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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
To analyze the association between preoperative macular 

thickness (MT) and the visual prognosis after surgery in patients 
with diabetic cataract (DC), and to provide some references 
for preoperative evaluation and surgery selection. Approach: 
From January 2024 to September 2025, a retrospective analysis 
was conducted on 80 DC patients (80 eyes) who underwent 
phacoemulsification concomitant with IOL implantation 
at Jiaozhou Central Hospital of Qingdao. All patients 
underwent optical coherence tomography (OCT) examination 
preoperatively to observe the CMT and MT-3mm (the macular 
thickness in 3mm diameter area). Depending on CMT before 
surgery, the patients were classified into three groups. The 
normal group consisted of those with CMT less than 250 μm 
(n=27). The mild thickening group consisted of those with CMT 
greater than or equal to and less than 250 (n=32). Finally, the 
moderate/severe thickening group consisted of those with CMT 
greater than or equal to 300 μm (n=21). We took note of the best 
corrected visual acuity (BCVA, converted to logMAR) before 
surgery, then at 1 month and 3 months after. Statistical methods 
were used to analyze the correlation between preoperative 
MT and postoperative BCVA, and to explore the influencing 
factors of postoperative visual prognosis. Results: There was 
no statistically significant difference in preoperative BCVA 
(P > 0.05) between the three groups. According to the results 
obtained, at the time point of 1 month and 3 months after the 
operation, the normal group had significantly better BCVA than 
the group with mild thickening and moderate-severe thickening 
group (P < 0.05), and that the group with mild thickening 
had better BCVA than the moderate-severe thickening group 
(P < 0.05). According to the Pearson correlation analysis, 
preoperative CMT and MT-3mm positively correlated 
with postoperative 1-month and 3-month logMAR BCVA 
(r=0.623, 0.589, 0.651, 0.617; all P < 0.001). The analysis of 
multivariate linear regression revealed that CMT prior to the 
surgery (β=0.412, P < 0.001) and duration of diabetes (β=0.235, 
P=0.021) were influential postoperative 3-month BCVA 
factors. Conclusion: Macular thickness before surgery is closely 
related to visual prognosis after surgery in DC patients. Patients 
with thicker preoperative macular thickness had worse visual 
recovery post-operatively. Preoperative OCT measurement of 
macular thickness can be regarded as an important reference for 
evaluating its visual prognosis after surgery.

Key words. Diabetic cataract, macular thickness, visual 
prognosis, optical coherence tomography, correlation analysis.
Introduction.

Diabetic cataract (DC) is one of the most common complications 

of diabetes mellitus, and it is also a major cause of visual 
impairment in diabetic patients [1]. The growing incidence 
of DC is seriously impairing the quality of life of patients as 
the prevalence of diabetes mellitus rises globally year by year 
[2,3]. Phacoemulsification and IOL implantation is the surgery 
method of choice for DC that can greatly enhance the visual 
acuity in the majority of patients. Despite surgery, the visual 
outcomes of some patients remain poor. This is incidentally 
associated with various factors such as diabetic retinopathy 
(DR), macular edema (ME) and other fundus lesions. The Most 
Common Fundus Complication of Diabetic Patient Is Macular 
Edema Which May Occur at Any Stage of Diabetes and It Is an 
Important Cause of Loss of Vision [4]. Even in diabetic cataract 
patients without clear diabetic retinopathy manifestations, 
subclinical macular thickening may exist affecting postoperative 
visual recovery [5]. Optical coherence tomography (OCT) is 
a well-known, non-invasive imaging method that has a high-
resolution capacity. It is capable of accurately measuring the 
thickness of the macula and detecting early structural changes 
in the macula. Furthermore, this imaging method is widely used 
in diagnosing and following the treatment of fundus diseases 
[6]. At present, the correlation between postoperative macular 
edema and visual prognosis has been studied more actively in 
recent years. However, few studies examined the correlation 
between preoperative macular thickness and postoperative visual 
recovery in DC patients. A retrospective analysis was done on 
80 patients with DC who underwent surgical treatment in our 
hospital during the years 2024-2025. Such a study explored 
the correlation between preoperative macular thickness and the 
visual prognosis after surgery. It provided a theoretical basis 
for preoperative assessment and individualized treatment of DC 
patients.
Materials and Methods.

