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Background: Phacoemulsification is the accepted first-line treatment for cataracts. This study aims
to explore the changes in visual function and quality of life in patients with senile cataracts following
phacoemulsification, and its risk factors.

Methods: The clinical data of 104 patients (202 eyes in total) with senile cataract who underwent
phacoemulsification in our hospital from August 2017 to August 2019 were retrospectively analyzed, and
finally 102 cases (198 eyes) were enrolled according to the inclusion and exclusion criteria. These eyes
were divided into the low vision group (n=75) and non-low vision group (n=123) The changes in pre- and
post-operative visual function and quality of life of patients were compared. Logistic regression was used
to analyze the risk factors of visual function of patients with senile cataract after phacoemulsification. The
correlation between visual function and quality of life was examined.

Results: The postoperative subjective vision, peripheral visual field, visual adaptation, and stereo vision
scores, as well as the total score were higher at both 3 days and 3 months compared to the preoperative scores
(P<0.05). Also, the postoperative self-care ability, mobility, psychological states, and social ability scores, as
well as the total scores were higher at both 3 days and 3 months than the preoperative scores (P<0.05). Age
(=80), preoperative corrected visual acuity (<0.1), a history of glaucoma, postoperative corneal edema, fundus
lesions, and a longer phacoemulsification time were independent risk factors affecting the visual function of
patients with senile cataract following phacoemulsification (P<0.05). The visual function indexes of patients
were positively correlated with the quality of life (P<0.05).

Conclusions: Phacoemulsification can improve the short-term visual function of patients with senile
cataract and improve their quality of life. Advanced age, preoperative corrected visual acuity (<0.1), a
history of glaucoma, postoperative corneal edema, fundus lesions, and a longer phacoemulsification
time are independent risk factors that affect the visual function of patients with senile cataract after
phacoemulsification. For patients with the aforementioned high-risk factors, enhanced clinical intervention

and evaluation is required to reduce the risk of poor postoperative vision.
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Introduction

Cataract is a degenerative change in lens metabolism and
is typically characterized by a clouding of the lens. It has
various underlying causes and is often related to a reduction
in optical quality caused by attenuation in lens clarity and
change in lens color (1). Cataracts are more prevalent
in middle-aged and elderly people (>40 years old), and
the incidence increases with age. Symptoms of cataracts
typically include lens opacity, painless vision loss, blurred
vision, and other visual impairments that usually affect both
eyes. These symptoms have a significant impact on the
quality of life of patients to varying degrees (2).

However, given that there are no pharmacological
treatments available to prevent, delay, or cure cataracts,
surgical intervention has become the first-line therapeutic
option for this disease. The ultimate goal of treatment is
to improve the visual function and survival of patients.
The clinical subjective visual function and quality of life
scale (QQL) are used as important indicators to evaluate
the efficacy of surgery. Presently, phacoemulsification
coupled with intraocular lens implantation is the
prevailing surgical method for the treatment of cataracts.
However, despite its advantages, including the minor
incision and the rapid postoperative recovery of vision
and vision-related functional activities, there remain some
cases of poor postoperative visual function following
phacoemulsification (3). In this study, we investigated
the changes in visual function and quality of life after
phacoemulsification in patients with senile cataracts to
provide new ideas for clinical treatment. We present the
following article in accordance with the MDAR reporting
checklist (available at http://dx.doi.org/10.21037/apm-20-
1709).

Methods
General clinical information

Clinical data of 104 senile cataract patients (202 eyes in
total) who underwent phacoemulsification in our hospital
from August 2017 to August 2019 were retrospectively
analyzed. With the inclusion criteria of: (I) patients aged
>60 years old; (II) patients diagnosed with cataract; (I1I)
patients who had undergone phacoemulsification of
cataract combined with intraoperative implantation of blue
light-filter intraocular lenses (IOLs); (IV) patients that
consciously accepted the quality of life survey; (V) patients’
clinical data was complete and true. Exclusion criteria: (I)
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patients with corneal, fundus, or other diseases that affect
vision (i.e., other than cataracts); (II) patients with mental
diseases. Finally, 102 cases (198 eyes) were enrolled as study
objects according to the inclusion and exclusion criteria.

