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Abstract
Introduction: Cataracts have been considered as one of the major causes for reducing the vision-related
quality of life and increasing the risk of comorbidities and mortality among the general population.

Aim: This study aimed to assess the importance of grading cataracts in predicting recovery time and final
visual outcomes after cataract surgery.

Method: A retrospective consecutive case review of elective cataract surgeries performed in a tertiary care
hospital during a three-year period from 2019 to 2021 was studied. The postoperative visual status was
correlated with grading.

Results: The reports of this study implicate the fact that 16.4% of the patients had grade 1 anterior segment
cataracts. Visual acuity of perfect vision (6/6P) was obtained in 24% of patients, and 41.2% of patients had
grade 1 anterior segment cataract surgery on day 1 (p<0.005). Perfect vision at 6/6 visual acuity was obtained
in 24% of patients, and 27.5% of patients had grade 2 anterior segment cataract surgery in week 1 (p<0.05).

Conclusion: The study shows that patients with grade 1 anterior segment cataract surgery had a better visual
recovery time and visual outcome. The grading system of cataracts has further shown improvement in the
vision care of the patients, along with showing reliability and monitoring of cataract formation.

Categories: Public Health, Ophthalmology, Quality Improvement
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Introduction
Cataracts are marked as the opacity of the eye lens that transforms the vision [1]. If not managed at the
appropriate period, progressive visual loss due to cataracts can ultimately result in blindness [2]. It is most
commonly witnessed in adults and the elderly. Cataracts are listed as one of the leading causes of blindness
in the world [3]. It is accountable for 47.8% of blindness and estimates for 17.7 million blind people as per the
World Health Organization (WHO) [4]. Numerous factors may contribute to the advancement of cataracts,
thereby signifying it to be of multifactorial origin. People suffering from cataracts have a high risk of
mortality and developing other comorbidities with a decrease in vision-related quality of life as compared to
normal people [5]. A 2010 estimate states that cataract burden accounts for almost 33% (one-third) of all
individuals with visual impairment, i.e., 94 million people, and renders complete blindness in 20 million
people (51%) across the world [5]. However, visual loss due to cataracts can be restored through cataract
surgery in several cases [6]. Hence, treating cataracts is thereby a necessary step toward the prevention of
cataract-related visual impairment. Early and periodic eye checkups may provide one with to diagnosis of
the onset of cataracts [7].

The grading of cataracts is a crucial predictor of visual outcomes in patients undergoing cataract surgeries.
Cataract formation and its progress can be thus easily monitored and assessed by the specialists through
grading systems. It also renders expanded data for improvements in eye care. There is a wide analysis of data
regarding the visual outcome of the patient after the surgery [8]. This infers that cataract density/grading is
very influential in defining the visual outcome and recovery after cataract surgery [9,10]. The complexity of
cataract cases and the postoperative outcomes of cataract surgery can be thus determined using these
cataract grades. Characteristics like preoperative blindness, nystagmus/strabismus, and aphakia are
indicators of poor visual outcomes after cataract surgery. This implies that cataract grading plays a
significant role in defining the visual outcome and recovery after cataract surgery [11,12]. This may further
ease the ways for clinicians to meticulously design intraoperative strategies for enhanced quality of life
among the patients. 
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However, obstacles to getting these proper preventative eye care and surgical treatments persist in many
remote areas in developing countries. This presents a gigantic puzzle to society, especially in cases where
erratic interpretations of cataracts along with a lack of standardization were witnessed [13]. Also, the types
of grading systems and surgical settings employed might show up as a variable factor in the outcome of
visual acuity in various countries. Thus, the present study aims to analyze the visual outcomes and recovery
rates after cataract surgery depending on the grade of cataract the patients have.

Materials And Methods
Study design and setting
A retrospective analysis of medical records of a set of patients who have undergone cataract surgery at
Saveetha Medical College and Hospital, a tertiary care hospital in an urban area of Chennai, Tamil Nadu,
India, was conducted. The study was approved by the institutional ethical board of Saveetha Medical College
& Hospital (approval number: SMC/IEC/2021/06/146).

Study population and sample size
The study population included a total sample size of 104 patients from Saveetha Medical College & Hospital.
The study included retrospective data from 2019 to 2021. After taking a detailed history, visual acuity was
assessed using Snellen's chart, and a pupil dilatation test was done. Further, the lens was thoroughly
examined using a panoptic ophthalmoscope. Patients underwent cataract surgery after a thorough
examination. All the patients, both male and female, above the age of 35-83 years with a history of cataracts
who underwent phacoemulsification were included in the study with a follow-up of one month. Patients
who had traumatic cataracts were not given consent and those who had intraoperative or postoperative
complications were excluded. 

