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Abstract
Aim To compare the associated discomfort and safety between transcutaneous (Tskin) and transconjunctival (Tconj)
approaches of local anaesthetic (LA) administration in lower eyelid surgery.
Methods A prospective randomised controlled trial comparing Tskin and Tconj LA in patients undergoing bilateral lower
eyelid surgeries for horizontal laxity. Patients were randomised to receive LA via Tskin to one side and Tconj to the fellow
side. LA injection was administered in a slow fashion accompanied by distraction (tapping of patient’s forehead). Self-
reported discomfort from the injections was rated using a 0–10 numerical rating scale. A single blinded assessor graded
photographs for eyelid bruising (0= absent, 1=mild, 2=moderate, 3= severe).
Results A total of 30 patients (mean age ± SD, 75.9 ± 6.7 years) were enrolled. The overall pain score (mean ± SD)
was statistically lower for the Tconj than the Tskin group (3.90 ± 2.28 versus 5.33 ± 2.23, p= 0.017). More patients
in the Tconj group reported substantially less pain (score of ≤3) in comparison to the Tskin group (56.7% versus 23.3%,
p= 0.017). In individual patients, the Tconj pain score was found to be significantly lower than the Tskin side (p= 0.008).
Bruising scores were higher in the Tskin group, but this was not statistically significant (p= 0.13). No other adverse effects
were found.
Conclusion Tconj delivery of LA in lower eyelids with horizontal laxity is safe and associated with less discomfort and
bruising than the conventional Tskin route.
Trial registration number: NCT04102878.

Introduction

Eyelid surgeries are commonly performed under local
anaesthesia (LA) in an outpatient setting. This has the
advantage of reduced surgical time, increased patient con-
venience, less expense and avoidance of complications
associated with systemic anaesthesia. LA administration,
however, can be painful and thus can induce significant
anticipatory patient anxiety and fear [1, 2]. It can also cause
unsightly post-operative bruising with associated patient

discomfort, prolonged recovery and other adverse effects
[3]. To deliver the best care and optimise patient satisfac-
tion, it is prudent to select a route of LA administration that
will cause the least amount of pain, bruising and adverse
effects.

Studies have found that the pain felt during the admin-
istration of peribulbar anaesthesia (for cataract surgery and
other intraocular procedures) is reduced when the injection
is administered transconjunctivally (Tconj) rather than
transcutaneously (Tskin) [4, 5] and bruising/haematoma
formation is also less common with Tconj delivery [6].
Apart from the work by Rafailov et al. (2015), we did not
find any trials comparing Tconj and Tskin LA administra-
tion in oculoplastic procedures [7]. The aforementioned
authors demonstrated that anaesthetic given Tconj in con-
junction with lidocaine 2% gel, was less painful compared
to Tskin administration. Lidocaine 2% gel is not widely
available in United Kingdom (UK) hospitals and no pub-
lished studies have compared the two routes of anaesthetic
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administration, when used only in combination with topical
anaesthetic drops.

The aim of this study is to compare the level of patient
discomfort and safety profile between Tconj and Tskin
approaches of LA administration in lower eyelid surgery.

Methods

This study was reviewed and approved by the UK National
Research Ethics Service and took place at Southampton
General Hospital (University of Southampton NHS Trust).
The study was also registered as a clinical trial (Clin-
icalTrials.gov Identifier: NCT04102878). Informed
consent was given by all participants. Participant identifi-
able data were anonymised at point of collection and stored
securely.

The study included patients aged 18 years or older, with
horizontal laxity of the lower lids who required similar
surgery for both lower lids. Exclusion criteria were (i)
substantially different procedures performed on the two
sides, (ii) procedures not amenable to Tconj anaesthesia,
(iii) a past history of lower lid surgery on one side, (iv)
patients requiring sedation or general anaesthesia, or (v)
patients unable to consent for the study. Known
bleeding disorders and concurrent use of antiplatelet/antic-
oagulant medication were recorded but were not exclusion
criterion.

Administration of LA was performed by the same sur-
geon (WFS) for all cases. Patients received LA via Tskin to
one lower eyelid and Tconj to the contralateral side. The
study was single-blinded with respect to patient discomfort,
and double-blinded with respect to bruising post-injection.

The primary outcome measure for the study was patient-
reported discomfort during LA administration. The sec-
ondary outcome measure was the extent of visible bruising
post-injection. The route of anaesthetic administration
(Tconj versus Tskin) and the eyelid (right versus left) to be
injected and operated on first were randomly assigned by an
independent researcher. Randomisation was carried out
using the random number generator function in Excel
(Microsoft, 2018).

