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Screening potential of optical coherence tomography angiography

for assessing metabolic risk prior to bariatric surgery
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Aim. To evaluate retinal microcirculation parameters using optical coherence tomography angiography (OCTA) in patients with
metabolic syndrome (MS) prior to bariatric surgery and to assess their association with markers of metabolic risk.

Materials and methods. This study included 32 patients scheduled for bariatric surgery. Patients were divided into two groups:
MS without type 2 diabetes mellitus (T2DM, n = 18) and MS with T2DM (n = 14). Demographic and clinical data, anthropome-
try, blood pressure, and metabolic laboratory parameters (fasting glucose, insulin, HbA1c, lipid profile) were recorded; insulin
resistance (IR) was estimated using HOMA-IR. All participants underwent macular OCTA (6 x 6 mm scan; RTVue XR Avanti,
Optovue). Vessel density in the superficial vascular plexus (SVP), deep capillary plexus (DCP) and the foveal avascular zone
(FAZ) area was analyzed.

Results. Patients with MS and T2DM demonstrated significantly worse glycemic control and higher IR than those without T2DM
(p £0.002). OCTA revealed reduced vessel density (VD) in both the SVP (41.2 % vs 44.8 %; p = 0.004) and DCP (43.5 %
vs 47.1 %; p = 0.006), and a larger FAZ area (0.39 mm? vs 0.31 mm?; p = 0.008) in the T2DM group. Moderate correlations
were observed between OCTA metrics and metabolic parameters: SVP and DCP VD negatively correlated with HOMA-IR
(p=-0.56 and -0.53) and HbA1c (p =-0.49 and -0.46), whereas FAZ positively correlated with HOMA-IR (p = 0.51) and fasting
glucose (p = 0.44). ROC analysis showed the highest discriminative performance for SVP VD (AUC = 0.82 for HOMA-IR 22.7;
AUC = 0.80 for HbA1c 27.0 %).

Conclusions. In bariatric surgery candidates with MS, concomitant T2DM is associated with retinal microvascular impairment
detectable by OCTA. Retinal parameters correlate with insulin resistance and glycemic control, supporting the potential role of
retinal parameters as biomarkers of systemic microangiopathy. SVP vessel density shows the best screening performance for
identifying high metabolic risk and may assist preoperative stratification.
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CKpPUHIHroBMH NOTEHLiaA ONTUYHOI KOrepeHTHOi TomorpadiuHoi aHriorpadii
AR OLIHKM MeTaboniuHOro pusuKy nepep 6apiatpuuHoto xipyprieto

0. A. IcakoBa, K. M. Muanua, M. M. Muauus

Merta po60Ty - OLHNTV NapamMeTpy PETUHANBHOI MIKPOLMPKYNALLT 38 SONOMOrOK ONTUYHOI KOrepeHTHOI ToMorpadii-aHriorpadii
(OKTA) y nauienris i3 metaboniyHum cuHgpomom (MC) nepen bapiaTpuyHoto onepaLlieto Ta BU3HaunTH ix 3B8'a30K i3 Mapkepamu
MeTaboniyHOro PU3MKY.

Marepiaau i MmeToau. [lo gocnimkeHHs 3anyyeHi 32 nauieHTu, SkuM 3annaHoBaHo bapiatpuyHe BTpyyaHHs. MavjieHTiB nogineHo Ha
agi rpynu: MC 6e3 uykposoro giabety (L) — 18 oci6 ta MC i3 L[} — 14 o6cTexenmx. OuiHioBany gemorpadiyHi Ta KniHivHi AaHi,
aHTPOMNOMETPIto, apTepianbHN TUCK | MeTaboniuHi NabopaTopHi NokasHKkK (rnoko3a HaTLwe, iHcyniH, HbA1c, ninigHuii npodins);
iHCYNIHOPE3NCTEHTHICTb BU3HaYany 3a iHaekcom HOMA-IR. Ycim nauieHtam BukoHaHo OKTA makymm (6 x 6 mm; RTVue XR Avanti,
Optovue). AHanisyBanw LWinbHicTb cyauH (vessel density, VD) y noBepxHeBomy (SVP) i rmnbokomy kaninspHomy cnnetenHsix (DCP)
Ta nnoLly doBeanbHOT aBackynspHoi 30Hn (FAZ).