Cataracts may be graded by visual inspection and numerical values, but the current study was carried out to
generate a less sensitive four-point grading system, modified from Lens Opacities Classification System-II
(LOCS-II). Despite its limitations, this simple four-point grading scale was used to record the opalescence of
the nucleus of the lens from grades 1 to 4. The grading system followed to assess the category: Nuclei clearer
than anterior/posterior sections were graded as 1; Nuclei equal to the anterior/posterior sections were
graded as 2; Nuclei denser than anterior/posterior sections were graded as 3; and cataracts completely
opaque/brown were graded as Brunescent or grade 4. Grade 1 indicated the early detection of and minimal
clouding of the lens. All the patients were graded and examined postoperatively.

Results
The data of the present study involve reports from 2019 to 2021 and included 104 cataract surgery patients.
Only 17.3% of patients were older adults (71-80 years), whereas only 2.9% of the study population were more
than 80 years old (Table 1). The frequency distribution of preoperative grading mentioned in Table 2
indicates that 20.2% of right-sided eye nuclei were equal to anterior or posterior sections. About 3.8% of the
population had an opaque or brown cataract on the right side of the eye. Table 3 shows that 24.0% of the
patients had perfect vision at 6/6 visual acuity (6/6P) on the first postoperative day, 24.0% of the patients
had it in the first week after the operation, and 48.1% of the patients had it in the first-month follow-up.
These data show visual recovery was the same on postoperative day 1 as well as week 1. The visual recovery
gradually improved up to four weeks post surgery.
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Particulars   Frequency (%)

Age group (in years)

< 40 7 (6.7%)

41-50 12 (11.5%)

51 – 60 31 (29.8%)

61 – 70 33 (31.7%)

71 – 80 18 (17.3%)

> 80 3 (2.9%)

Year of examination

2019 30 (28.8%)

2020 22 (21.2%)

2021 52 (50%)

Year of surgery

2019 18 (17.3%)

2020 23 (22.1%)

2021 63 (60.6%)

Type of surgery

Multifocal 21 (20.2%)

Unifocal 83 (79.8%)

TABLE 1: Demographic details of the study population

 Grade 1 n(%) Grade 2 n(%) Grade 3 n(%) Grade 4 n(%)

Right eye 7 (6.7 %) 21 (20.2%) 14 (13.5%) 4 (3.8%)

Left eye 9 (8.7%) 18 (17.3 %) 20 (19.2 %) 9 (8.7%)

Right and left eye 1 (1%) 1 (1%)  

TABLE 2: Frequency distribution participants according to gades 1 to 4
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Day 1 Week 1 Month 1

Acuity Freq (%) Acuity Freq (%) Acuity Freq (%)

#4/60 1 (1%) #6/6 17 (16.3%) #6/24P 1 (1%)

#5/60 1 (1%) #6/12 8 (7.7%) #6/6 17 (16.3%)

#6/12 13 (12.5%) #6/12P 2 (1.9%) #6/6, N6 50 (48.1%)

#6/12P 7 (6.7%) #6/18 1 (1%) #6/6 C strain, N6 1 (1%)

#6/18 9 (8.7%) #6/24P 1 (1%) #6/6P 8 (7.7%)

#6/24 3 (2.9%) #6/6 12 (11.5%) #6/6P, N6 13 (12.5%)

#6/36 2 (1.9%) #6/6, N6 2 (1.9%) #6/60 1 (1%)

#6/36P 2 (1.9%) #6/6 (-2) 1 (1%) #6/60, N6 1 (1%)

#6/6 7 (6.7%) #6/6P 25 (24%) #6/9 7 (6.7%)

#6/6 , N6 1 (1%) #6/6P N6 P 1 (1%) #6/9, N6 4 (3.8%)

#6/6P 25 (24%) #6/6P N6 1 (1%) #6/6 EST N6 1 (1%)

#6/6P N6 1 (1%) #6/60 3 (2.9%) Total 104 (100%)

#6/60P 1 (1%) #6/9 22 (1%)   

#6/9 20 (19.2%) #6/9P 6 (5.8%)   

#6/9, N8 1 (1%) #6/9 EPH 6/6P 2 (1.9%)   

#6/9 N12 1 (1%) Total 104 (100%)   

#6/9P 9 (8.7%)     

Total 104 (100%)     

TABLE 3: Vision 6/6 obtained on day 1, week 1, and month 1
6/12P: perfect vision at 6/12 visual acuity; 6/36P: perfect vision at 6/36 visual acuity; 6/6P: perfect vision at 6/6 visual acuity;  6/60P: perfect vision at 6/60
visual acuity; N6, N8, and N12 indicate results of near vision

