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ABSTRACT 

Background: This clinical study was conducted to assess the effect of intracameral 

0.02% tropicamide, 0.31% phenylephrine, 1% lidocaine in initiation and maintenance 

of pupillary mydriasis during phacoemulsification under topical anaesthesia.  

Materials & methods: This study was conducted on randomly selected 100 patients with 

immature or mature senile cataract, who were planned for phacoemulsification 

followed by intraocular lens implantation. All patients selected for intracameral 

injection were instilled with single drop of topical anaesthetic proparacaine 0.5% three 

times, five minutes before surgery. Pre prepared 0.2 ml combination of mydriatic and 

anaesthetic agents was given intracameral to all patients undergoing surgery after 

initial clear corneal incision. All data was analysed by using statistics software SPSS 26, 

IBM, USA. Pearson Chi-square test, Pearson correlation 2-tailed tests were used for 

statistical analysis. p-values of <0.05 were considered significant. 

Results: It was observed that a maximum of 7.54±0.44 mm mean mydriasis was 

achieved with ICM combination of mydriatics and anaesthetic in all patients. Mean 

time taken to achieve maximum mydriasis was 8.92±1.64 seconds. Sustained mydriasis 

was observed in 99% of cases throughout the surgery. A statistically significant positive 

correlation was observed in patient’s comfort and surgeon’s comfort. Highly significant 

difference in preoperative and postoperative BCVA was observed statistically. 

Conclusion: Intracameral injection of 0.02% of tropicamide + 0.31% phenylephrine + 

1% lidocaine, along with topical anaesthesia, is rapid, effective and safe in inducing and 

maintaining intra-operative mydriasis in phacoemulsification, as demonstrated by 

pupillary diameter measurements during surgery, patient's feedback and surgeon’s 

feedback. 

Keywords: Cataract, Intracameral combination, tropicamide,phenyephrine,lidocaine, 

mydriasis, phacoemulsification, topical anaesthesia. 
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INTRODUCTION 

Cataract surgery is one of the most cost-effective surgical intervention in terms of quality of 

life and vision restored.
1
 In cataract surgery, patient's opacified cataractous lens is extracted/ 

emulsified and replaced by artificial intraocular lens. In 1967, revolution in cataract surgery 

occurred, when an American ophthalmologist, Charles Kelman, introduced 

phacoemulsification as an alternative technique to ECCE.
2
Advances in techniques of 

phacoemulsification have led to dramatic increase in its popularity with increased safety and 

efficiency. Continuous evolution of this technology promises to further improve patient 

outcomes after cataract surgery.
3
Topical anaesthesia is one of the most commonly performed 

approaches, particularly for procedures involving cataracts or for patients with glaucoma.  

Topical and intracameral anaesthesia have been shown to be safe and effective alternate to 

regional anaesthesia.
4
 They allow rapid visual recovery and avoid rare but potentially serious 

complications, such as globe perforation or retrobulbar haemorrhage.
5,6 

Intracameral 

mydriasis involves the injection of mydriatic agent directly into the anterior chamber of eye 

after initial incision during cataract surgery.
7 

Combined topical and intracameral anaesthesia 

provides a safe and effective alternate to regional / local anaesthesia by allowing rapid visual 

recovery and avoiding rare but potentially serious complications such as globe perforation 

and retrobulbar hemorrhage.  A combination of Intracameral mydriatics and anaesthetics, 

injected after instillation of anaesthetic eye drops, combines advantages of both techniques 

and result in improved mydriasis and greater surgeon and patient comfort intraoperatively. 

Hence, this study was conducted to assess the effect of intracameral 0.02% tropicamide, 

0.31% phenylephrine, 1% lidocaine in initiation and maintenance of pupillary mydriasis 

during phacoemulsification under topical anaesthesia. 