Pe3syaetatu. Mavjentvt 3 MC i L] Manu 3Ha4HO ripLuui rikeMiYHUIA KOHTPONb i BULLLY IHCYMIHOPE3UCTEHTHICTb MOPIBHAHO 3 naLi-
eHTamu 6e3 LU (p < 0,002). 3a nanummn OKTA BusieneHo 3HmxeHHs VD y SVP (41,2 % npotv 44,8 %, p = 0,004) i DCP (43,5 %
npotn 47,1 %, p = 0,006) Ta 36inbluerHs nnowi FAZ (0,39 mm? npotun 0,31 mm2, p = 0,008) y rpyni obcTexerux i3 L. BcraHoBneHo
noMipHi Ta cunbHi kopensuii Mx napametpamv OKTA i metaboniuHumn nokasHukamu: VD y SVP i DCP HeraTuBHO kopentoBana 3
HOMA-IR (p=-0,56i-0,53) Ta HbA1c (p = -0,49i-0,46), a nnowa FAZ nosutneHo kopentoBana 3 HOMA-IR (p = 0,51) i rmtoko3oio
HaTwwe (p = 0,44). Y pesynsrati ROC-aHaniay BU3HaYeHO Halkpally anckpumiHatueHy 3aatHicTb ang VD y SVP (AUC = 0,82 ans
HOMA-IR 22,7; AUC = 0,80 anst HbA1c 27,0 %).

BucHoBku. Y kaHaupatie Ha GapiatpuyHy onepaito 3 MC HasBHICTb cynyTHBOro LI} acouitoeTbCs 3 NOpYLIEHHSM PETUHAMBHOI
MiKpoumMpKynaLii, WwWo BusieneHo 3a gonomoroto OKTA. MapameTpu peTuHanbHOI MiKpOLMPKYNALii KOpentokTb 3 iHCyniHope-
3UCTEHTHICTIO Ta IMIKEMIYHUM KOHTPOMEM, MiATBEPMAXKYIOUM MOTEHLiHY porb NapaMeTpiB CiTKiBKM sik BioMapkepiB CUCTEMHOT
MikpoaHrionarii. VD y SVP mage HalkpalLy 30aTHICTb BUSIBRSTI BUCOKMIA METAOO0NIYHMIA PU3KK | MOXe ByTW KOPUCHOK ANns nepea-
onepaLifiHoi cTpatudikauii.

© The Author(s) 2026. This is an open access article under the Creative Commons CC BY 4.0 license
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Metabolic syndrome (MS) and type 2 diabetes mellitus
(T2DM) remain among the leading contributors to cardiovas-
cular morbidity and mortality and confer a high risk of periop-
erative complications in patients with morbid obesity who are
planning bariatric surgery [1,2]. In the setting of insulin resist-
ance (IR), chronic hyperglycemia, and dyslipidemia, systemic
endothelial dysfunction and microangiopathy develop, which
may be subclinical and are not always reflected by standard
laboratory parameters alone. In this context, the identification
of noninvasive markers capable of capturing the status of
systemic microcirculation and supporting preoperative risk
stratification is of particular relevance.

The retina represents a unique “window” into the
microvasculature owing to the possibility of direct in vivo
visualization of the capillary network. Optical coherence
tomography angiography (OCTA) enables quantitative
assessment of retinal vascular density, providing sensitive
detection of early perfusion abnormalities. Published data
indicate that OCTA metrics can serve as quantitative indi-
cators of capillary dropout and the progression of diabetic
microvascular damage [3,4].

Concurrently, accumulating data suggest that retinal
microvascular alterations may occur before the onset of
clinically manifest retinopathy and even at stages of disor-
dered glucose metabolism that do not meet the diagnostic
criteria for diabetes. In studies focusing on prediabetes
and abnormal glucose metabolism, differences in macular
vessel density (VD) and/or characteristics of the foveal avas-
cular zone (FAZ) compared with healthy controls have been
described [5], supporting the sensitivity of OCTA to early
metabolically induced microvascular disturbances. Data
from patients with diabetes but without clinical retinopathy
further demonstrate that VD in both the superficial vascular
plexus (SVP) and the deep capillary plexus (DCP) may
be reduced, and that metabolic factors can modify these
parameters, underscoring the potential of OCTAas an early
biomarker of microvascular dysfunction [6,7].

Evidence pertaining to obesity and IR is also growing.
Studies assessing retinal microcirculation in individuals with
obesity have demonstrated the presence of microvascular
changes, supporting the systemic nature of microangiopathy
in obesity [8,9]. Moreover, several reports directly link indices
of IR to manifestations of retinal vascular dysfunction, high-
lighting the potential diagnostic value of IR indices (HOMA-IR)
in predicting retinal microvascular impairment [10].

For the bariatric cohort with MS, a key question is wheth-
erretinal OCTA parameters are informative specifically at the
stage of preoperative screening. Some prospective studies
indicate that patients with severe obesity already exhibit signs
of retinal microvascular impairment prior to surgery, and that
improvements in perfusion parameters may occur following
bariatric treatment over time [11,12]. This provides a rationale
for interpreting OCTA not only as an ophthalmic assessment
tool but also as a potential marker of systemic metabolic risk
along the bariatric surgery care pathway.