Study Objects: This study involved a retrospective cohort 
design with 80 DC patients (80 eyes) who were admitted at 
our Ophthalmology Department, Jiaozhou Central Hospital 
of Qingdao, and underwent phacoemulsification combined 
with IOL implantation from January 2024 to September 2025. 
The subjects included patients aged 50-70 years, patients 
with a diagnosis of type 2 diabetes mellitus according to the 
diagnostic criteria of the World Health Organization (WHO) 
[7], patients diagnosed by slit lamp examination with diabetic 
cataract (DC), and the lens opacity affects visual acuity (BC 
VA ≤ 0.5 logMAR), and no history of ophthalmic surgery. 
The exclusion criteria stipulate that any patient complicated 
by age-related macular degeneration, retinal vein occlusion, or 
retinal artery occlusion will be excluded from the study subject. 
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Similarly, we will exclude any patient who is complicated by 
glaucoma, uveitis and corneal opacity and other diseases that 
might affect visual acuity. Besides that, any patient complicated 
by serious systemic diseases like heart failure, renal failure is 
excluded from our study. Similarly, we will exclude any patient 
with postoperative complications like endophthalmitis, retinal 
detachment. Finally, we will exclude any patient who lost to 
follow up.

The aim of the study was to investigate the correlation 
between preoperative macular thickness (MT) and the visual 
prognosis after surgery in patients with diabetic cataract (DC), 
and to provide some references for preoperative evaluation 
and surgery selection. From January 2024 to September 2025 
retrospective study was carried out on 80 cases (80 eyes) of 
DC patients who had undergone phacoemulsification with IOL 
at Jiaozhou Central Hospital of Qingdao. To assess the CMT 
(central macular thickness) and MT-3mm (macular thickness in 
3mm diameter area), all patients underwent optical coherence 
tomography (OCT) examination preoperatively. The patients 
were categorized into three groups based on CMT before 
surgery. The normal group was defined as those that had CMT 
0.05) between all three groups. Based on the findings, at 1 month 
and 3 months post-operation, BCVA in the normal group was 
significantly better than the mild thickening group and moderate-
severe thickening group (P < 0.05). Mild thickening group also 
had better BCVA than the moderate-severe thickening group (P 
< 0.05). According to Pearson correlation analysis, preoperative 
CMT, MT-3mm were positively correlated with a logMAR 
BCVA at the postoperative month 1 and month 3 (r=0.623, 0.589, 
0.651, 0.617; all P < 0.001) According to the multivariate linear 
regression analysis, CMT before surgery (β=0.412, P < 0.001) 
and duration of diabetes (β=0.235, P=0.021) were significant 
factors of postoperative 3-month BCVA. The macular thickness 
before surgery in DC patients is related to their visual prognosis. 
Patients whose preoperative macular thickness was greater had 
poorer visual recovery post-operatively. Preoperative OCT 
measurements of macular thickness may be a useful reference 
for the visual prognosis after surgery.
Examination and Surgical Methods:

All patients underwent comprehensive ophthalmic examination 
before surgery, including visual acuity, intraocular pressure 
(IOP), slit lamp examination, fundus examination, OCT 
examination and fasting blood glucose, glycated hemoglobin 
(HbA1c) detection. OCT examination was performed using 
a spectral domain OCT instrument (Spectralis, Heidelberg, 
Germany) [6], and the macular scan mode was adopted to 
measure CMT (the thickness of the central 1mm diameter area 
of the macula) and MT-3mm (the average thickness of the 
3mm diameter area of the macula). BCVA was measured by 
standard visual acuity chart and converted to logMAR value for 
statistical analysis.

All surgeries were performed by the same senior 
ophthalmologist. Phacoemulsification combined with foldable 
IOL implantation was performed under topical anesthesia [8]. 
The surgical process was as follows: a 2.2mm clear corneal 
incision was made, continuous curvilinear capsulorhexis was 
performed, phacoemulsification of lens nucleus was performed, 

cortical aspiration was performed, and foldable IOL was 
implanted into the capsular bag. Postoperative medications: 
tobramycin dexamethasone eye drops were used 4 times a day, 
and the dosage was gradually reduced; pranoprofen eye drops 
were used 4 times a day to relieve inflammation. Postoperative 
follow-up was performed at 1 month and 3 months, including 
BCVA measurement, IOP detection and fundus examination.
Statistical Methods:

The data was analyzed using the statistical software SPSS 
26.0. Measurement data comply with normal distribution 
was expressed as mean ± standard deviation (x̄̄ ± s), and one-
way analysis of variance (ANOVA) was used for comparison 
between multiple groups; pairwise comparison was performed 
by LSD method. Outcomes with count data were expressed as 
rate (%), and used chi-square test for comparison. The Pearson 
correlation test was employed to determine the relationship 
between macular thickness prior to surgery and postoperative 
BCVA. A p-value less than 0.05 was considered to be 
statistically significant.
Results.
General Data of the Three Groups:

