regarding the onset of action of the block, 
the MCB was superior to PBB, and the difference 
was statistically significant at 5 min and 10 min 
after block injection, i.e., faster action was record-
ed for the MCB group. This result was similar to 
the results of the studies of Ripart et al. [14], Ashok 
et al. [17], and Elsayed et al. [15].

Regarding pain sensation at the time of block 
administration of the block in the Likert numerical 
pain scale, the MCB group in our study achieved 
better results in the numeric pain scale than the PPB 
group, and the result was statistically highly signifi-
cant (p-value < 0.01). This result was supported by 
Ashok et al. and Elsayed et al. studies, where authors 
found similar results.

In our study, there were no significant complica-
tions (optic nerve injury, retrobulbar hemorrhage, 
globe perforation, raised IOP, extraocular mus-
cle injury) in the MCB group. However, the PPB 
group had 5 significant complications: 2 had mus-
cle injury, and 3 had raised IOP. Both groups had 
conjunctival chemosis and subconjunctival haem-
orrhage, but the incidence was higher in the PBB 
group. This is similar to the study conducted by 
Nouvellon et al., in which only a small number of 
patients had similar complications [18]. Nouvellon 
et al. concluded that MCB was theoretically safer 
than PBB. They also observed the correlation be-
tween a higher incidence of complications and ex-
perience of person administering the block.

Table 4. Comparison between groups A and B regarding anaesthesia produced by two different block techniques 
at 10 mins

Group A (n = 54) Group B (n = 54) P-value Significance

No sensation 45 (83.33%) 11 (20.37%)

< 0.05 STouch sensation 7 (12.96%) 33 (61.11%)

Pains ensation 2 (3.70%) 10 (18.52%)

Group A — medial canthal block; Group B — peribulbar block, n number of cases; Data are presented as median (IQR)
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CONCLUSION
We conclude that MCB is superior to PBB in 

terms of motor akinesia score, quicker onset of 
action, and infrequent need for supplementation 
with high statistically significant value. Anaesthe-
sia induced by MCB was better than PBB. Pain 
experienced by patients during MCB administra-
tion was much less than during PBB, which is very 
important as this reduces patients’ apprehension 
during the surgery, ensuring better cooperation. 
Complications were also less often in the MCB 
group than in the PBB group, ensuring a safety 
profile. In conclusion, our study proved that MCB 
was the better choice than PBB.
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