Of these, 55 were male (111 eyes) and 47 were female
(87 eyes). The ages of included patients ranged between
60 to 85 years with an average age of (71.31£5.65) years.
According to the nuclear hardness grading system for
cataract lenses, there were 49 eyes of grade II, 55 eyes
of grade III, 57 eyes of grade IV, and 37 eyes of grade V.
Those that met the criteria of low vision after surgery
were regarded as the low vision group (n=75), while those
that did not were regarded as the non-low vision group
(n=123). Since there were no significant differences in the
general information (such as age and physical condition)
between the groups (P>0.05), they were comparable for
other clinic data.

This study was approved by Affiliated Hospital of
North Sichuan Medical College (No. 2020ER037-1).
All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). Individual consent for this
retrospective analysis was waived.

Research methods

Clinical data of all patients were collected, including age,
gender, preoperative corrected vision, history of glaucoma,
lens nucleus hardness classification, vitreous turbidity,
fundus lesions, postoperative corneal edema, postoperative
corneal elastic layer folds, and phacoemulsification duration.
Changes in visual function and quality of life were compared
before and after treatment. A logistic regression model was
used to analyze the risk factors that affect visual function
of senile cataract patients following phacoemulsification, as
well as the correlation between visual function and quality
of life.

Surgical methods

All patients underwent phacoemulsification combined
with intraoperative blue light filtering intraocular lens
implantation, and all procedures were performed by the
same surgeon using the same Phaco machine (Infiniti
from Alcon, China). Briefly, the surface of the eye was
initially anesthetized. A 6 mm reverse eyebrow scleral
tunnel incision was then made 2 mm behind the limbus,
which was separated with water. The nucleus of the lens
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was fragmented by one-handed i situ phacoemulsification
to adsorb the residual cortex. The viscoelastic agent was
injected into the anterior chamber and the capsular bag, and
was then removed by injecting the intraocular lens into the
capsular bag with an injector. The ultrasound capacity was
set to 55%, the suction pressure was set to 350 mmHg, and
the ultrasound time was set to 8-60 s.

Observation indicators

Low vision criteria (4) were defined according to the low
vision diagnostic standards and classification methods in
China: 0.1> best corrected visual acuity >0.05 was considered
the first-degree of low vision and 0.3> best corrected visual
acuity >0.1 was considered the second-degree of low vision.
A low vision diagnosis was based on the postoperative visual
acuity of 0.3> best corrected visual acuity >0.05.

Visual function and QQL questionnaires developed by
the US National Eye Institute for the clinical verification
of cataract surgery in Aravind Eye Hospital in India were
performed preoperatively, and at 3 days and 3 months
postoperatively (5,6). The questionnaire consisted of two
parts. The first part was the visual function questionnaire
comprising four types of indicators (subjective vision,
peripheral vision, visual adaptation, and stereo vision). The
quality of life questionnaire in the second part involved
four types of vision-related indicators (self-care ability,
mobility, social ability, and psychological status). According
to the subjective feelings of the patients, answers to the
questionnaire were divided into four levels ranging from
no obvious difficulty to severe difficulty for each of the
aforementioned indicators, and were scored between one
and four points. After linear conversion, the scores of each
item in each category of indicators were added to obtain the
average score.

One investigator who had been previously trained
conducted the questionnaire survey. When the investigator’s
survey-retest reliability reached 0.7, the survey was initiated.
The questionnaire was conducted in the physician’s office
and the investigator surveyed all patients. The participants’
cultural cognition was taken into account to ensure that
they had enough time to consider and answer the questions.
A total of 102 questionnaires were distributed, and we
achieved a recovery rate of 100%.

Statistical analysis

Data were analyzed using the SPSS 20.0 statistical software
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(IBM, USA). The measurement data were expressed as
mean = SD, and analyzed using the F/t test. The count data
were expressed as a percentage (%), and analyzed using the
Chi-square (') test. A logistic regression model was used
to analyze the risk factors affecting visual function of senile
cataract patients following phacoemulsification. Results
with a=0.05 were considered statistically significant.

