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Aim: To study the effect of intracameral injection of preservative-free lignocaine to induce
pupil dilatation, without using any preoperative dilating eyedrops or intraoperative mydriatics
in patients with age-related cataract associated with type 2 diabetes mellitus.

Design: This was a prospective, observational, and interventional case series conducted at a
tertiary eyecare center in rural India.

Materials and methods: A total of 32 patients underwent phacoemulsification under topical
anesthesia for visually significant cataract. Preoperative pupillary diameter was measured 3 days
prior to surgical procedure under mydriatics (tropicamide 0.8%, phenylephrine hydrochloride 5%).
Intraoperative pupillary dilatation was achieved by 1% intracameral lignocaine solution alone.
Effective phacoemulsification time (EPT), total surgical time, and final pupillary diameter were
recorded at the conclusion of surgery.

Results: The average duration of diabetes was 11.2 (range 5-25) years. There was no dif-
ference in dilatation by preoperative pupil-dilating drops (5.2+0.5 mm, range 3—8.3 mm) and
intracameral 1% lignocaine during the surgical procedure (P=0.63). There was a negative cor-
relation (r=—0.92) between diabetes duration and dilatation of pupils with dilating drops and
intracameral lignocaine. The duration of the surgery, EPT, and phacoemulsification chop had
statistically insignificant effects on mydriasis, while the grade of the nucleus had a statistically
significant effect on mydriasis. Intracameral lignocaine had no significant effect on blood pres-
sure or pulse. There were no surgical complications that could have compromised the visual
outcome. None of the patients developed macular edema in a follow-up period of 3 months;
28 patients (87.5%) had best-corrected visual acuity from 20/30 to 20/20.

Conclusion: Intracameral lignocaine 1% provides sufficient mydriasis for the safe phacoemul-
sification of cataract in patients with type 2 diabetes of variable duration.

Keywords: phacoemulsification, type 2 diabetes, intracameral lignocaine, topical anesthesia,
intracameral mydriatic solution

Introduction

In recent times, there has been an increase in the number of people with diabetes. India
currently has 62.4 million people with diabetes.! By 2030, this number is expected
to increase to over 100 million.? The majority of people with diabetes (>90%) have
type 2 diabetes. Type 2 diabetes predominantly affects older individuals in developed
countries, but in developing nations it also affects the younger population. Therefore,
the proportion of patients developing cataracts associated with diabetes will be on
the rise. Diabetes influences lens transparency and pharmacological pupil dilatation.
Duration and control of diabetes are important factors in cataract development.>-
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Cataracts occurring in diabetic patients can be due to the
diabetes itself or due to an accelerated age-related cataract,
in which case the cataracts occur earlier than normal.’
Developments in self-sealing clear corneal incision and
topical anesthesia have made fast postoperative functional
recovery possible. The challenges encountered by surgeons
during phacoemulsification of diabetic cataracts include
poor pupillary dilatation, capsulocortical and nuclear cortical
adhesions leading to difficult hydroprocedure and nucleus
rotation, the sticky and leathery nature of the nucleus, and
pupillary constriction during the procedure.®!!

Phacoemulsification is the preferred method for the treat-
ment of diabetic cataract.”'* It minimally affects the blood—
aqueous barrier, thus making it the procedure of choice.'
Topical anesthesia is the safe and effective alternative to peribul-
bar and retrobulbar anesthesia for phacoemulsification.'®!”
Adequate mydriasis is a prerequisite for cataract surgery, which
is achieved by repeated instillation of sympathomimetic and
anticholinergic eyedrops. Systemic absorption of these drugs
may lead to side effects, such as rise in blood pressure, which
could be of great concern in patients with a cardiovascular
disorder. Acute psychotic reactions have been observed after
topical instillation of 1% cyclopentolate. '

Superior safety and efficacy of intracameral mydriatic
solution (cyclopentolate 0.1% and phenylephrine 1.5%)
over topical mydriatic drops have been proved in various
studies.!*?! However, intracameral mydriatic solution needs
to be prepared from commercially available eyedrops before
cataract surgery. Intracameral phenylephrine has a weaker
mydriatic effect than topical mydriatics, rendering small
pupillary size during cataract surgery.?” This may be disad-
vantageous in diabetic patients with cataract. The safety and
efficacy of 1% intracameral lignocaine hydrochloride during
routine phacoemulsification surgery have been shown in
various studies.”’ It not only produces a mydriatic effect
but also causes anesthesia of the iris.