Aim
To evaluate retinal microcirculation parameters using
OCTAIn patients with metabolic syndrome prior to bariatric

surgery and to assess their association with markers of
metabolic risk.
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Materials and methods

The study included 32 patients who were scheduled for
bariatric surgery and were referred by bariatric surgeons
for preoperative ophthalmologic evaluation due to the pres-
ence of MS and/or T2DM. Patients were divided into two
groups based on the presence of T2DM: Group 1 included
18 patients with MS without T2DM; Group 2 included 14
patients with MS and T2DM.

In Group 1, the median age was 46.0[41.0; 52.0] years
(range 34-59); females accounted for 12 (66.7 %) and
males for 6 (33.3 %). In Group 2, the median age was 52.0
[47.0; 58.0] years (range 39-62); females accounted for 8
(57.1 %) and males for 6 (42.9 %). Intergroup differences
in age (p = 0.08) and sex (p = 0.63) were not statistically
significant.

The study was conducted in accordance with the princi-
ples of the Declaration of Helsinki. All participants provided
written informed consent. The protocol was approved by the
local Ethics Committee of Zaporizhzhia State Medical and
Pharmaceutical University, (Protocol No. 7 of 12.05.2026).

Inclusion criteria were age 230 years; confirmed MS
according to IDF criteria [13]; and the ability to obtain
high-quality OCTA scans. Exclusion criteria included con-
comitant ocular diseases that could independently affect
retinal microcirculation; ocular media opacities preventing
acquisition of high-quality scans; high myopia/ ocular globe
anomalies affecting OCTA reliability; and OCTA scans with
pronounced motion artifacts or segmentation errors that
could not be corrected.

Preoperatively, demographic and clinical variables were
recorded, including age, sex, BMI, waist circumference,
blood pressure, as well as comorbid conditions and current
therapy (antihypertensive, hypoglycemic, etc.). Metabolic
status was assessed using standard laboratory parameters:
fasting glucose, fasting insulin, HbA1c, and lipid profile (tri-
glycerides, HDL). The HOMA-IR index was calculated using
the formula: HOMA-IR = (fasting insulin [plU/mL] x fasting
glucose [mmol/L]) / 22.5.

All patients underwent a standard ophthalmologic
examination and OCTA using the RTVue XR OCT Avanti
device (Optovue, Inc., Fremont, CA) with a 6 x 6 mm scan
protocol in the macular area. Automated segmentation
with manual verification of layer boundaries was applied
for analysis; scans with significant motion artifacts, decor-
relation noise, or incorrect segmentation were excluded.
The following OCTA parameters were evaluated: VD in
the SVP and DCP, and FAZ area. Additional image quality
indices were used as scan acceptability criteria. Analysis
was performed for one eye per patient to avoid statistical
dependence of data. If both eyes met quality criteria, the
eye with higher scan quality was included.

Statistical analysis was performed using Statistica 10.
Quantitative variables were expressed as median [IQR], and
categorical variables as n (%). Between-group comparisons
were conducted using nonparametric tests (Mann-Whitney
U) for quantitative variables. Correlations between OCTA
parameters and metabolic variables were analyzed using
Spearman’s method (Spearman’s p). Effect size measures
(r for Mann-Whitney or p for correlations) were additionally
reported to allow more accurate interpretation of results in
small samples. The screening performance of OCTA pa-
rameters for identifying patients at high metabolic risk was
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evaluated using ROC analysis, with calculation of AUC and
95 % confidence intervals, determination of optimal cutoff
values based on the Youden index, and corresponding
sensitivity and specificity. Two-sided p values <0.05 were
considered statistically significant.

Results

Patients with MS and concomitant T2DM (Group 2) demon-
strated a markedly worse glycemic profile compared with
patients without T2DM (Group 1). Fasting glucose levels in
Group 2 were significantly higher, reaching 8.9 [7.6; 10.4]
mmol/L, whereas in Group 1 they were 5.6 [5.2; 6.1] mmol/L
(p < 0.001, r = 0.68). Similarly, HbA1c was elevated in
Group 2-7.8[7.1; 8.6] % versus 5.9 [5.6; 6.2] % in Group
1(p<0.001,r=0.72), reflecting chronically poorer glycemic
control in patients with T2DM. The HOMA-IR index was also
significantly higher in Group 2 - 5.1 [4.3; 6.2] compared with
2.9[2.3;3.6]in Group 1 (p=0.002, r=0.61), indicating more
pronounced IR in patients with T2DM.

