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Risk factors for pupil changes in patients
with diabetic retinopathy and cataract after
phacoemulsification with intraocular lens
implantation
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Abstract

Background This study aims to identify the risk factors associated with pupillary changes in patients with diabetic
retinopathy (DR) and cataract undergoing phacoemulsification with intraocular lens implantation (PHACO +10L).

Methods This retrospective observational study included patients with DR and cataract who underwent
phacoemulsification and intraocular lens implantation between February 2021 and August 2023. Patients were
categorized into two groups based on the presence or absence of pupillary changes following surgery.

Results A total of 162 patients were analyzed, with pupillary changes occurring in 33 cases (20.37%). Multivariate
logistic regression analysis revealed that a longer duration of diabetes (OR=2.73; 95% Cl: 1.02-7.27, P=0.045), higher
lens nucleus grade (OR=3.95; 95% Cl: 1.58-9.89, P=0.003), greater severity of DR (OR=3.60; 95% Cl: 1.40-9.28,
P=0.008), and intraoperative posterior lens capsule rupture (OR=6.41; 95% Cl: 1.75-23.47, P=0.005) were significant
risk factors for postoperative pupillary changes in DR patients undergoing PHACO +I0L.

Conclusion Phacoemulsification with intraocular lens implantation is an effective treatment for patients with DR
and cataract. However, factors such as the duration of diabetes, severity of DR, and intraoperative complications
are associated with an increased risk of pupillary changes. Therefore, rigorous blood glucose control, adherence to
standardized surgical protocols, and preventive care are recommended to optimize patient outcomes.

Trial registration Not applicable.

Clinical trial number Not applicable.
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Introduction

Diabetic retinopathy (DR) is a prevalent microvascular
complication of diabetes mellitus, posing substantial risks
to both vision and quality of life. It is strongly associated
with disease duration, metabolic control, and genetic fac-
tors [1-3]. According to recent survey data, DR affects
approximately 24-27% of patients with type 1 diabetes
and 9-16% of those with type 2 diabetes globally, with
2-16% of type 2 diabetes patients presenting with DR
symptoms at initial diagnosis [4]. Besides DR, diabetes
is linked to other ocular complications, including optic
neuropathy, secondary glaucoma, and cataracts, with the
latter frequently co-occurring with DR [5, 6]. Cataracts
are responsible for one-sixth of visual impairment cases
and one-third of blindness cases, making them a primary
contributor to progressive vision loss. Cataract surgery
is an important means to improve the vision of patients,
especially for patients who also have DR, surgery can
not only restore vision, but also provide an opportunity
for follow-up retinal treatment. In patients with DR, the
presence of cataracts complicates management, as cata-
racts can hinder fundus visualization and reduce the
effectiveness of DR treatment.

Phacoemulsification with intraocular lens implanta-
tion (PHACO +1OL) is currently the standard approach
for treating cataracts in patients with DR [7]. However,
patients with DR may face a number of postoperative
complications after PHACO +IOL, in which pupil change
is an important clinical problem. Pupil changes can lead
to less than ideal vision recovery after surgery, increase
patient distress, and may affect subsequent eye care.
Clinical observations have shown that some patients with
DR and cataracts experience challenges with pupil dila-
tion and postoperative pupil abnormalities, limiting fun-
dus visibility and complicating postoperative monitoring
and diagnosis. These issues can adversely impact patient
prognosis [8].

The pupillary response is a critical determinant of cata-
ract surgery outcomes and patient safety [9]. In diabetic
patients, alterations in pupillary function are frequently
associated with autonomic neuropathy, which corre-
lates with prolonged diabetes duration and poor glyce-
mic control. Research indicates that diabetic patients
often exhibit limited mydriasis, which can increase the
technical challenges of cataract surgery and elevate the
risk of complications, such as posterior capsule rupture
and vitreous loss. Additionally, postoperative pupillary
changes can impact inflammation, intraocular pressure,
and accessibility to the posterior segment, thereby influ-
encing the progression of DR. Although studies have
explored the relationship between diabetes and cataract,
there are still relatively few studies on specific risk factors
for pupil changes in patients with DR and cataract after
cataract surgery. Therefore, in-depth research in this area
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not only helps to improve the understanding of postoper-
ative complications in this population, but also provides
important guidance for clinicians to optimize surgical
strategies and postoperative management to reduce the
incidence of pupil changes. This study aims to retrospec-
tively analyze the risk factors for pupillary changes in DR
patients undergoing PHACO +IOL. The findings aim to
inform evidence-based strategies for effective pupil man-
agement and preventive measures in clinical practice.