There was no statistically significant difference in gender, 
age, diabetes duration, HbA1c level, preoperative IOP and 
preoperative BCVA between the three groups (P > 0.05), as 
shown in Table 1.
Comparison of Postoperative BCVA between the Three 
Groups:

At 1 month and 3 months postoperatively, the logMAR BCVA 
of the three groups was significantly lower than that before 
surgery (P < 0.05). At 1 month postoperatively, the logMAR 
BCVA of the normal group was (0.32 ± 0.11), which was 
significantly lower than that of the mild thickening group (0.45 
± 0.13) and moderate-severe thickening group (0.61 ± 0.15) 
(P < 0.05); the logMAR BCVA of the mild thickening group 
was lower than that of the moderate-severe thickening group 
(P < 0.05). At 3 months postoperatively, the logMAR BCVA 
of the normal group was (0.25 ± 0.09), which was significantly 
lower than that of the mild thickening group (0.38 ± 0.12) and 
moderate-severe thickening group (0.53 ± 0.14) (P < 0.05); the 
logMAR BCVA of the mild thickening group was lower than 
that of the moderate-severe thickening group (P < 0.05). The 
BCVA of each group at 3 months postoperatively was better 
than that at 1 month postoperatively (P < 0.05), as shown in 
Table 2.

Note: Compared with preoperative, P < 0.05; compared with 
moderate-severe thickening group, P < 0.05; compared with 1 
month postoperatively, P < 0.05.
Correlation between Preoperative Macular Thickness and 
Postoperative BCVA:

Pearson correlation analysis showed that preoperative CMT 
and MT-3mm were positively correlated with postoperative 
1-month and 3-month logMAR BCVA (all P < 0.001). That 
is, the thicker the preoperative macular thickness, the higher 
the logMAR BCVA (the worse the visual acuity), as shown in 
Table 3.
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Table 1. There was no statistically significant difference in gender, age, diabetes duration, HbA1c level, preoperative IOP and preoperative BCVA 
between the three groups (P > 0.05).

Group n Gender (Male/
Female)

Age (x̄̄ ± s, 
years)

Diabetes 
Duration (x̄̄ ± s, 
years)

HbA1c (x̄̄ ± s, 
%)

Preoperative 
IOP (x̄̄ ± s, 
mmHg)

Preoperative 
logMAR BCVA 
(x̄̄ ± s)

Normal group 27 15/12 64.8 ± 7.5 8.9 ± 3.8 7.2 ± 1.1 15.3 ± 2.1 0.78 ± 0.15
Mild thickening 
group 32 18/14 65.5 ± 7.1 9.7 ± 4.2 7.4 ± 1.2 15.6 ± 2.3 0.81 ± 0.16

Moderate-severe 
thickening group 21 10/11 66.1 ± 6.8 10.3 ± 4.5 7.6 ± 1.3 15.8 ± 2.2 0.83 ± 0.17

F/χ² value - 0.326 0.345 0.987 0.762 0.413 0.528
P value - 0.849 0.708 0.375 0.470 0.662 0.591
Note: HbA1c = glycated hemoglobin; IOP = intraocular pressure; BCVA = best corrected visual acuity.

Table 2. Comparison of Postoperative BCVA between the Three Groups.
Group n Preoperative 1 Month Postoperatively 3 Months Postoperatively
Normal group 27 0.78 ± 0.15 0.32 ± 0.11 0.25 ± 0.09
Mild thickening group 32 0.81 ± 0.16 0.45 ± 0.13 0.38 ± 0.12
Moderate-severe thickening 
group 21 0.83 ± 0.17 0.61 ± 0.15 0.53 ± 0.14

F value - 0.528 38.652 45.327
P value - 0.591 < 0.001 < 0.001
Note: Compared with preoperative, P < 0.05; compared with moderate-severe thickening group, P < 0.05; compared with 1 month postoperatively, 
P < 0.05.

Table 3. Correlation between Preoperative Macular Thickness and Postoperative BCVA.

Preoperative Index 1 Month Postoperative logMAR BCVA (r, 
P)

3 Months Postoperative logMAR BCVA (r, 
P)

CMT (μm) 0.623, < 0.001 0.651, < 0.001
MT-3mm (μm) 0.589, < 0.001 0.617, < 0.001
Note: CMT = central macular thickness; MT-3mm = macular thickness in 3mm diameter area.