Regarding anthropometric parameters, BMI tended to
be higher in Group 2 — 41.8 [38.5; 45.2] kg/m? versus 39.6
[36.9; 42.7] kg/m? in Group 1; however, this difference did
not reach statistical significance (p =0.11, r=0.29). Asimilar
trend was observed for waist circumference, which was 122
[116; 130] cm in Group 2 and 118 [110; 124] cm in Group
1(p=0.14,r=0.26).

In Group 2, a statistically significant reduction in VD was
observed in both the SVP and DCP compared to Group 1
(Fig. 1). VD SVP was lower in Group 2 (41.2 % [39.6; 43.1])
than in Group 1 (44.8 % [42.9;46.3]; p = 0.004, r = 0.51).
VD DCP was also significantly reduced in Group 2 (43.5 %
[41.7; 45.2]) compared with Group 1 (47.1 % [45.3; 48.9];
p =0.006, r = 0.48).

The FAZ area was larger in patients with T2DM (0.39
[0.35; 0.43] mm?) compared with the non-T2DM group (0.31
[0.28; 0.36] mm? p = 0.008, r = 0.46).

To assess the relationship between retinal microcir-
culation parameters and systemic metabolic indices, a
correlation analysis was performed (Table 1).

Moderate correlations were identified between retinal
microcirculation parameters and markers of metabolic
control.

VD SVP was negatively correlated with HOMA-IR
(p =0.002) and HbA1c levels (p = 0.006). Similar associa-
tions were observed for DCP (p < 0.05). FAZ area showed
a positive correlation with HOMA-IR (p = 0.004) and fasting
glucose levels (p = 0.01). Waist circumference and triglyc-
eride levels demonstrated weak but statistically significant
correlations with reduced VD SVP (p < 0.05).

Given the strongest and statistically significant corre-
lations between OCTA parameters and indices of IR and
glycemic control, HOMA-IR (22.7) and HbA1c (27.0 %) were
selected as key integral markers of metabolic risk for further
evaluation of screening performance (Fig. 2).

VD SVP demonstrated the highest discriminative perfor-
mance among the analyzed OCTA parameters, with an area
under the ROC curve (AUC) of 0.82 (95 % CI: 0.67-0.93;
p = 0.001). The optimal cutoff value, determined using the
Youden index, was SVP < 42.5 %, providing a sensitivity of
78 % and a specificity of 80 % for identifying patients with
high HOMA-IR.
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Fig. 1. Comparison of retinal plexus vessel density between patient groups.
Statistical significance was defined as p < 0.01.

Table 1. Associations of OCTA-derived retinal microcirculation parameters with

markers of metabolic control in the study cohort (n = 32)

OCTA parameter Metabolic parameter

Vessel density SVP, % HOMA-IR -0.56 0.002*
Vessel density SVP, % HbA1c, % -0.49 0.006**
Vessel density SVP, % Fasting glucose, mmol/L -0.41 0.02*
Vessel density SVP, % Waist circumference, cm -0.35 0.04*
Vessel density SVP, % Triglycerides, mmol/L -0.38 0.03*
Vessel density DCP, % HOMA-IR -0.53 0.003*
Vessel density DCP, % HbA1c, % -0.46 0.01**
Vessel density DCP, % Fasting glucose, mmol/L -0.39 0.03*
Vessel density DCP, % Waist circumference, cm -0.28 0.12
Vessel density DCP, % Triglycerides, mmol/L -0.30 0.09
FAZ area, mm? HOMA-IR 0.51 0.004**
FAZ area, mm? HbA1c, % 0.40 0.02*
FAZ area, mm? Fasting glucose, mmol/L 0.44 0.01*
FAZ area, mm? Waist circumference, cm 0.27 0.13
FAZ area, mm? Triglycerides, mmol/L 0.29 0.10

Statistical significance was defined as p <0.05 (*) and p < 0.01 (**).

The FAZ area also showed significant predictive ability
for IR, with an AUC of 0.79 (95 % Cl: 0.63-0.91; p = 0.003).
A FAZ threshold > 0.36 mm? corresponded to a sensitivity
of 74 % and a specificity of 77 %.

For VD DCP, discriminative performance was moderate,
with an AUC of 0.75 (95 % CI: 0.58-0.89; p = 0.01). The
optimal cutoff of DCP < 45.0 % yielded a sensitivity of 70 %
and a specificity of 73 %.

In addition, the ability of OCTA parameters to predict
poor glycemic control (HbA1c) was evaluated. Similarly,
SVP showed the highest prognostic value (AUC = 0.80;
95 % CI: 0.64-0.92; p = 0.002), whereas FAZ and DCP
demonstrated moderate discriminative ability (AUC = 0.77
and 0.73, respectively; both p < 0.05).