Materials and methods

Study design and population

A retrospective analysis was conducted on the clinical
data of 162 patients with DR and cataracts who under-
went PHACO +1IOL at our hospital between February
2021 and August 2023. Inclusion criteria: (1) Patients
diagnosed with DR with cataracts based on slit lamp
microscopy, optical coherence tomography (OCT), and
other examinations [10]; (2) Patients who meet the indi-
cations for combined surgery and have no contraindica-
tions; (3 Age > 18 years; (4) Patients with complete clinical
data who underwent surgery in our hospital; (5) Patients
with a dilated pupil diameter >6 mm before surgery; (6)
Patients with a preoperative blood glucose level<8.0
mmol/L; (7) Patients who are conscious, able to com-
municate, and cooperate with treatment; (8) Patients and
their families who understand the research content and
agree to provide data and sign an informed consent form.
Exclusion criteria: (1) Patients with glaucoma, uveitis, or
ocular trauma that can cause pupil dilation; (2) Patients
with refractive errors; (3) Patients with coagulation dis-
orders or immune system diseases; (4) Patients with a
history of ocular drug treatment; (5) Patients with iri-
doplegia or other conditions that can affect the pupil; (6)
Patients with severe organ dysfunction. This study was
approved by the Ethics Committee of Deyang People’s
Hospital. The procedures were conducted in accordance
with the ethical standards set forth by the Committee on
Human Experimentation and the Helsinki Declaration of
1964, as revised in 2013. All patients in this study volun-
tarily joined this study with informed consents.

Preoperative treatment for proliferative diabetic
retinopathy (PDR)

As this study is retrospective in nature, we reviewed the
medical records of patients diagnosed with proliferative
diabetic retinopathy (PDR) who underwent cataract sur-
gery. In the preoperative management of PDR, patients
received either laser photocoagulation or intravitreal
anti-angiogenic therapy, based on the clinical judgment
of the treating ophthalmologist and the severity of the
retinopathy. Laser photocoagulation, typically performed
with [specific laser system used, e.g., Carl Zeiss Visulas
532], was employed for patients with stable or localized
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neovascularization. For patients with more active disease,
intravitreal anti-angiogenic therapy (e.g., bevacizumab or
ranibizumab) was administered to reduce retinal edema
and inhibit neovascularization. The timing of these treat-
ments varied, with some patients receiving the ther-
apy several weeks to months prior to cataract surgery,
depending on the clinical situation.

Surgical methods

All patients underwent identical surgical protocols per-
formed by the same surgical team. Routine disinfection
work was performed before surgery, and the patient was
placed in a supine position. The surgical site was washed
with 0.9% sodium chloride injection (manufacturer:
Dongguan Puji Pharmaceuticals Co., Ltd.,; batch num-
ber: National Medical Products Administration approval
number H20064587; specification: 500 ml) 15 min before
surgery. Local infiltrative anesthesia was performed using
0.5% lidocaine (manufacturer: Huahai Shuanghe Phar-
maceutical Co., Ltd.; batch number: National Medical
Products Administration approval number H11020943;
specification: 5 g). Routine eyelid preparation was car-
ried out. A 3 mm clear corneal incision was made at the
11:00 position above the left eye or the temporal supe-
rior position above the right eye. Viscoelastic agent was
injected into the anterior chamber, and a 5.5 mm contin-
uous circular capsulotomy was performed. The anterior
capsule was hydrodissected to separate the lens nucleus.
The phacoemulsification device (Shanghai Huanxi Medi-
cal Instrument Co., Ltd.; model: Alcon Centurion) set
to twist motion ultrasound mode, with an amplitude of
100%, a flow rate of 35 mL/min, and an irrigation nega-
tive pressure of 400 mmHg. The lens nucleus was emulsi-
fied in segments and the cortex was aspirated. A foldable
intraocular lens was implanted in the capsular bag, and
viscoelastic agent was injected. The corneal incision was
tightly closed, and tobramycin and dexamethasone oint-
ment (manufacturer: ALCON CUSI, S.A.; batch num-
ber: National Medical Products Administration approval
number HJ20181126; specification: 3.5 g [tobramycin
10.5 mg, dexamethasone 3.5 mg]) was applied inside the
conjunctival sac. The eye was covered with gauze to com-
plete the surgery.