Administration of LA

Prior to LA injection, 0.5% proxymetacaine drops were
instilled to the conjunctival fornices bilaterally followed by
1% tetracaine drops. LA injections consist of a 50:50
mixture of 0.5% bupivacaine and 1% lidocaine with adre-
naline 1:200,000 and delivered using a 27 g hypodermic
needle. Tconj injections were performed with the lax
lower eyelid digitally distracted away from the globe
and the needle directed into the inferior fornix conjunctiva

and/or lateral canthus. Injections were delivered in a
slow manner to decrease patient discomfort [8]. The volume
of LA administered was the same for both the Tskin
and Tconj eyelids (2–3 mls). Distraction with finger
tapping of patients’ forehead was performed for all
injections.

Self-reported pain score

Immediately following LA injection, patients were asked to
rate the discomfort experienced from the injection on each
side, using a 0–10 numerical rating scale (NRS), where 0
represented no pain and 10 represented the worst pain ever
experienced. An NRS was used in this study, as it is a
validated scale that requires little patient instruction, has
lower failure rates than visual analogue scoring (VAS) in
studies of pain perception, provides scores for parametric
analysis and has been shown to be just as sensitive as the
VAS [9, 10].

Assessment for post-LA bruising

Photographs of the patient’s eyelids were taken before and
immediately after LA administration (Figs. 1a–f and 2a–f).
These photographs were anonymised and objectively gra-
ded by an independent assessor for the presence or absence
of bruising using a scale from 0 to 3: absent= 0, mild= 1,
moderate= 2 and severe= 3.

Statistical analysis

Statistical analysis was performed using Excel (Microsoft,
2018). An unpaired student t test was used to compare the
overall pain scores of both groups. A paired t test was used
to compare the Tconj and Tskin pain scores for each indi-
vidual patient. The overall bruising scores for both groups
were compared using the Mann–Whitney U test. Tconj and
Tskin bruising scores of the same patient were analysed
using the Wilcoxon Signed rank test. A p < 0.05 was con-
sidered statistically significant.

Results

Thirty patients (21 men and 9 women) were enrolled in this
study. The mean age was 75.9 years (range 62–94). All
patients underwent bilateral lower lid lateral tarsal strip
surgeries, while 13 of them also had additional bilateral
medial spindle surgeries. All procedures took place between
March and August 2019. Table 1 summarises the char-
acteristics of the study population. Table 2 outlines the
clinical parameters (pain and bruising scores) following LA
administration.
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Pain score

The overall mean pain score was statistically lower for the
Tconj than the Tskin group (mean, 3.90 versus 5.33;
unpaired student t test, p= 0.017). Paired t test analysis
showed that the pain score for the Tconj side was sig-
nificantly lower than the Tskin side in the same patient (p=
0.008). More patients in the Tconj group reported sub-
stantially less pain (score of ≤3) in comparison to the Tskin
group (Fisher’s exact test, p= 0.017) (Table 2).

LA-related eyelid bruising

Figures 1c–f & 2c–f illustrate the appearance of the eyelids
immediately following the delivery of LA injections. The
mean bruising score was higher in the Tskin eyelid com-
pared to Tconj though not statistically significant (mean, 0.8
versus 0.5; p= 0.13). Eighteen patients recorded a bruising

score of zero in the Tconj group in comparison to 12
patients in the Tskin group (Fisher’s exact test, p= 0.19).
Wilcoxon signed rank test did not show any statistical dif-
ference in eyelid bruising between the Tconj and Tskin
groups (z=−1.59, p= 0.11). No adverse effects of LA
administration were encountered in this study.

Discussion

Pain secondary to LA administration can be reduced
through several methods such as warming of the anaesthetic
solution [10, 11] or alkalinisation with sodium bicarbonate
[12, 13]. Slowing the rate of injection and numerous ‘dis-
traction’ techniques, can also reduce pain [8, 14, 15].
Rafailov et al.’s work showed Tconj LA to be less painful in
chalazion incision and drainages, punctoplasties, and lesion
biopsies of both upper and lower lids, but with the added

Fig. 1 Photographs comparing
degree of bruising following
transconjunctival (Tconj) and
transcutaneous (Tskin) local
anaesthetic (LA)
administration in the same
patient. a, b Photographs of a
patient’s eyelids taken
immediately prior to LA
administration. c, e Mild (score
= 1) bruising in the right eyelid
given Tskin LA. d, f Absent
(score= 0) bruising in the left
eyelid given Tconj LA.
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premedication of 2% lidocaine gel [7]. In our study, we
focused on a single procedure, the lateral tarsal strip (+/−
medial spindle) and compared two different LA adminis-
tration techniques (Tskin versus Tconj) in the same indi-
vidual. This has the advantage of minimising any potential
confounding factors such as patient anxiety and concurrent
antiplatelet/anticoagulant medication.