Discussion

In our study of patients with MS preparing for bariatric
surgery, the presence of concomitant T2DM was shown
to be associated with more pronounced retinal microcircu-
latory dysfunction, manifested by reduced VD in the SVP
and DCP and enlargement of the FAZ area. Importantly,
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these changes were detected at the stage of preoperative
screening, suggesting that they may reflect a subclinical
microvascular phenotype potentially relevant for systemic
risk stratification. It should be emphasized that MS and
morbid obesity represent multifactorial conditions. Retinal
microvascular alterations observed in our cohort may reflect
the combined influence of hyperglycemia, IR, arterial hy-
pertension, dyslipidemia, and other systemic factors. Given
the cross-sectional design of the study, causal relationships
cannot be established, and OCTA changes should be inter-
preted as associative markers rather than specific effects
of obesity or MS per se.

The observed intergroup differences in OCTA param-
eters are consistent with existing evidence indicating that
early microvascular alterations can be detected by OCTAIn
patients with T2DM even in the absence of clinically appar-
ent diabetic retinopathy (DR). In particular, studies in large
cohorts of patients with T1DM or T2DM without signs of DR
have reported reduced VD in the SVP and DCP compared
with controls, while FAZ characteristics may vary depending
on diabetes duration and type [14]. Moreover, microvascular
perfusion deficits in T2DM without retinopathy have been
shown to localize to the parafoveal region, with several re-
ports highlighting the particular vulnerability of the DCP [15].
These observations are pathophysiologically concordant
with our finding of reduced VD DCP in the T2DM group.

Akey result of our study is the identification of moder-
ate to strong correlations between retinal microcirculation
parameters and markers of metabolic control. Negative
associations of VD in the SVP and DCP with HOMA-IR and
HbA1c, as well as positive correlations between FAZ area
and HOMA-IR and fasting glycemia, support the concept
of the “retina as a biomarker of systemic microangiopathy.”
Notably, similar associations between OCTA metrics and
insulin-related indices have been reported by E. Y. Choi et
al., who demonstrated correlations between FAZ parame-
ters and perfusion/microcirculation indices with IR markers
in patients with T2DM without retinopathy using 6 x 6 mm
scans [16]. Taken together, these data reinforce the notion
that metabolic dysfunction, particularly IR and glycemic con-

ISSN 2306-4145  https://zmj.zsmu.edu.ua

trol, may be a key driver of retinal microvascular remodeling
in candidates for bariatric surgery.

Our findings are also in line with studies evaluating
OCTA in patients with severe obesity. Specifically, Dogan
et al. reported that in patients with obesity (BMI > 35 kg/m?)
scheduled for bariatric surgery, macular VD SVP and DCP
was lower than in normal-weight controls, and negative
correlations with BMI were observed [17]. Collectively,
these results support the hypothesis that obesity and its
associated metabolic disturbances (IR, hyperglycemia)
may establish a baseline microvascular “background” that
becomes evident in OCTA metrics even before the devel-
opment of overt ophthalmic complications.

From a practical perspective, ROC analysis in our study
demonstrated good to moderate discriminative performance
of OCTA parameters, particularly SVP, for identifying pa-
tients with high HOMA-IR and poor glycemic control. This
aligns with contemporary reviews that consider OCTA a
noninvasive tool for detecting early microvascular changes
in diabetes and metabolic conditions, with VD (SVP/DCP)
and FAZ metrics proposed as potential risk biomarkers
[18,19]. In the context of preoperative preparation for bari-
atric surgery, this approach may add value as an objective
component of systemic risk stratification and as a rationale
for more intensive correction of metabolic abnormalities
prior to intervention. However, OCTA parameters cannot
replace established metabolic and cardiovascular risk
assessment tools.

Several limitations should be acknowledged, including
the small sample size and the cross-sectional design, which
preclude causal inferences. In addition, postoperative
changes were not assessed, whereas some studies have
analyzed retinal vascular parameters after bariatric surgery
and demonstrated that certain microvascular characteristics
may change over time or depend on local autoregulatory
mechanisms [11,20,21]. Nevertheless, the focus on preop-
erative assessment represents a strength of our study, as
it closely reflects a real-world clinical screening scenario.
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Conclusions

1. Patients with MS and T2DM have a significantly
worse metabolic profile, as evidenced by higher fasting
glucose levels (8.9 mmol/L vs 5.6 mmol/L; p < 0.001),
HbA1c (7.8 % vs 5.9 %; p < 0.001), and HOMA-IR (5.1
vs 2.9; p = 0.002) compared with patients without T2DM.

