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Abstract

Purpose: The aim of this study was to survey ophthalmology trainee fellows, to assess their current knowledge, and preferred prac-
tice pattern with relation to anaesthesia in cataract surgery.

Methods: A 10-item survey questionnaire was developed by the study researchers and was circulated among newly enrolled post-
graduation fellows at our institution between the period of April 2015 to May 2017. 

Results: A total of 145 complete survey responses were included for analysis. 92% of the trainees preferred to perform cataract sur-
gery under needle blocks and about 98% of respondents preferred to administer first injection at the inferotemporal quadrant. 48% 
of the respondents were not aware about the size of needle being used for administering inferotemporal injection. More than 90% of 
the responders started practicing needle blocks just by observing their seniors performing blocks. 

Conclusion: The present study shows that trainees still follow the traditional outdated technique of needle block administration. 
The current teaching in regional ophthalmic anaesthesia needs an immediate change involving hands-on practice on simulators and 
animal models. 
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Introduction

Regional anaesthesia in cataract surgery ranges from akinetic (needle or sub-Tenon’s block) [1,2] to non-akinetic (application of topi-
cal local anaesthetic drops or gel) techniques [3]. Higher incidences of both local and systemic complications have been reported to occur 
following needle blocks compared with sub-tenon’s and topical techniques [2]. In countries like United States and United Kingdom, survey 
studies have been reported to capture the preferred practice methods of anaesthesia among the surgeons for performing cataract surgery. 
These studies reported decline in the use of retrobulbar and peribulbar injection techniques, with sub-Tenon and topical techniques gain-
ing popularity [4,5].

In India such surveys have not been reported till date. Hence, in the present study we conducted a survey among the trainees, who were 
enrolled for post-graduation at our institution between the period from April 2015 to May 2017, to assess their preferred practice pattern 
with relation to anaesthesia in cataract surgery.

Materials and Methods

This cross-sectional survey-based study involved newly joined postgraduate ophthalmology trainee fellows. Ethics approval was 
granted by the institutional review board and the study followed the tenets of Declaration of Helsinki. 

The self-administered, anonymous questionnaire consisted of 10 items, developed by the study researchers. The questionnaire con-
sisted of four main sections: (1) demographics; (2) knowledge about block and needle entry site; (3) practice pattern of needle type and 
bevel tip used; (4) source of information used for learning regional blocks. The questions surveyed in each section are summarized in 
table 1. 
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The survey was initially piloted among 25 newly joined postgraduate ophthalmology fellows, to assess the clarity of the questions and 
the time commitment required. Minor tweaks were made to the questionnaire based on their feedback. 

The final survey questionnaire was circulated in hardcopy on the orientation day of the newly joined trainee fellows and the responses 
were collected before introducing them to our institutional method of regional eye block practices. 

Results

A total of 145 complete survey responses were included for analysis. Respondents years of experience in ophthalmology ranged from 
minimum of two years to maximum of seven years. Almost 92% of the trainees preferred to perform cataract surgery under needle blocks. 
Although, about 98% of respondents preferred to administer first injection at the inferotemporal quadrant, still 91.72% preferred to ad-
minister the first injection at the traditional site i.e. at the junction of medial 2/3rd and lateral 1/3rd floor of the orbit. 

About 93% of the respondents preferred to administer supplementary injection at the superonasal quadrant (Figure 1). However, 42% 
and 89% of the trainees have not performed medial peribulbar and sub-tenon’s block respectively. Around 48% of the respondents were 
not aware about the size of needle being used for administering inferotemporal injection. Similarly, 62% of the responders were not aware 
about the type of bevel-tip used for injection. More than 90% of the responders started practicing needle blocks just by observing their 
seniors performing blocks and few practiced by learning from their faculties (27.6%). 

Question number Questions surveyed
1 Years of experience in ophthalmology field
2 Forced choice selection (peribulbar block/retrobulbar block/sub-tenon’s block/topical anaesthesia) to 

preferred choice of regional anaesthesia while performing cataract surgery
3 Forced choice selection (inferotemporal quadrant/superomedial quadrant/medial peribulbar region/

others) to which quadrant they prefer for primary injection
4 Forced choice selection (junction of medial 2/3rd and lateral 1/3rd/junction of medial 1/3rd and lateral 

2/3rd/junction of lateral wall and floor of the orbit /at any site along the floor of the orbit) to needle 
entry site of inferotemporal quadrant block

5 Forced choice selection (inferotemporal quadrant/superomedial quadrant/medial peribulbar region/
others) to which quadrant do they generally prefer for second or supplementary injection

6 Forced choice selection [yes/no] towards administration of medial peribulbar block in the past
7 Forced choice selection (one-and-half-inch/one inch/half inch/do not know) to size of the needle used 

for administering injection at inferotemporal quadrant
8 Forced choice selection (sharp/blunt/do not know) to type of bevel-tip they commonly prefer
9 Forced choice selection [yes/no] towards administration of sub-tenon block in the past

10 Selection of an unrestricted number of responses from 5 (just observing our seniors performing block/
by practicing at any mannequin/our faculties taught us/by reading books/by attending conferences 

and CME) options regarding what sources do they use to guide regional block procedure

Table 1: Summary of the survey questions.
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Discussion

The survey studies among ophthalmology trainees were reported from UK [6], USA [7,8], Canada [9], Nigeria [10], Jordan [11], India 
[12] and China [13]. In these surveys’ questionnaire was focused on the surgical teaching programme, training methods, level of sat-
isfaction towards the teaching and their future interests of studies in ophthalmology sub-specialties. Though there are survey studies 
published with regard to preferred practice pattern of anaesthesia techniques, these were mainly done for the consultants performing 
cataract surgery [14-16]. Previous studies, involving consultants showed that there is a decline in the use of retrobulbar and peribulbar 
injection techniques, with sub-Tenon and topical techniques gaining popularity [14-16]. 