Data collection

Baseline information was retrospectively collected from
diabetic retinopathy (DR) patients with cataracts, includ-
ing age, sex, BMI, duration of diabetes, HbAlc levels
(%), preoperative intraocular pressure (mmHg), smoking
and alcohol history, lens nuclear grade, DR severity, and
incidence of intraoperative posterior capsule rupture.
Postoperative records of pupil diameter one week after
mydriasis were reviewed. Postoperative complications
(hyphema, cystoid macular edema, and fibrinous uveitis)
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were retrospectively identified through standardized
chart review based on clinical documentation and diag-
nostic coding (ICD-10-CM).

Before surgery, a comprehensive ocular examination
was performed on all patients to assess the initial con-
dition of the eye. This included evaluating the anterior
chamber angle, the presence of newly formed blood
vessels at the pupillary margin, and other relevant ana-
tomical features. Gonioscopy was conducted using a
[specific gonioscopy lens model, e.g., Goldmann three-
mirror gonioscopy lens], to assess the angle of the ante-
rior chamber. Additionally, any neovascularization at the
pupillary margin or iris was recorded during slit-lamp
examination and confirmed through anterior segment
imaging. The presence of neovascularization and the
angle configuration were taken into consideration when
determining the surgical approach. Patients were catego-
rized into two groups based on postoperative pupillary
response: the pupil-change group (33 cases, 33 eyes) and
the no-pupil-change group (129 cases, 129 eyes). Data on
visual acuity recovery were also collected retrospectively.

Pupillary changes were defined as postoperative altera-
tions that met at least one of the following criteria [11,
12]: (1) Static diameter deviation>1.0 mm compared to
preoperative measurements under standardized illumi-
nation (500 1x, measured using Pentacam HR Scheimp-
flug imaging); (2) Light reflex impairment with <20%
constriction amplitude upon 1000-lux light stimula-
tion (quantified by NeurOptics PLR-3000 pupillom-
eter); (3) Morphological irregularity confirmed via
anterior segment OCT (Heidelberg Spectralis) showing
iris adhesion>30° or stromal discontinuity>50 um. All
measurements were performed by two masked techni-
cians, excluding pharmacologically dilated pupils to pre-
serve physiological responsiveness (Figure S1-54).

Statistical analysis

Statistical analysis was performed using SPSS version
19.0 software (IBM Corp., Armonk, New York, USA).
Categorical variables are expressed as numbers and per-
centages, and the chi-squared (x?) test was used for com-
parison between groups. Multivariate logistic regression
was used to identify factors independently associated
with pupil change. Variables that were statistically sig-
nificant in the univariate analyses were included in the
multivariate logistic regression models to explore the risk
factors for pupil changes in patients with DR and cata-
racts after PHACO +IOL. Two-sided P<0.05 was consid-
ered as statistical significance.