Results
Comparison of pre- and post-operative visual function

The postoperative subjective vision, peripheral vision, visual
adaptation, and stereo vision scores, as well as the total score
of these items, at 3 days and 3 months were significantly
higher than the preoperative scores (P<0.05). However,
there was no statistical difference between the postoperative
scores at 3 days and 3 months (P>0.05, Table 1).

Comparison of pre- and post-operative quality of life

The postoperative self-care ability, activity ability,
psychological states, and social ability scores, as well as
the total score of these items, at 3 days and 3 months
were significantly higher than the preoperative scores
(P<0.05). However, there was no statistical difference
between the postoperative scores at 3 days and 3 months
(P>0.05, Tuble 2).

Single-factor analysis of visual function of senile patients
with cataract following phacoemulsification

There were no significant differences in the ages of the
two groups (P>0.05). The number of patients with low
postoperative vision who were aged >80 years, and who
had preoperative corrected visual acuity <0.1, a history
of glaucoma, lens nucleus hardness grades of IV and V,
moderate to severe vitreous turbidity, fundus disease,
postoperative corneal edema, and postoperative corneal
elastic fold was significantly greater than those with low
postoperative vision who were <80 years old, and who had
preoperative corrected visual acuity of 0.1 to 0.3 and >0.3,
no history of glaucoma, lens nucleus hardness grades of
II and III, mild vitreous turbidity, no fundus lesions, no
postoperative corneal edema, and no postoperative corneal
elastic fold (P<0.05). Also, the phacoemulsification duration
of the low vision group was shorter than that of the non-
low vision group (P<0.05, Table 3).
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Table 1 Comparison of pre- and post-operative visual function scores (mean + standard deviation)

Time n Subject perception  Peripheral visual field  Visual adaptation Stereo vision Total scores
Pre-operation 198 37.62+12.59 39.63+17.58 33.79+17.85 39.84+14.33 41.59+15.79
3 d after surgery 198 70.51+14.61* 89.61+11.39* 79.86+15.91* 87.85+11.91* 89.53+10.31
3 months after surgery 198 71.98+15.35* 90.89+11.51* 81.53+15.66* 89.17+11.83* 90.57+10.69
F 390.77 888.54 533.71 963.32 989.87

P <0.001 <0.001 <0.001 <0.001 <0.001
Compared with pre-surgery, *P<0.05.

Table 2 Comparison of pre- and post-operative quality of life scores (mean = standard deviation)

Time n Self-care ability Mobility Psychological states Sociability Total scores
Preoperative 102 40.31+15.33 43.51+12.69 40.91+16.53 37.51+14.52 46.93+15.73

3 days postoperative 102 85.91+11.71* 87.61+£13.21* 89.59+10.37* 83.59+11.36* 88.71+10.65

3 months postoperative 102 86.39+11.52* 88.15+£13.11* 90.51+10.51* 84.55+11.31* 90.11+9.36

F 424.59 394.01 501.53 472.83 410.77

P <0.001 <0.001 <0.001 <0.001 <0.001

Compared with pre-surgery, *P<0.05.

Multi-factor analysis of the effects of phacoemulsification
on visual function in senile cataract patients

According to the analysis of the unconditional multivariate
logistic regression model, age (>80 years), preoperative
corrected visual acuity (<0.1), a history of glaucoma,
postoperative corneal edema, fundus disease, and a longer
phacoemulsification time were all risk factors affecting the
postoperative visual function of senile cataract patients

(P<0.05, Tuble 4).

Analysis of the correlation between visual function
and quality of life in senile cataract patients after
phacoemulsification

Results indicated that the visual function indexes, including
subjective vision, peripheral visual field, visual adaptation,
and stereo vision, of senile cataract patients following
phacoemulsification were positively correlated with quality

of life (P<0.05, Table 5).