We hypothesise that injections via Tconj route through the
lower conjunctival fornix were less painful than Tskin due to
the avoidance of direct trauma to major nerve trunks of the
lower eyelid. This theory would fit with findings from other
papers that have found Tconj injections to be less painful than
Tskin [4, 7, 16]. In the Tskin approach [10], the pain response
begins at the level of the keratinocytes. These cells express
functional sensory receptors, which in response to harmful
stimuli, release substances that stimulate nociceptive sensory
neurons [17]. Human cadaver studies have shown that lower

Table 1 Baseline characteristics.

No. of patients 30

Gender (male:female) 21:09

Mean age at surgery (years)

Mean ± SD 75.9 ± 6.69

Range 62–94

Lower eyelid surgeries performed

Bilateral Lateral tarsal strips only 17

Bilateral Lateral tarsal strips plus medial spindles 13

Antiplatelet/Anticoagulant medication(s)

Aspirin 6

Rivaroxaban 3

Clopidogrel 2

Apixaban 1

Past history of oculoplastic surgery

Bilateral upper eyelid ptosis repairs 1

Bilateral punctoplasties 1

Bilateral punctoplasties and lateral tarsal strips 1

Bilateral lateral tarsal strips and FTSG 1

SD standard deviation, FTSG full-thickness skin graft.

Fig. 2 Photographs comparing
degree of bruising following
transconjunctival (Tconj) and
transcutaneous (Tskin) local
anaesthetic (LA)
administration in the same
patient. a, b Photographs of a
patient’s eyelids taken
immediately prior to LA
administration. c, e Mild
bruising (score= 1) in the right
eyelid given Tconj LA. d, f
Moderate (score= 2) bruising in
the left eyelid given Tskin LA.
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eyelid somatosensory fibres from the infraorbital and zygo-
maticofacial nerves run superficial to the periosteum within
and beneath the epimysium of the orbicularis oculi muscle
(OOM) and then run perpendicular to OOM to reach the
epidermis as free nerve endings [18]. In contrast to the Tskin
approach, LA administration via Tconj minimises the direct
stimulation of the nociceptive sensory neurons, which are
located in the skin.

One study has shown that the number of nerve endings in
the bulbar conjunctiva are greatest in conjunctiva located
under the upper lid, followed by the interpalpebral con-
junctiva, with the fewest nerve endings found in the con-
junctiva covered by the lower lid [19]. However, this study
focused on the bulbar conjunctiva, and we could find no
similar study looking at the sensory supply of the tarsal
conjunctiva. Along with free nerve endings, the conjunctiva
contains nerve endings with ‘end-bulbs’, which are irregularly
distributed and thought to be a sign of degenerative and
regenerative nerve changes. Given that these end-bulbs are
found more commonly in older patients, we speculate that
conjunctival nociceptive sensation may diminish with aging
[20]. Further studies of Tconj LA administration in different
age groups would help to clarify this point. These two studies
provide further possible mechanisms for the reduced pain
perception found with the Tconj approach in this study.

In the lower eyelid, the larger palpebral vessels lie between
the tarsus and OOM [21]. Direct trauma to the OOM and
vascular arcades of the lower eyelid is avoided in the Tconj
route, which may explain the reduced bruising we found
compared with the Tskin route. Bruising was more severe in
patients on anticoagulant therapy, although not found to be of
statistical significance. Further studies could be done to
compare the severity of bruising associated with different
approaches of LA injection in lower eyelid surgery.

Study limitation

We do acknowledge that this study has a small sample size;
we have adopted a robust study design to minimise any

potential confounding factors that may affect the study
outcome.

Conclusion

In summary, this study demonstrates that in lower eyelid
surgery associated with horizontal laxity, LA administered
via the Tconj route is safe and overall is less painful than the
more conventional Tskin route. However, we caution that
the Tconj technique should only be considered in indivi-
duals with lower eyelid horizontal laxity as this allows easy
distraction of the lid away from the globe and safe admin-
istration of LA into the conjunctival space.

Summary

What was known before

● There is very little in the literature comparing transcu-
taneous and transconjunctival routes of local anaesthetic
administration in lower eyelid surgery.

What this study adds

● This randomised controlled trial of 30 patients, demon-
strates that in lower eyelid surgery with horizontal
laxity, transconjunctival administration of local anaes-
thetic is associated with less pain than when given
transcutaneously. There were no adverse effects with
both modes of administration and transconjunctival
administration was associated with less bruising.
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Table 2 Clinical parameters
(pain and bruising scores)
following LA administration.

Transconjunctival (Tconj) Transcutaneous (Tskin) P

n= 30 n= 30

Pain score

Overall Mean score 3.90 (SD 2.28) 5.33 (SD 2.23) 0.017

Pain score of ≤3 17 7 0.017

Bruising score

Overall Mean score 0.5 (SD 0.62) 0.8 (SD 0.71) 0.13

No bruising (score= 0) 18 12 0.19

Mild bruising (score= 1) 11 14 0.6

Moderate bruising (score= 2) 1 4 0.35

LA local anaesthetic, P p value, SD standard deviation.
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