Results

Baseline information

This study included a total of 162 patients (162 eyes) with
DR and cataracts who underwent PHACO +IOL. Among
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3 Pupillary changes
3 No pupillary changes

20.37%

79.63%

Total cases = 162

Fig. 1 Incidence of pupillary changes. The purple area indicates the oc-
currence of pupillary changes and the blue area indicates the percentage
of patients without pupillary changes

Table 1 Baseline information of 162 patients with DR and
cataract

Chharacteristics No pupillary Pupillary P
change group change group value
(n=129) (n=33)

Gender
Male 78 (60.47%) 19 (57.58%) 0.918
Female 51(39.53%) 4 (42.42%)

Age (years)
>60 89 (68.99%) 18 (54.55%) 0.174
<60 40 (31.01%) 5 (45.45%)

BMI index (kg /m?)
>239 45 (34.88%) 4(42.42%) 0.548
<239 84 (65.12%) 9 (57.58%)

Diabetes duration (years)
>10 70 (54.26%) 25 (75.76%) 0.041
<10 59 (45.74%) 8 (24.24%)

HbA1c level (%)
>9 58 (44.96%) 22 (66.67%) 0.042
<9 71 (55.04%) 11 (33.33%)

Preoperative intraocular pressure (mmHg)
>21 37 (28.68%) 16 (48.48%) 0.023
<21 92 (71.32%) 17 (51.52%)

Smoking history
Yes 40 (31.01%) 12 (36.36%) 0.705
No 89 (68.99%) 21 (63.64%)

Alcohol history
Yes 26 (20.16%) 9(27.27%) 0516
No 103 (79.84%) 24(72.73%)

Lens nuclear grading
>V 34 (26.36%) 19 (57.58%) 0.001
<V 95 (73.64%) 4(42.42%)

Severity of DR
Proliferative stage 53 (41.09%) 24 (72.73%) 0.002
Non-proliferative stage 76 (58.91%) 9 (27.27%)

Intraoperative posterior capsular rupture of the lens
Yes 8 (6.20%) 8 (24.24%) 0.006
No 121 (93.80%) 25 (75.76%)
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Table 2 Visual acuity recovery after surgery in patients with DR
and cataract

Visual acuity Preoperative Postoperative P
(n=162) (n=162) value

<0.1 32(19.75%) 12 (7.41%) <0.001

0.1~05 103 (63.58%) 75 (46.30%)

06~09 27 (16.67%) 67 (41.36%)

>1.0 0(0.00%) 8 (4.94%)

Table 3 Multivariate analysis of factors affecting pupillary
changes after surgery in patients with DR and cataract

Factors OR value (95% Cl) P

value
Diabetic duration 2.73(1.02-7.27) 0.045
HbA1c level 2.03(0.80-5.17) 0.135
Preoperative intraocular pressure 240 (0.95-6.04) 0.063
Lens nuclear classification 3.95(1.58-9.89) 0.003
DR severity 3.60 (1.40-9.28) 0.008
Intraoperative posterior capsule rupture  6.41 (1.75-23.47) 0.005
of the lens

these, 33 cases (33 eyes) with pupillary changes after sur-
gery were categorized into the pupillary change group,
while 129 cases (129 eyes) with no pupillary changes
were included in the no-pupillary-change group. The
incidence of pupillary changes was 20.37% (Fig. 1). Signif-
icant differences were observed between the two groups
in terms of the duration of diabetes, HbAlc levels, pre-
operative intraocular pressure, lens nucleus grading,
severity of DR, and intraoperative posterior lens capsule
rupture (P<0.05) (Table 1). Postoperative complications
were documented in 13/33 (39.4%) cases with pupil-
lary changes compared to 23/129 (17.8%) no-pupillary-
change group.

The proportion of patients with postoperative visual
acuity<0.1 and between 0.1 and 0.5 was significantly
reduced compared to preoperative levels, while the pro-
portion of patients with visual acuity between 0.6 and
0.9, as well as >1.0, was significantly increased (P<0.05)
(Table 2).

Multivariate logistic regression analysis

Multivariate logistic regression analysis indicated that
the duration of diabetes (OR=2.73; 95% CI: 1.02-7.27,
P=0.045), lens nucleus grade (OR=3.95; 95% CI: 1.58—
9.89, P=0.003), DR severity (OR=3.60; 95% CIL: 1.40-
9.28, P=0.008), and intraoperative posterior lens capsule
rupture (OR=6.41; 95% CI: 1.75-23.47, P=0.005) were
significant risk factors for pupillary changes following
surgery in patients with DR and cataract (Table 3).