We evaluated the role of preservative-free intracameral
1% lignocaine in initiating and maintaining pupillary dilatation
during phacoemulsification of diabetic cataract without the use
of preoperative mydriatics or nonsteroidal anti-inflammatory
drugs. Secondary aims were to see the effect of the chop
technique, nucleus density, and the duration of diabetes on
sustainability of mydriasis during the phacoemulsification.

Materials and methods

This prospective interventional case series comprised patients
with visually significant cataracts and type 2 diabetes of
variable duration scheduled for phacoemulsification and
intraocular lens implantation. Preoperative examination

was done 3 days before the scheduled phacoemulsification
procedure. After dilatation of pupil (tropicamide 0.8% and
phenylephrine hydrochloride 5%), the patient was taken
to the operation theater for measurement of pupillary size.
A surgical caliper was used to measure the size of the pupil.
The grade of cataract was determined with lens-opacity clas-
sification system III on slit lamp.

Patients with pseudoexfoliation, subluxated lens, pupillary
size of 4 mm and less after dilatation, postvitrectomized eyes,
just one eye, and visible iris deformity were excluded from the
study. Patients with intraoperative iris trauma and posterior
capsular rupture were also excluded from the study. The ethical
committee of Government Medical College and Hospital, Yavat-
mal, Maharashtra, India approved the study, and all patients
signed an informed consent form to participate in the study.

Surgical technique

A single surgeon performed all surgeries. No preoperative
mydriatic drops were used. Proparacaine hydrochloride
0.5% (Paracain; Sunways Ltd, Mumbai, India) drops were
instilled every 5 minutes, twice before the start of the sur-
gery. Paracentesis incisions were performed as required.
Preservative-free lignocaine (1%, 0.3 mL; Oculigno; Entod
Pharmaceuticals, Mumbai, India) was injected into the
anterior chamber. Trypan blue dye was injected under air to
stain the anterior capsule. Capsulorhexis was achieved with
Utrata forceps followed by hydrodissection. Phacoemulsifi-
cation was accomplished in the capsular bag by the vertical
chop technique (Galaxy Pro phacoemulsifier; Appasamy
Associates, Chennai, India).? Subsequently, cortical cleanup
was completed, followed by implantation of a single-piece
hydrophilic intraocular lens in the bag.

Pupil-size measurement

The horizontal diameter of the pupil was measured under
an operating microscope with a caliper. The intensity of the
microscope light was kept constant throughout the procedure.
At 90 seconds after injection of 1% lignocaine in the anterior
chamber, the horizontal diameter of the pupil was measured
again. At the termination of the surgical procedure and after
the wound-hydration diameter of the pupil was measured, the
patient’s comfort, painful intraoperative sensations perceived
by the patient, supplemental anesthesia, complications, and
surgeon discomfort were noted. The anesthetist also noted
vital parameters and any intravenous drugs required.

Statistical analysis
Data were entered into an Excel spreadsheet (version 14.1.0;
Microsoft Corporation, Redmond, WA, USA), and statistical
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analysis was performed with SPSS version 20.0 (IBM,
Armonk, NY, USA). Student’s ¢-test was used to compare
mean values. Spearman’s correlation coefficient was used to
study various parameters in mydriasis.

Results

The study included 21 males and eleven females with a
mean age of 54+3 years. The average duration of diabetes
was 11.2 (range 5-25) years. The average size of the pupil
under microscopy without intracameral injection of 1%
lignocaine was 2+0.5 (range 1.5-3) mm. The average size
of the pupil after intracameral injection of 1% lignocaine
was 520.5 (range 2.5-8.5), which took 90 (£0.9) seconds.
At the end of the surgical procedure, the mean size of the
pupil was 5.5+0.5 (range 2.5-5.8) mm (P=0.45). There was
no difference in dilatation from preoperative dilating drops
(5.2+0.5 mm, range 3-8.3 mm) and intracameral 1% ligno-
caine during the surgical procedure (P=0.63). There was a
negative correlation (=—0.92) between duration of diabetes
and pupil dilatation of with dilating drops and intracameral
lignocaine (Figure 1). With an increase in the duration of
diabetes, there was a reduction in the size of the pupil. The
average duration of the surgical procedure was 18 (£5.3)
minutes, and the average effective phacoemulsification time
was 38 (£15.11) seconds. The effect of various parameters
on the pupil is depicted in Table 1.