 

MATERIALS & METHODS 
A total of 100 patients of age above 40 years with immature or mature senile cataract were 

randomly selected for phacoemulsification and intraocular lens implantation. A detailed 

history of all patients was taken. A detailed examination of each patient was done. Patients in 

whom pupillary diameter of at least 7 mm could be obtained following instillation of one 

drop of combination of 0.8% tropicamide and 5% phenylephrine, three times after an interval 

of 10-15 minutes each, for fundus examination, 1 or 2 days prior to surgery, were selected. 

Patients with history of intraocular surgery or combined procedures or having 

iatrogenic/traumatic/congenital cataract, corneal diseases, history of ocular trauma/ 

infection/inflammation within previous three months, were excluded. Other exclusion criteria 

included patients with exfoliation or pseudoexfoliation syndrome, patients with short of 

hearing, language barriers, dementia, non-co-operative patients during applanation tonometry 

and patients with abnormal pupil/miotic pupil/other pupil abnormalities due to ocular 

synechiae. Lens Opacities Classification System III was used for cataract grading by 

matching colour and opalescence of patient's lens on slit lamp examination.  

All patients selected for intracameral injection were instilled with single drop of topical 

anaesthetic proparacaine 0.5% three times, five minutes before surgery. All patients were 

operated on by a single surgeon. Intracameral injection of 0.2 ml of pre-prepared mixture of 

0.02% tropicamide, 0.31% phenylephrine and 1% lidocaine was given intracameral after 

initial clear corneal incision. Time taken to achieve maximum mydriasis was noted. 

Maximum pupil dilatation achieved with ICM injection was noted in millimeters. Patients 

were asked about sensation of pain felt during surgery on visual analogue scale with numeric 

and descriptive rating from 0(no pain) to 10(worst pain).  
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VISUAL ANALOGUE SCALE FOR PAIN ASSESSMENT 

 
Patients were asked to rate the quality of comfort they had during surgery on 5-point Likert 

scale as very poor/ poor/acceptable/good/very good. Similarly, the quality of comfort of 

performing surgeon was also recorded as very poor/ poor/acceptable/good/ very good on 

Likert scale. All patients undergoing surgery were asked for follow up on next day, one week 

later and then one month later following surgery. Any complication of surgery at day one or 

at one week or at one month was observed. BCVA of patients were recorded after one week 

and then after one-month post-operatively. 

 

RESULTS 
            Out of 100 patients, 24 patients were in the age group 41-50 years, 36 patients were in the age 

group 51-60 years, 38 were in the age group 61-70 years and 2 patients were having age more 

than 70 years. The mean age of patients was 58.33±7.93 years. 61 patients were males and 39 

were femalesOut of 100 eyes selected for cataract surgery in this study, 58 were right eyes 

and 42 were left eyes. 

Table 1: Demographic profile of cases 

Gender Males 61(61%) Females 39(39%) 

Laterality Right Eye - 58(58%) Left Eye - 42(42%) 

 

Among 100 patients, 70 patients complained of diminution of vision since < 6 months, 26 

patients complained diminution of vision for 6-12 months and 4 patients complained time 

since diminution of vision >12 months. Out of 100 patients in this study, 81 patients were 

diagnosed with IMSC, and 19 patients were diagnosed with MSC. Table 2 shows 

morphological differentiation of cataract according to LOCS III system. 

Table 2: Type of cataract (n=100) 

Diagnosis No. of cases (n=100) Percentage% 

Nuclear 

Sclerosis+Cortical+PSC 

9 9% 

Nuclear 

Sclerosis+Cortical 

58 58% 

Nuclear Sclerosis+PSC 4 4% 

Nuclear Sclerosis 21 21% 

PSC 8 8% 

Total 100 100% 

The mean of Log MAR BCVA in our study was 1.022±0.56 SD preoperatively. Out of 100 

patients, 49 patients had pupil size 7 mm and 51 patients had pupil size 8 mm after instilling 

one drop of combination of 0.8% tropicamide and 5% phenylephrine, three times after an 
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interval of 15 minutes each for performing indirect ophthalmoscopy one or two days prior to 

surgery. Mean pupil size was 7.51 ± 0.50 mm. 