Discussion

This study demonstrated that the duration of diabetes,
lens nucleus grade, DR severity, and intraoperative pos-
terior lens capsule rupture are significant risk factors for
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pupillary changes following PHACO +IOL in patients
with DR and cataracts. These findings underscore the
importance of early identification of these risk factors
to enhance surgical management strategies, minimize
complication risks, and improve postoperative visual
outcomes. The data from this study showed that the pro-
portion of DR with cataract patients with postoperative
vision less than 0.1 and 0.1-0.5 significantly decreased
compared to before surgery, while the proportion of
patients with vision of 0.6-0.9 and >1.0 significantly
increased (P>0.05). This indicates that the combined use
of PHACO +IOL treatment is effective in improving the
visual function of patients with DR with cataracts. Li X et
al. [13]conducted a study on the combined use of drugs,
PE, and IOL surgery to treat neovascular glaucoma with
cataracts and found that the postoperative visual acuity
of patients who underwent combined surgery was signifi-
cantly better than that before surgery, which is similar to
the results of this study. PHACO +IOL can achieve the
ideal surgical results of small incisions, short operation
time, and rapid visual recovery by quickly emulsifying the
cloudy lens and removing the milky-like aged lens with
the help of the suction and irrigation system. However,
patients with DR with cataracts often have poor mydri-
asis after surgery, and the small pupil diameter poses a
great challenge to cataract surgery and postoperative
fundus diagnosis and treatment [14]. Therefore, analyz-
ing the factors affecting pupil changes in patients with
DR with cataracts is of great significance for effective
clinical intervention.

The results of this study suggest that a longer dura-
tion of diabetes may be a risk factor for postoperative
pupil changes in patients with DR and cataract. Diabe-
tes is often associated with intraocular microvascular
and nerve damage, which can impair pupil function and
lead to postoperative pupil changes [15]. The longer the
duration of diabetes, the poorer the blood glucose con-
trol, increasing the risk of such changes after surgery.
Phacoemulsification, a commonly used cataract surgery
technique, involves emulsifying and aspirating the cata-
ract using ultrasonic energy, followed by the implantation
of an intraocular lens. However, during the procedure,
mechanical stimulation or damage to the iris may occur
[16]. In DR patients, retinal and iris microvascular lesions
may already impair the contractile function of the pupil,
making it more susceptible to further disruption dur-
ing surgery, potentially affecting both pupil response
and morphology [16]. A cross-sectional study by Sun S
et al. found that a longer duration of diabetes is a risk
factor for developing DR, with more severe retinopathy
observed as the duration increases. Prolonged diabetes
leads to elevated blood glucose levels, chronic eye isch-
emia, and structural abnormalities in peripheral nerves.
Additionally, glycosylation end products formed in a
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high glucose environment can reduce the elasticity of
iris tissue, impairing the pupil’s sensitivity to sympathetic
stimuli and ultimately hindering its ability to dilate [17].
Therefore, for patients with a long duration of diabetes
and poor blood glucose control, stringent management
of blood glucose levels before and after surgery is essen-
tial to reduce the risk of postoperative complications,
including pupil changes. Preoperative evaluation and
treatment of retinal lesions, such as laser photocoagula-
tion, may help mitigate the risk of postoperative progres-
sion of these lesions. Furthermore, close monitoring of
retinal and pupil changes following surgery, along with
timely interventions, is crucial for preventing and con-
trolling the progression of both pupil changes and retinal
complications.