2. The presence of T2DM is associated with pro-
nounced retinal microcirculatory dysfunction, including
reduced VD in the SVP (41.2 % vs 44.8 %; p = 0.004) and
DCP (43.5% vs 47.1 %; p = 0.006), as well as enlargement
of the FAZ area (0.39 mm? vs 0.31 mm?; p = 0.008).

3. OCTA parameters are closely associated with in-
sulin resistance and glycemic control: VD SVP and DCP
negatively correlate with HOMA-IR (p = -0.56 and -0.53;
p<0.003)and HbA1c (p =-0.49 and -0.46; p<0.01), where-
as FAZ area positively correlates with HOMA-IR (p = 0.51;
p = 0.004) and fasting glucose (p = 0.44; p = 0.01).

4. VD SVP demonstrates the highest screening per-
formance for identifying high metabolic risk, with an AUC
0f 0.82 (95 % CI: 0.67-0.93; p = 0.001) for HOMA-IR 22.7
and an AUC of 0.80 (95 % CI: 0.64-0.92; p = 0.002) for
HbA1c 27.0 %.

Prospects for further research. Future prospective
studies with larger sample sizes are warranted, incor-
porating standardized control of potential confounders
(blood pressure, lipid levels, diabetes duration, therapy)
and long-term postoperative follow-up to determine
whether OCTA parameters reflect the prognosis of
metabolic response to bariatric surgery and/or the risk
of systemic complications.

Funding
The study was conducted without financial support.

Conflicts of interest: authors have no conflict of interest to declare.
KoHAiKT iHTepeciB: BiACyTHIM.

Haairwaa ao peaakuii / Received: 11.02.2026
Micast poonpalitoBaHHs / Revised: 06.04.2026
CxBaneHo A0 ApyKy / Accepted: 16.04.2026

Information about the authors:

Isakova 0. A., MD, PhD, Associate Professor of the Department

of Surgery 1, Educational and Scientific Institute of Postgraduate
Education, Zaporizhzhia State Medical and Pharmaceutical University;
Municipal Nonprofit Enterprise “Zaporizhzhia Regional Clinical
Hospital” of Zaporizhzhia Regional Council, Ukraine.

ORCID ID: 0000-0002-6217-1628

Mylytsya K. M., MD, PhD, DSc, Professor of the Department of Surgery
2, Educational and Scientific Institute of Postgraduate Education,
Zaporizhzhia State Medical and Pharmaceutical University; Medytseia
LLC (St. Nicholas Clinic), Zaporizhzhia, Ukraine.

ORCID ID: 0000-0002-2189-9700

Mylytsya M. M., MD, PhD, DSc, Professor of the Department of
Surgery 2, Educational and Scientific Institute of Postgraduate
Education, Zaporizhzhia State Medical and Pharmaceutical University;
Medytseia LLC (St. Nicholas Clinic), Zaporizhzhia, Ukraine.

ORCID ID: 0009-0006-3428-8008

BipomocTi npo aBTopiB:

IcakoBa 0. A., KaHA. MeA. Hayk, AOLIEHT kad. Xipyprii 1, HaB4YaAbHO-
HayKOBWH IHCTUTYT NICASAMNAOMHOI OCBITH, 3aN0opi3bKuii AepXaBHUI
MeAMKo-dapmaLeBTHUHUIA yHiBepeuTeT; KHI «3anopisbka obracHa
KAiHiuHa AikapHs» 30P, YkpaiHa.

3anopisbkuit MeAnUHMIA XypHan. Tom 28, Ne 4(157), auneHb - cepnenb 2026 p.

Muanusa K. M., a-p Mea. Hayk, npodecop kad. xipyprii 2, HaB4aabHo-
HaYKOBMM IHCTUTYT NiICARAMMAOMHOI OCBITH, 3aMN0Pi3bK1I AepXaBHUI
MeAUKO-GapMaLEeBTHUHNIA yHiBepeuTeT; TOB «Meauuies» (KaiHika
Cesatoro Mukonas), M. 3anopixxs, YkpaiHa.