Independent Influencing Factors of Postoperative 3-Month 
BCVA:

Taking postoperative 3-month logMAR BCVA as the 
dependent variable, and gender, age, diabetes duration, HbA1c 
level, preoperative CMT, preoperative IOP as independent 
variables, multivariate linear regression analysis was performed. 
The results showed that preoperative CMT (β=0.412, P < 0.001) 
and diabetes duration (β=0.235, P=0.021) were independent 
influencing factors of postoperative 3-month BCVA.
Discussion.

Diabetic cataracts are a relatively common eye disease that 
occurs in clinical practice. The main way to restore visual 
function is through surgical treatment. However, a relatively 
high number of diabetes often exists in the fundus of DC 
patients which led to structural and functional changes affecting 
postoperative visual recovery. The macula is the most sensitive 
part of the visual function and requires structural integrity 
for good visual acuity. The thickness of the macula is an 
important indicator of the structural changes of the macula, 
and its changes are closely related to visual functions [9]. As 
per this study, the pre-operative BCVA of the three groups 
was not statistically different from each other. However, after 
surgery, the post-operative visual acuity of the group with 
normal pre-operative macular thickness was statistically better 
than the groups with macular thickening. The visual acuity of 
the mild thickening group was better than the moderate-severe 

thickening group. Preoperative macular thickness is closely 
linked to postoperative visual recovery. Preoperative macular 
thickening, though clinically silent, may imply subclinical 
macular damage related to microvascular leakage and retinal 
tissue edema, which diminishes the transmission of light signals 
and leads to poor visual recovery after surgery [4]. The visual 
acuity of patients can be further improved with the recovery of 
macular edema after surgery, which is in accordance with the 
result that the BCVA of each group at 3 months postoperatively 
is better than that of 1 month postoperatively.

According to the results of the Pearson correlation analysis, 
the pre-op CMT and MT-3mm (macular thickness measured 
at 3mm) were positively correlated with the logMAR BCVA 
post-operatively. In other words, the thicker the pre-op 
macular thickness the worse the visual prognosis will be post-
operatively. According to research results from Wang et al. 
[10], the preoperative macular thickness is one of the important 
predictors of postoperative visual acuity in patients with DC. The 
use of multivariable linear regression analysis shows that CMT 
pre-operation and duration of diabetes are independent impact 
factor for visual prognosis post-operation [11]. On the basis 
of above assessment findings, it was concluded that in clinical 
practice, for DC patients with long diabetes duration and thick 
preoperative macular thickness, attention should be focused 
on preoperative assessment and postoperative follow-up as 
well as on implementing corresponding intervention measures 
to improve visual prognosis. Optical coherence tomography 
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is capable of accurate macular thickness measurements and 
has detected early macular structural changes [12]. This has 
important clinical value for the pre-operative evaluation of 
DC patients. For diabetic cataract patients with preoperative 
macular thickening especially moderate-severe thickening 
preoperative anti-VEGF treatment may be considered to lessen 
the macular edema and improve post-surgery visual recovery 
[13]. Furthermore, maintaining a steady blood glucose and blood 
pressure control in diabetic patients can delay the progression 
of their macular damage [14], and improve the effectiveness of 
surgical treatment.
This research has some limitations.

First, it is a retrospective research with small sample size (80 
cases), which would possibly induce selection bias; second, the 
follow-up time is only 3 months and whether the preoperative 
macular thickness is correlated with visual prognosis in the long 
run needs to be further followed [15]; third, this research only 
monochrome measure macular thickness, there is no analysis 
of other macular structure parameters, such as macular volume 
and retinal layer thickness. In future investigations involving 
larger samples and prolonged follow-up, it would be interesting 
to examine the link between preoperative macular structural 
changes and postoperative outlook, in order to provide a more 
comprehensive reference for clinical application.
Conclusion.

Irisin is a multifunctional myokine secreted by adipocytes, 
cardiac myocytes, and skeletal muscle, possibly mediating a 
wide range of metabolic processes including insulin resistance, 
muscle endurance, endothelial function, inflammatory and 
immune reactions and bone osteoblast activity. The present study 
demonstrated a significant correlation between preoperative 
macular thickness and postoperative visual prognosis in patients 
with diabetic cataract. Increased preoperative macular thickness 
was associated with poorer postoperative visual recovery. 
Preoperative central macular thickness (CMT) and duration of 
diabetes were identified as two independent predictive factors 
for postoperative visual outcomes. Therefore, routine OCT 
evaluation of macular thickness before surgery is clinically 
valuable, as it can help clinicians to objectively estimate 
postoperative visual prognosis, facilitate risk stratification, and 
guide the formulation of individualized therapeutic strategies 
for patients with diabetic cataract.
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