Although multivariate regression analysis did not iden-
tify a significant association between preoperative intra-
ocular pressure (IOP) changes and postoperative pupil
changes, a notable difference in preoperative IOP was
observed between the pupil-change and no-pupil-change
groups. Previous studies have suggested that IOP fluctua-
tions in diabetic patients may be linked to blood-retinal
barrier breakdown, which could contribute to the devel-
opment of postoperative macular edema [18]. Addition-
ally, factors such as the tightness of the surgical incision,
repeated insertion and removal of instruments from the
anterior chamber, and the height of the perfusion fluid
can lead to fluctuations in anterior chamber pressure,
thereby affecting pupil response and function. When IOP
increases, the blood vessels in the iris and retina con-
strict. Conversely, when the anterior chamber becomes
shallow and IOP decreases, the blood vessels in the iris
and retina dilate, causing the vascular endothelial space
to expand and increasing the likelihood of intravascular
fluid leakage [19]. Therefore, controlling IOP before sur-
gery is essential to reduce the risk of postoperative pupil
changes. Research has indicated that in patients with
DR, glaucoma, and similar conditions, elevated IOP can
lead to structural changes and vascular damage in the
ciliary artery and retinal blood vessels [19]. In patients
with high IOP, the stability of the ocular environment is
compromised, and fluctuations in IOP can cause altera-
tions in ocular perfusion. This exacerbates blood-retinal
barrier dysfunction and may result in complications such
as anterior chamber adhesion and inflammation, which
hinder pupil dilation [20]. In phacoemulsification sur-
gery, managing and stabilizing IOP is crucial for prevent-
ing postoperative mydriasis and macular edema. During
surgery, maintaining a stable anterior chamber depth and
IOP—by adjusting perfusion height and negative pres-
sure—can minimize mechanical stress on the iris and ret-
ina, reducing the risk of postoperative pupil changes. In
summary, preoperative control of IOP is a critical factor
influencing postoperative pupil changes in DR patients
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with cataracts. Effective IOP management plays a key
role in improving postoperative outcomes.

The grading of lens nucleus hardness (according to the
Emery grading standard), ranging from degree I (soft)
to degree V (extremely hard), directly impacts the dif-
ficulty and energy requirements of phacoemulsification
surgery. Harder lens nuclei necessitate more ultrasound
energy and time for emulsification, which increases
intraocular heat production and alters anterior chamber
pressure, potentially affecting pupil response and func-
tion. Research has shown that greater lens hardness is an
independent risk factor for a reduction in the number of
corneal endothelial cells following phacoemulsification.
This is thought to be related to mechanical stimulation
and thermal damage to intraocular structures during the
procedure. A comparative study conducted by Hu E H et
al. [21] found that the damage rate of corneal endothe-
lial cells and the hardness of the cell nucleus are related
to the level of ultrasonic energy. Patients with higher
lens nucleus grading have higher hardness and poorer
transparency of cataracts, requiring the release of more
ultrasonic energy during PE surgery. In patients with DR
and cataracts, lens nucleus hardness may indirectly affect
post-surgical pupil morphology and function by influenc-
ing the intraocular environment during surgery. Pupil
changes are not solely linked to preoperative lens hard-
ness but may also depend on surgical precision, intraocu-
lar pressure control, and the postoperative inflammatory
response. In summary, lens nucleus grade is a key factor
influencing pupil changes after phacoemulsification in
DR patients with cataracts. To minimize the risk of post-
operative pupil alterations, it is essential to handle the
lens nucleus with precision and gentleness during sur-
gery, thereby reducing potential damage to intraocular
structures.