Intracameral supplementation of adrenaline was neces-
sitated in three patients, as the pupil became extremely
small. In one patient, the pupil failed to dilate with adrena-
line. A iris retractor was required for the expansion of
the pupil. One patient became uncooperative during the
surgery. Topical 0.5% proparacaine drops were instilled
and 1 mL subconjunctival injection of 2% lignocaine
hydrochloride was given.
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Figure | Correlation between duration of diabetes mellitus (DM) and pupil size.

Table | Effect of various parameters on intraoperative pupil
size

Parameter Spearman’s P-value Interpretation
correlation coefficient

Duration of 0.92 0.03 Strong correlation

diabetes

Phaco chop 0.93 0.12 Weak correlation

Duration of 091 0.56 Weak correlation

surgical procedure

Effective 0.93 0.34 Weak correlation

phaco time

Grade of nucleus 0.92 0.04 Strong correlation

Abbreviation: Phaco, phacoemulsification.

The effect of mydriatic and intracameral lignocaine on
blood pressure and pulse is illustrated in Table 2. Though
there was an increase in blood pressure and pulse from
baseline, it was not statistically significant after instilla-
tion of mydriatics. However, with intracameral lignocaine,
there was no significant rise in blood pressure or pulse.
There was no change in the parameters in patients requiring
intracameral adrenaline. Oxygen saturation was maintained
at 99%-100%.

There were no surgical complications that could have
compromised the visual outcome, and none of the patients
had developed macular edema after a follow-up period of
3 months. A total of 28 patients (87.5%) had best-corrected
visual acuity from 20/30 to 20/20. Four patients (12.5%)
had visual acuity ranging from 20/60 to 20/30 due to disc
pallor. None of the patients developed postoperative rise in
intraocular pressure.

Discussion

Mydriasis before cataract surgery is achieved by repeated
instillation of topical anticholinergic and sympathomimetic
mydriatic agents, such as tropicamide 1%, cyclopentolate 1%,
and phenylephrine 2.5% or 10%. This increases the preop-
erative waiting period and has systemic and ocular adverse
effects.'®?3 Ocular surface problems are known in diabetic
patients.**3! The presence of preservatives in the formula-
tions may precipitate surface ocular problems. To overcome
these problems, 1% intracameral lignocaine, combined
0.5% lignocaine +0.001% epinephrine, and intracameral
mydriatic solution containing lignocaine and phenylephrine
have been tried in routine cataract surgery for the initiation
and maintenance of pupillary dilatation.'®!1°3°34 Intracameral
preservative-free lignocaine has been tried in routine cataract
and trabeculectomy surgery to relieve pain and discomfort.?
Lincoff et al noted that mydriasis after accidental injec-
tion of lignocaine resulted in complete recovery of retinal
functions after 4 hours and both retinal and pupillary function
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Table 2 Effect of mydriatic and intracameral lignocaine on blood pressure and pulse

Parameter Baseline After instillation Intraoperative under P-value
of mydriatic drops intracameral lignocaine

Blood pressure, S=133 (#5.2) S=142 (+2.1) S=138 (£1.1) 0.45

mmHg (SD) D=70 (+£3.4) D=74 (£1.3) D=72 (xI) 0.65

Pulse, bpm (SD) 78 (+9.3) 86 (+3) 80 (+2) 0.43

Abbreviations: bpm, beats per minute; SD, standard deviation; S, systolic; D, diastolic.

by 16 hours.*® The safety of intracameral lignocaine on the
endothelium has been shown in various studies.?**”* It has
been shown by Iradier et al that it does not cause inflammation
of ocular tissues on intraocular use.?”’” None of the patients
in our study developed corneal complications in the form of
prolonged corneal edema or decompensation.