100 patients were further divided into four groups according to maximum mydriasis achieved 

after giving ICM injection of combination of mydriatics and anaesthetic. 1 eye had pupil size 

<7mm, 1 eye had pupil size 7mm, 42 eyes had pupil size 7.5mm and 56 eyes had pupil size 8 

mm. The mean of maximum mydriasis achieved intraoperatively was 7.54±0.44 mm. 

 
Mean time taken to achieve maximum mydriasis in this study was 8.92±1.64 seconds. In 

present study,100 patients were divided into four groups on the basis whether mydriasis was 

maintained till T1/T2/T3/T4 (T1= Mydriasis not maintained till capsulorhexis, T2= Mydriasis 

maintained till nucleus management, T3= Mydriasis maintained till IOL insertion, T4= 

Mydriasis maintained throughout the surgery) during surgery. Mydriasis was sustained till T4 

(throughout the surgery) in 75% cases. Mydriasis was maintained till T3 in 17% cases. In 7 

cases, mydriasis was maintained till T2. Mydriasis was not maintained even up to 

capsulorhexis in 1% patients only.  The mean operative time in present study was 10.20 ± 

1.24 minutes. 

Out of 100 patients, 77 had no pain during surgical procedure, 20 patients had   mild pain and 

3 patients had moderate pain. Mean of pain score was 0.55± 1.12 on visual analogue scale. 81 

patients reported no pain postoperatively while 19 patients had mild pain. 

 
The level of comfort of 100 patients was evaluated n 1-5 point Likert scale in which very 

poor comfort was given rating 1 and very good comfort was given rating 5. 2 patients gave 2 

(poor) rating, 22 patients rated their comfort level as 3 (acceptable), 76 patients rated 4 

(good). The mean of comfort level on 1-5 scale was 3.77±0.41. Similarly, comfort level of 

the surgeon was also evaluated on 1-5 scale, 1 was given for very poor comfort and 5 points 

were given to very good comfort. The surgeon selected 5 (very good) in 70 cases, 4(good) in 
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18 cases and 3 in 12 cases.  Mean response rating by the surgeon on Likert scale was 

4.48±0.69. 

Response rating 

on Likert scale 

Patient's comfort(in 

number of cases, n=100) 

Surgeon's comfort(in 

number of cases, n=100) 

Very poor    = 1 0 0 

Poor             = 2 2 0 

Acceptable  =3 22 12 

Good            =4 76 18 

Very good   =5 0 70 

Mean 3.77± 0.41 4.48± 0.69 

Statistically significant positive correlation was found between patient’s comfort and 

surgeon’s comfort (r-value<0.01). Additive mydriatic or anaesthetic was not given in any of 

100 cases. Intraoperative complications were present in 3 cases and no complications were 

recorded in 97 cases. In one patient in present study, there was posterior capsular tear 

associated with iris prolapse and vitreous loss during IOL implantation. This complication 

was efficiently managed by doing anterior vitrectomy and implanting IOL in ciliary sulcus. 

One case had severe pain during IOL insertion, and one case suffered from severe pain during 

side port irrigation. No vision threatening complication was reported in any case. On 

postoperative day 1, mild corneal oedema and ocular hyperemia were seen in one case on slit 

lamp examination and 99 cases were normal on slit lamp examination. No complications 

were reported in any of 100 cases on postoperative one week. 

Out of 100 patients, 55 patients achieved 6/6 BCVA, 18 achieved 6/9 BCVA, 26 had BCVA 

6/12, 1 had BCVA 6/18 after one week of surgery. Mean of BCVA at one week was 

0.66±0.28. After one month of surgery, 67 patients had BCVA 6/6, 27 had BCVA 6/9 and 6 

patients had BCVA  6/12. Mean of BCVA at one month was 0.065±0.095. Highly significant 

difference in pre-operative and post-operative (one month) LogMAR BCVA was observed (p 

value <0.000) 

Mean Log MAR BCVA p-value 

Preoperative 1.022±0.56 SD 
0.00 (‘p’>0.05; Highly Significant) 

Postoperative (at 1 month) 0.065±0.095 SD 

 

DISCUSSION 
Due to its quicker onset of anaesthesia, better consistency, effectiveness, and better patient 

compliance as well as faster post-operative patient rehabilitation, topical anaesthesia is slowly 

replacing the use of the peribulbar block. Intracameral fixed drug combination of mydriatic 

and anaesthetic injection is a newer option providing a dual and simultaneous benefit of 

mydriasis and analgesia in modern cataract surgery. 