The trainees are in the learning curve period and they would find it easier to complete the surgery if there is complete absence move-
ment of the globe for longer duration of time. Hence, it is quite natural for many of them to prefer peribulbar anaesthesia as it produces 
denser analgesia and complete akinesia compared to Sub-Tenon’s and topical anaesthesia. We found the same results in our survey too. 
The trainee’s number of years of experience in ophthalmology can act as a confounding factor in the study results. But, as their number 
of years of experience varied from minimum of two years to maximum of seven years of experience only, the confounding factor is elimi-
nated in our study. 

Peribulbar block is generally administered by a fractionated technique, usually dual injection. The traditional block includes two injec-
tions. The first injection is given at the inferotemporal quadrant wherein the percutaneous needle entry site is at the junction of medial 
two-third and lateral one-third along the floor of the orbit. Following the first injection, digital ocular massage is done. If akinesia is still 
not achieved, then supplementary injection is administered at the superonasal quadrant.

In the past two decades both the above percutaneous needle entry injection sites are no more recommended. Several cases of diplopia 
owing to iatrogenic needle injury to inferior rectus and oblique muscles following needle entering at the junction of medial two-third and 
lateral one-third along the floor of the orbit have been reported in the literature [17,18]. Also, the neurovascular bundle supplying the 
inferior oblique muscle is present over there. Hence, an alternative safe needle entry site is now recommended, and it is just above the 
junction of the floor and the lateral wall of the orbit i.e. at the extreme inferolateral orbital margin [19,20]. It is an avascular area filled 

Figure 1: Percentage of response for questions; size of needle used in the inferotemporal quadrant, type of bevel tip used, quadrant 
preferred for supplementary injection and source of information used for learning regional block procedure.
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with pad of fat and it produces lesser physical hindrance towards the advancement of the needle into the quadrant. But, in our study we 
found that majority (91.72%) of them still administer the inferolateral quadrant injection at the traditional site and only few (5.52%) of 
the trainees administer percutaneous injection at the site recommended now.

Injection at superomedial quadrant is no more recommended. This quadrant is more vascular in nature when compared to the remain-
ing other three quadrants resulting in more chances of haemorrhage to occur in the lid and can result in complete ecchymosis of the eye. 
Moreover, as the globe is closer to the roof than to the floor, superomedial block per se can result in perforation of the globe [21], even 
in patients with normal axial length. The risk factors for globe perforation described in literature were myopia followed by superonasal 
injection [21]. The superonasal quadrant injection requires a sound technique due to restricted clearance. 

For a safe supplementary injection, medial peribulbar site should be preferred which is administered using 26 G half inch needle 
passed in a blind pit between the caruncle and the medial canthal angle [19,22]. This extraconal space is an excellent site for administer-
ing local anaesthesia, as it communicates freely with the intraconal space. Also, with this injection, eyelids may fill with the anaesthetic 
solution which provides excellent orbicularis akinesia too. In patients with increased axial length or those presenting with staphyloma, a 
single medial peribulbar injection can be administered safely without any inadvertent perforation of the globe [23,24]. Hence, it is impera-
tive that ophthalmologists especially the trainees to know and start practice to administer medial peribulbar injection. Astonishingly, still 
93.1% were found to administer the superonasal injection and 42.07% have not administered the medial peribulbar block at all. 

Also, the present study results found that many were not aware about the size and bevel-tip of the needle used for administering 
routine inferolateral block. The trainees must have thorough knowledge about the length and type of the needle tip used for performing 
needle blocks. Needle length of not more than 1 inch is required. Longer needle can result in brainstem anaesthesia owing to optic nerve 
sheath penetration by the sharp needle tip. Moreover, about 90% of the trainees have not performed sub-tenon’s block itself, which is of-
late regarded as much safer mode of delivering regional anaesthesia for cataract surgery.

The above survey result analysis clearly shows that most of the trainees need to understand the risks involved in the traditional tech-
nique of administering regional anaesthesia particularly the superonasal injection and there have to be an immediate change in their 
practice to much safer ways of regional anaesthesia for cataract surgery like medial peribulbar injection and sub-tenon’s anaesthesia.

This change in the practice cannot be attained over a fortnight. From our survey, it is understood that the trainee’s practice to perform 
regional anaesthesia mostly either by observing their seniors performing the needle blocks or by reading traditional books. The basic 
knowledge of anatomy of globe, orbit, extraocular structures, globe-orbit-needle static relationship, physiology, pharmacology of local 
anaesthetic agents and adjuvants used etc. must be included in the syllabus of their first year of teaching curriculum. Hands on-practice 
of needle and sub-tenon’s block on simulators must be done before performing regional anaesthesia on patients. To develop and improve 
their skills in administering needle blocks, modules such as Ophthalmic Anaesthesia Simulation System (OASiS) [25] and real time view 
mannequin [26] can be considered. To know-how sub-tenon’s block administration, hands-on practice using either goat’s or pig eye 
model can be done [27]. Though trainees enrolled in our study were from all parts of India, it was a single center study. Multicenter study 
involving not only the trainees but also the surgeons practicing from private and government teaching institute will in turn can produce 
interesting results to analyze in future. 

Conclusion

The main implication of this survey is that it shows that ophthalmology trainees still practices traditional needle blocks, which are 
not only out dated but can lead to both systemic and ophthalmic complications. The current teaching in regional ophthalmic anaesthesia 
needs an immediate change involving hands-on practice on simulators and animal models. 
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