About 41.2% of the patients who had a clear nucleus during the preoperative stage had a vision of 6/6P
during postoperative day 1. None of the patients had normal visual acuity whose nuclei were brown or
opaque during preoperative assessment. The acuity of vision for near vision was poor irrespective of cataract
grades (p<.005). The result also showed that a very small (2.5%) population had poor visual acuity (4/60)
(Table 4). Interestingly, during week 1 follow-up, about 35.3% of patients who had a clear nucleus had
normal vision of 6/6P. Near vision (N6) (1%) showed poor outcome during week 1, irrespective of cataract
grades. Twenty-four percent of grade 4 patients had normal 6/6P vision (p<0.05) (Table 5).
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Acuity of
vision

Grade 1 (% within
grade)

Grade 2 (% within
grade)

Grade 3 (% within
grade)

Grade 4 (% within
grade)

Total
Pearson's chi-
square

#4/60 0 (0.0%) 1 (2.5%) 0 (0.0%) 0 (0.0%)
1
(1.0%)

p-value .004*

#5/60 0 (0.0%) 0 (0.0%) 1 (2.9%) 0 (0.0%) 1 (1.0%

#6/12 0 (0.0%) 3 (7.5%) 8 (23.5%) 2 (15.4%)
13
(12.5%)

#6/12P 1 (5.9%) 3 (7.5%) 1 (2.9%) 2 (15.4%)
7
(6.7%)

#6/18 0(0.0%) 2 (5.0%) 7 (20.6%) 0 (0.0%)
9
(8.7%)

#6/24 0 (0.0%) 0 (0.0%) 1 (2.9%) 2 (15.4%)
3
(2.9%)

#6/36 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (15.4%)
2
(1.9%)

#6/36P 0 (0.0%) 0 (0.0%) 1 (2.9%) 1 (7.7%)
2
(1.9%)

#6/6 2 (11.8%) 3 (7.5%) 1 (2.9%) 1 (7.7%)
7
(6.7%)

#6/6, N6 0 (0.0%) 1 (2.5%) 0 (0.0%) 0 (0.0%)
1
(1.0%)

# 6/6P 7 (41.2%) 12 (30%) 6 (17.6%) 0 (0.0%)
25
(24.0%)

#6/6P, N6 1 (5.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
1
(1.0%)

#6/60P 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (7.7%)
1
(1.0%)

#6/9 4 (23.5%) 8 (20.0%) 6 (17.6%) 2 (15.4%)
20
(19.2%)

#6/9, N8 0 (0.0%) 1 (2.5%) 0 (0.0%) 0 (0.0%)
1
(1.0%)

#6/9, N12 0 (0.0%) 1 (2.5%) 0 (0.0%) 0 (0.0%)
1
(1.0%)

#6/9P 2 (11.8%) 5 (12.5%) 2 (5.9%) 0 (0.0%)
9
(8.7%)

TABLE 4: Comparison between the grade of cataracts and outcomes on postoperative day 1 and
anterior segment cataract grade
* There is a significant difference (p<0.005) between the grade of anterior segment cataract and best-corrected vision on day 1.

6/12P: perfect vision at 6/12 visual acuity; 6/36P: perfect vision at 6/36 visual acuity; 6/6P: perfect vision at 6/6 visual acuity;  6/60P: perfect vision at 6/60
visual acuity; N6, N8, and N12 indicate results of near vision
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Acuity of
vision

Grade 1 (% within
grade)

Grade 2 (% within
grade)

Grade 3 (% within
grade)

Grade 4 (% within
grade)

Total
Pearson’s chi-
square

#6/6 4 (23.5%) 8 (20.0%) 4 (11.8%) 1 (7.7%)
17
(16.3%)

0.022**

#6/12 0 (0.0%) 1 (2.5%) 7 (20.6%) 0 (0.0%) 8 (7.7%)

#6/12P 0 (0.0%) 1 (2.5%) 0 (0.0%) 1 (7.7%) 2 (1.9%)

#6/18 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (7.7%) 1 (1.0%)

#6/24P 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (7.7%) 1 (1.0%)

#6/6 3 (17.6%) 8 (20.0%) 1 (2.9%) 0 (0.0%)
12
(11.5%)

#6/6, N6 1 (5.9%) 1 (2.5%) 0 (0.0%) 0 (0.0%) 2 (1.9%)

#6/6 ( -2 ) 0 (0.0%) 0 (0.0%) 1 (2.9%) 0 (0.0%) 1 (1.0%)

#6/6P 6 (35.3%) 11 (27.5%) 7(20.6%) 1 (7.7%)
25
(24.0%)

#6/6P, N6 P 0 (0.0%) 1 (2.5%) 0 (0.0%) 0 (0.0%) 1 (1.0%)

#6/6P, N6 0 (0.0%) 1 (2.5%) 0 (0.0%) 0 (0.0%) 1 (1.0%)