In present study, 81% patients were diagnosed as having immature senile cataract and 19% 

patients were diagnosed to have mature senile cataract. In contrast to this none of the patient 

was having mature senile cataract in similar study conducted by Nikeghbali A et al.
8
  Patients 

with only immature cataract were taken for study by Suan AL et al.
9
 

            Out of 100 patients, 49 patients had pupil size 7 mm and 51 patients had pupil size 8 mm 

after instilling one drop of combination of 0.8% tropicamide and 5% phenylephrine, three 

times after an interval of 15 minutes each for preoperative assessment, for performing 

indirect ophthalmoscopy and for measuring pupil size. Mean pupil size with topical regimen 

was 7.51 ± 0.50 mm. Chiambaretta F et al also included patients in their study who have 

pupillary size more than 7 mm or more with topical mydrics.
10
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Mean pupil size just before to giving initial clear corneal incision in present study was 

3.03±0.43, which was concordant with pupil size 2.90±0.3 mm in study conducted by Sunil 

KS et el.
11

 In study conducted by Nikeghbali A, mean pupillary diameter was 2.47 mm.
8
 

Maximum mean pupil size achieved with ICM of mydriatics and anaesthetic in present study 

was 7.54±0.44 mm, which was comparable to achieved mydriasis of 7.4±0.8 mm before 

capsulorhexis in similar study conducted by Chiambaretta et al.
10 

Mean pupillary size before 

IOL insertion in his study was 7.6±0.9 mm and mean pupil size was 7.7±1.0 mm at the end of 

surgery. Mean pupillary size was 7.1 mm in study conducted by Nikeghbali A.
8
 In study 

conducted by Lundberg B et al Mean pupil size was 6.7±1.0 mm in intracameral group.
7
 In a 

study conducted by Yu A et al to investigate mydriatic effect of intracamerally injected 

epinephrine hydrochloride during phacoemulsification, pupil diameters were measured before 

corneal incision, before ophthalmic viscoelastic device (OVD) injection, after ophthalmic 

viscoelastic device (OVD) injection, before IOL implantation, and at the end of surgery.At 

each time point, the mean pupil diameter in the intracameral group was 2.20 ± 0.08, 5.09 ± 

0.20, 6.76 ± 0.19, 6.48 ± 0.18, and 5.97 ± 0.24 mm, respectively.12
 In study conducted by 

Suan AL et al, mean pupillary diameter before capsulorhexis was 6.40±0.80 mm in group of 

patients in which intracameral mydriatics (lidocaine 1% and phenylephrine 1.5%) was used.
9
 

In a concordant studyKęcik D et al concluded that mean pupil diameter was 7.0 ± 1.0 mm 

before capsulorhexis and 6.9 ± 1.2 mm before lens implementation. A pupil diameter ≥6 mm 
was achieved in 91.9% and 87.6% of patients before capsulorhexis and lens implantation, 

respectively.
13

 

The mean of time taken to achieve maximum mydriasis during cataract surgery was 8.92 

seconds with standard deviation of 1.64 seconds in present study. Mean time to achieve 

mydriasis was 35± 27 seconds in phase 2 of prospective case series presented by 

Chiambaretta F et al.
10

 In study conducted by Lundberg B et al. mydriasis reached 95%±3% 

of its final value within 20 seconds.
14

 Onset of mydriatic effect was rapid in the intracameral 

group as compared to topical regimen in study conducted by Yu AY et al.
12

 