Discussion

Changes in visual function and quality of life after
phacoemulsification in senile cataract patients

Essentially, phacoemulsification involves an emulsifying
needle with ultrasonic shock function entering the eye
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through a small incision, breaking the cataract, and exhaling
it under high-frequency concussion. With the development
of phacoemulsification technology, the improvement of
surgical techniques, and the standardization of postoperative
treatment, phacoemulsification has become the first-
line treatment option for cataracts (7). Related research
has found that phacoemulsification combined with IOL
implantation could significantly improve intraocular
pressure, macular fovea thickness, visual acuity, and visual
quality in senile cataract patients (8). Our results indicate
that the visual function and quality of life questionnaire
scores of patients at any postoperative stage were higher
than the preoperative scores (P>0.05), which confirms
the effectiveness of phacoemulsification in improving the
visual function and quality of life in senile cataract patients.
However, there was no significant difference in VF and QQL
scores on postoperative 3d and 3 months after the surgery
(P>0.05), indicating that the quality of life of the patients on
postoperative 3d was rapidly improved as the visual function,
self-care ability, daily activities, social ability, psychological
status and quality of life were rapidly improved, and remained
unchanged within 3 months after the surgery.

Risk factors affecting visual function of senile cataract
patients following phacoemulsification

Previous studies have reported that during phacoemulsification,
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Table 3 Single-factor analysis of the effects of phacoemulsification on the visual function of senile cataract patients

Factors Cases (n=198) Low vision group (n=75) Non-low vision group (n=123) $ P
Gender (n) 0.365 0.546
Male 111 40 71
Female 87 35 52
Age (year) 20.874 <0.001
<80 80 15 65
>80 118 60 58
Preoperative vision correction 93.472 <0.001
>0.3 81 5 76
0.1-0.3 75 30 45
<0.1 42 40 2
History of glaucoma (n) 91.530 <0.001
Yes 96 69 27
No 102 6 96
Lens nuclear hardness (n) 82.066 <0.001
Grade Il 49 2 47
Grade lll 55 7 48
Grade IV 57 37 20
Grade V 37 29 8
Degree of vitreous turbidity (n) 83.133 <0.001
Mild 62 5 57
Moderate 77 20 57
Severe 59 50 9
Postoperative corneal edema (n) 72.005 <0.001
Yes 41 39 2
No 157 36 121
Fundus lesions (n) 114.913 <0.001
Yes 67 60 7
No 131 15 116
Postoperative corneal posterior 58.032 <0.001

elastic fold (n)

Yes 49 41 8
No 149 34 115
Phacoemulsification time (s) - 54.39+4.69 35.31+5.91 23.760 <0.001
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Factors Regression coefficient SEM Wald »? P OR (95% Cl)
Age=80 years (Control group: <80 years) 0.795 0.135 4.311 <0.001 2.21 (1.70-2.88)
Preoperative vision correction <0.1 (Control group: 0.763 0.143 4.569 <0.001 2.14 (1.62-2.84)
0.1-0.3 or >0.3)

With a history of glaucoma (Control group: No) 0.851 0.179 4.813 <0.001 2.34 (1.65-3.33)
The lens nucleus hardness of grade IV and V (Control 0.539 0.513 4.684 0.712 1.71 (0.63-4.69)
group: grade Il and Ill)

Moderate to severe vitreous turbidity (Control group: 0.893 0.791 4.981 0.911 2.44 (0.52-11.51)
Mild)

Postoperative corneal edema (Control group: No) 0.845 0.169 4.834 <0.001 2.33 (1.67-3.24)
Fundus lesions (Control group: No) 0.877 0.117 4.791 <0.001 2.40 (1.91-3.02)
Postoperative corneal posterior elastic fold (Control 0.897 0.793 4.593 0.932 2.45 (0.52-11.60)
group: No)

Longer phacoemulsification time (Control group: short) 0.856 0.134 4.343 <0.001 2.35(0.78-2.49)

SEM, standard error of mean.

Table 5 Analysis of the correlation between visual function
and quality of life in senile cataract patients following

phacoemulsification
QQL score
Independent variable
r P

Subjective vision 0.751 0.013
Peripheral visual field 0.791 0.017
Visual adaptation 0.821 0.029
Stereo vision 0.746 0.009

QQL, quality of life scale.

doctors are required to extract extracapsular cataracts, which
can easily damage the corneal endothelial cells, causing
increased corneal astigmatism and changing the density
and central corneal thickness of corneal cells. Therefore,
the postoperative loss of vision is the most severe potential
complication for all patients following phacoemulsification (9).
"To solve this problem, it is prudent to understand the risk
factors that affect the occurrence of poor vision following
phacoemulsification. So, in this study, we analyzed the
risk factors for low postoperative vision and offered some
preventive measures.