#6/60 0 (0.0%) 1 (2.5%) 1 (2.9%) 1 (7.7%) 3 (2.9%)

#6/9 1 (5.9%) 6 (15.0%) 9 (26.5%) 6 (46.2%)
22
(21.2%)

#6/9P 2 (11.8%) 1 (2.5%) 3 (8.8%) 0 (0.0%) 6 (5.8%)

#6/9 EPH
6/6P

 0 (0.0%) 0 (0.0%) 1 (2.9%) 1 (7.7%) 2 (1.9%)

Total 17 (100.0%) 40 (100.0%) 34 (100.0%) 13 (100.0%)
104
(100.0%)

TABLE 5: Comparison between the grade of cataracts and outcomes after one week and anterior
segment cataract grade
**There was a statistically significant difference in the vision of patients with different grades of cataracts since the p<0.05.

6/12P: perfect vision at 6/12 visual acuity; 6/36P: perfect vision at 6/36 visual acuity; 6/6P: perfect vision at 6/6 visual acuity;  6/60P: perfect vision at 6/60
visual acuity; N6, N8, and N12 indicate results of near vision

Discussion
The prediction of final visual outcomes after cataract surgery has been known to be a challenging approach
among patients. The patients who are mainly suffering from the concomitant retinal disease are prone to risk
with the unsuccessful outcome, and there is a need for implicating accurate prediction of visual acuity
within the population. Hence, different procedures have been integrated for assessing the final visual
outcomes after cataract surgery along with the prediction of recovery time among the patients undergoing
cataract surgery [14, 15]. The use of the Mentor Guyton-Minkowski potential acuity meter (PAM) and
machine-based potential vision tests are not available to the ophthalmologists, mainly in developing
countries [16]. Another tool, Lens Opacities Classification System III (LOCS III), a grading system, is
currently used both clinically and for research purposes [17, 18]. Due to their complexity and postoperative
outcome, there was a need for a newer and simpler tool. Hence, the present study has aimed for evaluating
the visual outcome and recovery after cataract surgery depending on the grade of the cataract (grade 1 to
grade 4). 

However, there was a high statistical significance on visual recovery on day 1 with grade 1 anterior segment
cataract surgery. The possible reason could be due to less energy expenditure during phacoemulsification
and less inflammation after surgery [19]. Cataract patients who live in urban areas had faster recovery due to
the availability of eye care [20]. However, elderly people aged more than 60 had complete recovery after four
to 16 weeks of surgery [21]. Both phaco and extra capsular cataract extraction (ECCE) with an intraocular
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lens (IOL) in very elderly patients were found to be safe if the systemic conditions were stable, and the
literature also emphasizes that advanced age was not a contraindication for surgery [22]. Most of the patients
who underwent immediate sequential bilateral cataract surgery (ISBCS) demonstrated meaningful
improvement in uncorrected distance visual acuity (UDVA) compared with preoperative corrected distance
visual acuity (CDVA) as early as postoperative day 1. [23] Another study from London, UK, on small incision
surgery with phacoemulsification showed significantly fewer complaints and higher visual recovery. [24]

Modern cataract surgery is safe in more than 95% of patients. However, knowledge of the postoperative
complaints associated with ophthalmic surgery is necessary because these complaints may delay recovery
and may significantly influence quality of life after the procedure. Pain after ophthalmic surgery is often
considered to be a sign of a possible complication [25]. The most important preoperative step is to assess
high-risk individuals and counsel them appropriately. For such patients, various steps on postoperative
management can be taken in addition to routine phaco surgery to optimize their visual outcome and
improve quality of life.

Limitations
Only the nucleus of the lens was included in the grading system, while other important factors like
subcapsular opacities, interpupillary space, and posterior capsular area were not taken into consideration.
Photographic references of the nucleus of the lens were not included as the study focused only on the lens
opalescence of the nucleus. It has been acknowledged that the anticipated outcomes of cataracts and
cataract surgery may serve to deviate based upon the geographic location, study population, and center
facilities. The study was designed and carried out at a tertiary care hospital in an urban area in Chennai,
India. It is a single-center study, which might add to the limitations of the available data. Being a
retrospective study, it was difficult to find the impact of the COVID-19 pandemic and diabetes in the study
population.

Conclusions
In conclusion, this study found an improvement in the subjective quality of vision after cataract surgery in
patients undergoing cataract surgery. This also proves that patients with grade 1 anterior segment cataract
surgery had a better visual recovery time and visual outcome compared to grades 2, 3, and 4. Hence, the
above data have justified the cataract grading, which is an important predictor of visual outcomes among
patients undergoing cataract surgery. The grading system of cataracts has further shown improvement in
the vision care of the patients, along with showing reliability and monitoring of cataract formation.
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