Nikeghbali et al studied the role of intracameral ligno-
caine in cataract surgery.”* However, only four patients with
diabetes were included, and the duration of diabetes was not
mentioned in the study. This study shows that phacoemulsi-
fication can be performed safely with intracameral injection
of 1% preservative-free lignocaine without preoperative
instillation of mydriatics in diabetic patients with variable
duration. Preoperative mydriatic instillation and intracameral
injection of lignocaine have the same dilating effect. Aver-
age pupillary size was 5 mm with preoperative mydriatics
and intracameral lignocaine, suggesting that mydriatics
can be avoided preoperatively. The pupillary size noted by
Nikeghbali et al after intracameral injection of lignocaine
was 7.1 mm.? The pupillary size noted by Gupta et al was
6.9 mm with 0.5% lignocaine and 0.001% epinephrine in
routine cataract surgery.*® We did not use epinephrine in
irrigating solution. Three patients needed intracameral epi-
nephrine during the surgical procedure, as pupils became
small. Bozkurt et al have shown that intracameral injection
of 0.2 mL epinephrine (1:5,000) did not increase the risk
of central macular edema in eyes with no risk factors that
had uneventful phacoemulsification with intraocular lens
implantation.** However, patients with diabetes are prone to
the development of macular edema postoperatively with the
use of epinephrine.***! None of the patients in our study had
developed macular edema at the 3-month follow-up.

Autonomic dysfunction in diabetes has been shown to
cause small pupils and reduced dilatation with mydriatics.*
We have noted a negative correlation between the duration
of diabetes and pupil size. The same was applicable to the
intracameral lignocaine. A number of previous studies have
noted that patients with a long duration of diabetes have small
pupils and that there is a statistically significant association
between small pupils and the severity of diabetes.**

The average duration of diabetes in our study was 11.2 years.
With an increase in the duration of diabetes, there are likely
chances of pupils remaining small throughout the surgical
procedure. Pupil expanders may prove to be helpful in such a
situation. One patient needed a pupil-expanding device, as the
pupil failed to dilate with epinephrine. The anesthetic effect of
lignocaine prevents pain during pupillary stretching.

The average surgical time in our study was 18 minutes,
which is more than that of the studies by Nikeghbali et al,
Guptaetal, and Joshi etal.?>** The average surgical time noted
by Joshi et al in age-related cataract was 6.91314.45 minutes,
wherein patients with nondilating pupils and diabetic
cataracts were excluded. We could not compare our surgi-
cal time, as there is no literature available on the use of
only intracameral lignocaine in patients with cataract with
type 2 diabetes. The lower surgical times in Nikeghbali et al*
(11.6743.05 minutes) and Gupta et al** (13 minutes) could
have been due to the inclusion of nondiabetic patients and
the use of epinephrine in the irrigation. The extended surgi-
cal time in our study could have been related to peculiarities
in cataract associated with diabetes of longer duration. The
presence of corticocapsular adhesions makes hydrodissection
and subsequent cortical aspiration difficult. We followed a
quick-chop technique for nucleus division. However, a sticky
and leathery nucleus makes the division of the nucleus incom-
plete. This required separation of tenacious nuclear fibers
with Sinskey hook. This helped in the reduction of effective
phacoemulsification time. Another reason could be the slow
dilating effect of lignocaine. It took an average of 90 seconds
to dilate pupils to the level of preoperative mydriatics.

None of the patients developed glaucoma postoperatively.
With the hard, tenacious fibers of diabetic cataract, the pha-
coemulsification energy used to separate and emulsify the
fragments is more than that for routine cataract. We used a
Sinskey hook to separate the fragments. This reduced total
energy used.

Visual outcome was not compromised: 28 (87.5%)
patients had best-corrected visual acuity from 20/30 to 20/20.
This correlates with Lundberg and Behndig’s findings."
The safety of intracameral lignocaine was also proved by
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the fact that no remarkable rise of pulse and blood pressure

was observed throughout the surgical procedure. None of the

patients developed surgical complications that could have

compromised the surgical outcome.

There are a few limitations to this study, predominantly

the lack of a control arm using intracameral mydriatic solu-

tion or epinephrine in the irrigation. However, the study

intended to validate the use of intracameral lignocaine, rather

than a comparison with the various formulations. We did

not consider the magnification factor of the cornea while

calculating actual pupillary diameter. However, a similar

method was followed in all patients. The study was carried

out at a single center and a single surgeon was involved,

which omits the comparison in skills and surgical techniques.

Maintenance of pupillary dilatation postsurgery was beyond

the scope of the study.

Conclusion
Intracameral lignocaine is a safe and efficient alternative

to traditional topical and intracameral mydriatics during

phacoemulsification surgery in patients with cataracts and

type 2 diabetes of variable duration. Though local mydriatics

are available cheaply, the use of a preoperative intracameral

dilating solution before cataract surgery avoids the preopera-

tive waiting period, surface ocular problems as intracameral

mydriatics are preservative free, systemic rise of blood pres-

sure and precipitation of cardiovascular problems known
with diabetics.
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