Preoperative factors

Fundus diseases primarily comprise macular thinning and
vitreous turbidity, which can affect vision after cataract
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surgery by causing retinal vascular lesions in the macular
area (10). In total, 67 eyes included in this study had
fundus lesions. Analysis of the unconditional multivariate
logistic regression model showed that fundus lesions were
risk factors affecting the visual function of senile cataract
patients following phacoemulsification (P<0.05). Therefore,
maximum mydriasis should be ensured in the preoperative
stage, and the fundus should be examined in detail to
evaluate the prognosis of the patient (11).

Cataract patients with glaucoma can experience
abnormally increased intraocular pressure, severe damage
to corneal endothelial cells, aggravation of postoperative
corneal edema, and poor vision after surgery (12).
Therefore, the intraocular pressure of cataract patients with
preexisting glaucoma needs to be actively control (with anti-
glaucoma surgery if necessary) to reduce early postoperative
visual damage.

Postoperative complications

The results of the unconditional multivariate logistic
regression model analysis showed that postoperative corneal
edema and a longer phacoemulsification time were risk
factors that affect the visual function of senile cataract
patients following phacoemulsification (P<0.05). The
incidence of corneal edema is closely related to multiple
factors during surgery including: (I) mechanical stimulation,
(II) excessive ultrasound power in close proximity to the
corneal endothelium, and prolonged surgery duration;
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and (III) foreign bodies such as cotton fiber, viscoelastic
agents, lens cortex, and capsule fragments may adhere to
the corneal endothelium and affect the metabolism of the
corneal cortex (13). Thus, in order to avoid complications
such as corneal edema, it is necessary to ensure proficiency
of the surgeon and shorten surgery duration to reduce
damage to endothelial cells.

Lens core hardness

Generally, the greater the hardness of the lens nucleus,
the stronger the ultrasonic energy and the longer the
surgery time required for phacoemulsification in the
treatment of cataracts. Ultrasonic concussion, energy
burns, and mechanical damage can cause changes to the
intraocular microenvironment, result in disturbance of the
retina and corneal endothelium. Moreover, they can also
lead to an increased incidence of complications such as
postoperative infection, corneal edema, and macular edema,
which ultimately result in poor postoperative vision (14).
Multivariate regression analysis found that the hardness of
lens nucleus above grade IV is an independent risk factor
for low vision after surgery, and thus, the hardness of lens
nuclear should be considered as an important factor before

surgery.

Age

The results of this study showed that age (=80 years) is
an independent risk factor for low vision after surgery.
This was unsurprising, considering that the ocular tissue
is significantly degenerated in elderly patients due to
the physiological decrease in the number of corneal
endothelial cells. Furthermore, elderly patients typically
suffer from systemic and fundus diseases, as well as poor
surgical tolerance, poor postoperative healing ability,
more complications, and slower recovery of vision (15).
Therefore, strengthening the health education and
understanding of cataracts among elderly people is
necessary. At the same time, preoperative preparation and
evaluation are also required.

Also, we analyzed the correlation between visual function
and the quality of life in senile cataract patients following
phacoemulsification. We found that various indicators of
visual function were positively correlated with quality of
life (P<0.05), suggesting that poor visual function has an
effect on the psychological and social activities of cataract
patients.

In summary, phacoemulsification can improve the short-
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term visual function and quality of life of senile cataract
patients. Advanced age, preoperative corrected vision
(<0.1), a history of glaucoma, postoperative corneal edema,
fundus lesions, and a longer phacoemulsification time are
risk factors impacting the visual function in senile cataract
patients following phacoemulsification. For patients with
these high-risk factors, clinical intervention and evaluation
are needed to reduce the risk of low vision following
phacoemulsification. With the extension of the time after
surgery, the improved quality of life and the visual function
of the operative eye can be affected by many factors and
then might decline again. Therefore, the follow up of
this study only observed 3 months after surgery, and the
maintenance or change trend of the visual function and the
quality of life for a longer period after surgery remains to be
further studied.
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