Mydriasis was not maintained even up to capsulorhexis in one case only in this study. In 7 

cases, mydriasis was maintained till T2. Mydriasis was maintained till T3 in 17 cases and 

there was sustained mydriasis till T4 in 75 cases.  The pupil dilatation was satisfactory, 

persistent and stable up to the end of surgery in study conducted by Nikeghbali A et al.
8
 Our 

observations of stability of mydriasis with ICM was concordant with those of Lundberg and 

Behndig who found statistically significantly greater pupil miosis in topical group as 

compared to intracameral mydriatic group.
14 

Suan AL et al in their study also concluded that 

pupils in intracameral group of their study continued to dilate during surgery as compared to 

constriction noted in topical group.
9
 

In present study the mean of time taken to complete cataract surgery was 10.20 minutes with 

standard deviation of ±1.24 minutes. Mean operation time in study performed by Shakya K et 

al was 10 minutes with is similar to our study.
15

 Mean surgical time was in study conducted 

by Kataria KH et al was 21.24±3 minutes.
16

 Average surgical time was 30 minutes in similar 

study done by Labetoulle et al.
17

 

The mean of pain in numerical scale was 0.55 with standard deviation of 1.12. In a similar 

study conducted by Shakya K et al, in which 80% patients felt no pain, 20% felt mild pain.
15

 

Mean of pain score was 0.35 (SD±0.73). In study conducted by Gupta SK average visual 

analog scale was 0.65 (SD±1.31).
18 

 

The mean of pain felt by 100 patients in numerical scale was 0.38 with standard deviation of 

±0.78. In a prospective, observational population-based study conducted by Westborg et al, in 

all cases of cataract surgery in 1-year, median pain score was 0.7 (on VAS 0-10). A pain 

score of 1.9 or less was reported by 76% of patients.
19

 

https://pubmed.ncbi.nlm.nih.gov/?term=K%C4%99cik+D&cauthor_id=33179989
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In present study, statistically significant positive correlation was found between patient’s 

comfort and surgeon’s comfort which was depicted by Pearson correlation. The correlation 

was significant at 0.01 level. The surgeon was more comfortable in conducting surgery when 

the patient was feeling comfortable during surgery. 

Among 100 cases in present study, no additional anaesthetic was given in any case as 

compared to additional anaesthetic given in 0.4% cases in study conducted by Labetoulle M 

et al.
17  

In present study, patients were distributed in two groups based on whether any intraoperative 

complications were absent or present. Among 100 cases, no complication was reported in 97 

cases and 3 cases had complications during surgery. In a similar study conducted by 

Labetoulle M, most of the stages of surgery were uncomplicated.
17

 

Prevalence of complications at post-operative day one among 100 cases was recorded. There 

was no complication on slit lamp examination at postoperative day one in 99% cases, and 

there was mild corneal oedema and hyperemia in one (1%) case. Similarly, Labetoulle M et 

al reported mild ocular hyperaemia in 1% cases.
17 

 

In present study, recorded postoperative BCVA of all 100 patients after one month of cataract 

surgery. Out of 100 eyes, 67 achieved BCVA 6/6 (LogMAR=0), 27 achieved BCVA 6/9 

(LogMAR=0.176) and BCVA was 6/12 (LogMAR=0.301) in 6 eyes. Mean BCVA = 

0.065±0.095) 

A statistically significant change in BCVA was observed from preoperative period to one 

week postoperative (‘p’ value 0.01) in present study. Highly significant change in BCVA 

from preoperative period to one month after surgery (‘p’ value 0.000) was observed.  

 

CONCLUSION 

Intra cameral injection of 0.02% of tropicamide + 0.31% phenylephrine + 1% lidocaine, 

along with topical anaesthesia, is rapid, effective and safe in inducing and maintaining intra-

operative mydriasis in phacoemulsification, as demonstrated by pupillary diameter 

measurements during surgery, patient's feedback and surgeon’s feedback. 
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