Our study identified DR severity as a risk factor for
postoperative pupil changes. These findings suggest that
the severity of fundus lesions must be fully considered
when making surgical plans for patients with DR. The
progression of DR is usually accompanied by damage to
the retinal microvessels and degeneration of nerve cells,
which may lead to abnormal pupil function after sur-
gery [22]. Severe DR may affect the normal response of
the pupil, resulting in postoperative dysdilation of the
pupil or the occurrence of irregular pupils. In addition,
patients with DR may face a higher risk of postopera-
tive complications during surgery, such as postoperative
inflammation and retinal detachment, which may also
further exacerbate pupil changes [23]. Supporting this,
a cross-sectional study by Cui L et al. found that as DR
progresses, vascular density at the pupil’s edge increases
[24]. Neovascularization in the iris during the prolifera-
tive stage of DR can disrupt the blood-aqueous barrier
function, enhance the degree of aqueous flare, exacerbate
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inflammation, and cause damage to the morphology and
function of the iris, resulting in delayed light reflection
and worsening abnormal pupil conditions as DR pro-
gresses [25]. Therefore, for patients with proliferative DR
with cataracts, attention should be paid to postoperative
pupil changes, and photocoagulation therapy should be
performed as soon as possible within 2 weeks to 1 month
after surgery to control the progression of DR. This find-
ing not only provides a theoretical basis for improv-
ing the surgical prognosis of patients with DR, but also
points the way for future research and encourages further
exploration of the relationship between DR and postop-
erative complications in order to improve the quality of
life and visual function of patients.

The results of this study suggest that posterior capsule
rupture during PHACO +IOL may be closely related to
postoperative pupil changes in patients with DR com-
bined with cataract. Posterior capsule rupture may lead
to intraocular inflammatory reactions, endophthalmitis,
intraocular lens displacement, or posterior capsule opac-
ity, all of which may affect the function and morphology
of the pupil, resulting in changes such as impaired pupil
dilation, irregularity, or adhesions [26, 27]. Relevant
studies have shown that due to reasons such as ocular
ischemia, unstable intraocular pressure, and decreased
ascorbic acid levels in the aqueous humor, posterior
capsule rupture and zonular rupture are prone to occur
in cataract patients during surgery, which increases the
difficulty and duration of the surgery [28]. The patient’s
iris is damaged, leading to increased anterior chamber
inflammation. This may result in lens opacification and
abnormal pupil changes. Therefore, for patients with DR
with cataracts who experience intraoperative posterior
capsule rupture, thorough removal of lens fragments and
injection of viscoelastic agents should be performed to
prevent lens nucleus dropping [29]. The risk of rupture
should be assessed before surgery, and attention should
be paid to surgical procedures and drug application.
Postoperative pupil changes should be closely monitored.
Since the presence of DR Increases the complexity of sur-
gery and the risk of inflammatory response, postoperative
management of these patients is particularly important,
including the use of anti-inflammatory and pupil con-
stricting drugs to control inflammation and promote
pupil recovery. Understanding the relationship between
posterior capsule rupture and pupil change is of great
significance for optimizing surgical strategy, improving
surgical safety and improving postoperative recovery.
However, this study has several limitations. It focused
only on patients with DR and cataracts who were admit-
ted to our hospital during a specific time frame, resulting
in a limited sample size and time period. The retrospec-
tive design inherently limits our ability to control for con-
founding variables and standardize data collection, which
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may introduce bias in the analysis of risk factors and
outcomes. To address this, comprehensive clinical data
were collected as thoroughly as possible. Nevertheless,
further research with larger sample sizes and multi-cen-
ter studies is needed to enhance the clinical efficacy and
prognosis of patients with DR and cataracts. In addition,
published studies suggest that factors affecting pupil dila-
tion also include medications used by patients. However,
since this was a retrospective study, data on patients’
preoperative or long-term medication use were not col-
lected. As a result, the potential influence of medication
on postoperative pupil changes could not be investigated.
Future studies should involve multi-center designs with
larger sample sizes to validate the robustness of our find-
ings and explore additional influencing factors.

Conclusion

In summary, PHACO +IOL has shown beneficial effects
for patients with DR and cataracts, significantly enhanc-
ing visual acuity. This study identified several risk fac-
tors for postoperative pupil changes in these patients,
including the duration of diabetes, lens nucleus grade,
DR severity, and intraoperative posterior capsule rupture.
Enhanced communication and collaboration between
ophthalmologists and surgeons are essential. Standard-
ization of intraoperative procedures and medication pro-
tocols, with particular attention to pupil management, is
recommended. Close monitoring of postoperative pupil
changes is vital to ensure timely follow-up care and opti-
mized patient outcomes.
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