Muanug M. M., ao-p Mea. Hayk, npodecop kad. xipyprii 2, HaByanbHO-
HayKOBUM IHCTUTYT NICASAMNAOMHOI OCBITH, 3anopi3bKuii AepXaBHHI
MeAVKo-GapmaLeBTUYHUIA yHiBepeuTeT; TOB «Meauues» (KniHika
Cesatoro Mukonas), M. 3anopixxs, YkpaiHa.

aad OkcaHa IcakoBa (Oksana Isakova)
okcavit@gmail.com

References

1. Norris P, Gow J, Arthur T, Conway A, Fleming FJ, Ralph N. Metabolic
syndrome and surgical complications: a systematic review and me-
ta-analysis of 13 million individuals. Int J Surg. 2023;110(1):541-53.
doi: 10.1097/JS9.0000000000000834

2. Asghar S, Asghar S, Shahid S, Fatima M, Bukhari S, Nadeem Sid-
diqui S. Metabolic Syndrome in Type 2 Diabetes Mellitus Patients:
Prevalence, Risk Factors, and Associated Microvascular Complications.
Cureus. 2023;15(5):39076. doi: 10.7759/cureus.39076

3. Durbin MK, An L, Shemonski ND, Soares M, Santos T, Lopes M, et al.
Quantification of Retinal Microvascular Density in Optical Coherence
Tomographic Angiography Images in Diabetic Retinopathy. JAMA Oph-
thalmol. 2017;135(4):370-6. doi: 10.1001/jamaophthalmol.2017.0080

4. Mastropasqua R, Toto L, Mastropasqua A, Aloia R, De Nicola C,
Mattei PA, et al. Foveal avascular zone area and parafoveal vessel
density measurements in different stages of diabetic retinopathy
by optical coherence tomography angiography. Int J Ophthalmol.
2017;10(10):1545-51. doi: 10.18240/ij0.2017.10.11

5. FuX, Ren X, Chen W, Chen D. Reduced macular thickness and vas-
cular density in abnormal glucose metabolism patients: A meta-anal-
ysis of optical coherence tomography (OCT) and OCT angiography
studies. Chin Med J (Engl). 2024;137(9):1054-68. doi: 10.1097/
CM9.0000000000003052

6.  LajmiH, ChouraR, ZahafA, Ben Othmen A, Hmaied W. OCT-Angiogra-
phy of deep and superficial retinal vascular density changes in diabetes
without diabetic retinopathy. J Fr Ophtalmol. 2024;47(1):103966.
doi: 10.1016/j.f0.2023.07.012

7. HanY, Wang X, Sun G, Luo J, Cao X, Yin P, et al. Quantitative Eval-
uation of Retinal Microvascular Abnormalities in Patients With Type 2
Diabetes Mellitus Without Clinical Sign of Diabetic Retinopathy. Transl
Vis Sci Technol. 2022;11(4):20. doi: 10.1167/tvst.11.4.20

8. Rolland M, Mohammedi K, Korobelnik JF, Cadart O, Delyfer MN,
Cherifi B, et al. Analysis of Microvascular Abnormalities in Obesity: A
Comparative Study with Healthy Subjects Using Swept Source Optical
Coherence Tomography Angiography and Adaptive Optics. Ophthalmo-
logica. 2022;245(5):464-75. doi: 10.1159/000525051

9. Alacamli G, Kaderli ST, Edebali S, Alacamli OG, Sul S, Canbek TD, et al.
Microvascular changes in obese adults detected by Optical Coherence
Tomography Angiography. Rom J Ophthalmol. 2023;67(2):140-5.
doi: 10.22336/rj0.2023.25

10. Prayitnaningsih S, Yuniasih K, Kautsarani |, Hamid AA, Iskandar A.
HOMA-IR value in predicting retinal microvascular dysfunction. Narra J.
2024;4(3):e1732. doi: 10.52225/narra.v4i3.1732

11. Carreras-Castafier X, Batlle-Ferrando S, Martin-Pinardel R, Hernan-
dez T, Oliva C, Vila |, et al. Bariatric Surgery Impacts Retinal Vessel
Status Assessed by Optical Coherence Tomography Angiography:
A Prospective 12 Months Study. J Clin Med. 2025;14(24):8644.
doi: 10.3390/jcm14248644

12. ChenY, LiuY, Cong L, Liu A, Song X, Liu W, et al. Sleeve gastrec-
tomy improved microvascular phenotypes from obesity cohort, de-
tected with optical coherence tomography angiography. J Diabetes.
2023;15(4):313-24. doi: 10.1111/1753-0407.13374

13. Zimmet P, M M Alberti KG, Serrano Rios M. Una nueva definicion
mundial del sindrome metabélico propuesta por la federacion Inter-
nacional de Diabetes: fundamento y resultados [A new international
diabetes federation worldwide definition of the metabolic syndrome:
the rationale and the results]. Rev Esp Cardiol. 2005;58(12):1371-
6. Spanish.

14. Oliverio GW, Ceravolo |, Bhatti A, Trombetta CJ. Foveal avascular zone
analysis by optical coherence tomography angiography in patients with
type 1and 2 diabetes and without clinical signs of diabetic retinopathy.
Int Ophthalmol. 2021;41(2):649-58. doi: 10.1007/s10792-020-01621-z

15.  Nesper PL, Fawzi AA. Perfusion Deficits in Diabetes Without Retinop-
athy Localize to the Perivenular Deep Capillaries Near the Fovea on
OCT Angiography. Ophthalmol Sci. 2024;4(5):100482. doi: 10.1016/}.
x0ps.2024.100482

ISSN 2306-4145

https://zmj.zsmu.edu.ua


https://zmj.zsmu.edu.ua/
https://orcid.org/0000-0002-6217-1628
https://orcid.org/0000-0002-2189-9700
https://orcid.org/0009-0006-3428-8008
mailto:okcavit%40gmail.com?subject=
https://doi.org/10.1097/JS9.0000000000000834
https://doi.org/10.7759/cureus.39076
https://doi.org/10.1001/jamaophthalmol.2017.0080
https://doi.org/10.18240/ijo.2017.10.11
https://doi.org/10.1097/CM9.0000000000003052
https://doi.org/10.1097/CM9.0000000000003052
https://doi.org/10.1016/j.jfo.2023.07.012
https://doi.org/10.1167/tvst.11.4.20
https://doi.org/10.1159/000525051
https://doi.org/10.22336/rjo.2023.25
https://doi.org/10.52225/narra.v4i3.1732
https://doi.org/10.3390/jcm14248644
https://doi.org/10.1111/1753-0407.13374
https://doi.org/10.1007/s10792-020-01621-z
https://doi.org/10.1016/j.xops.2024.100482
https://doi.org/10.1016/j.xops.2024.100482

Original research

328

20.

21.

Choi EY, Park SE, Lee SC, Koh HJ, Kim SS, Byeon SH, et al. Associa-
tion Between Clinical Biomarkers and Optical Coherence Tomography
Angiography Parameters in Type 2 Diabetes Mellitus. Invest Ophthalmol
Vis Sci. 2020;61(3):4. doi: 10.1167/iovs.61.3.4

Dogan B, Dogan U, Gedik B, Turkmen B, Cakir RC, Demirer ME, et al.
Optical coherence tomography angiography evaluation of optic disc and
retinal vascular densities in obese patients. Photodiagnosis Photodyn
Ther. 2023;44:103826. doi: 10.1016/j.pdpdt.2023.103826

Wijesingha N, Tsai WS, Keskin AM, Holmes C, Kazantzis D, Chandak S,
et al. Optical Coherence Tomography Angiography as a Diagnostic
Tool for Diabetic Retinopathy. Diagnostics (Basel). 2024;14(3):326.
doi: 10.3390/diagnostics 14030326

Chua J, Sim R, Tan B, Wong D, Yao X, Liu X, et al. Optical coherence
tomography angiography in diabetes and diabetic retinopathy. J Clin
Med. 2020;9(6):1723. doi: 10.3390/jcm9061723

EIShazly M, Elessawy KB, Salama MM. Short-term effect of weight loss
after bariatric surgery on IOP, RNFL thickness, and the optic nerve head
blood flow measured by OCTA. Eur J Ophthalmol. 2022;32(4):2153-8.
doi: 10.1177/11206721211048365

Debourdeau E, Gardes G, Nocca D, Carriere |, Chiquet C, Villain M,
et al. Longitudinal Effect of Bariatric Surgery on Retinal Microcircu-
lation and Target Organ Damage: the BASTOD Study. Obes Surg.
2022;32(7):1-10. doi: 10.1007/s11695-022-06064-2

ISSN 2306-4145  https://zmj.zsmu.edu.ua

Zaporozhye Medical Journal. Volume 28. No. 4, July - August 2026


https://zmj.zsmu.edu.ua/
https://doi.org/10.1167/iovs.61.3.4
https://doi.org/10.1016/j.pdpdt.2023.103826
https://doi.org/10.3390/diagnostics14030326
https://doi.org/10.3390/jcm9061723
https://doi.org/10.1177/11206721211048365
https://doi.org/10.1007/s11695-022-06064-2

	Isakova O. A., Mylytsya K. M., Mylytsya M. M. [Screening potential of optical coherence tomography angiography for assessing metabolic risk prior to bariatric surgery]
	Article info
	UDC
	DOI
	Key words

	Introduction
	Aim
	Materials and methods
	Results
	Discussion
	Conclusions
	Funding
	Information about the authors
	Corresponding author
	References
	Tables
	Table 1. Associations of OCTA-derived retinal microcirculation parameters with markers of metabolic control in the study cohort (n = 32)

	Figures
	Fig. 1. Comparison of retinal plexus vessel density between patient groups. Statistical significance was defined as p ≤ 0.01.
	Fig. 2. ROC curves of OCTA-derived retinal microcirculation parameters. A: relative to HOMA-IR; B: relative to HbA1c.



