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PERIPAPILLARY MICROVASCULAR ALTERATIONS AFTER SILICONE OIL TAMPONADE
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Silicone oil tamponade is widely used in the surgical treatment of complex retinal disorders; however, its possible influence
on the microcirculation of the optic nerve remains insufficiently investigated. This exploratory longitudinal study evaluated
changes in peripapillary microcirculation after silicone oil removal in patients who underwent vitreoretinal surgery with prolonged
silicone oil tamponade. Twenty eyes of nineteen patients were followed after silicone oil removal and divided into two groups
according to tamponade duration of one to six months and six to twelve months. Peripapillary microvascular parameters were
assessed repeatedly during a twelve-month follow-up period. Both peripapillary vessel density and blood flow index demonstrated
gradual improvement after silicone oil removal in both groups. Eyes with a shorter duration of silicone oil tamponade showed a
more favorable pattern of microvascular recovery throughout follow-up. These findings suggest that prolonged silicone oil
tamponade may be associated with slower restoration of peripapillary microcirculation after surgery.

Key words: vitreoretinal surgery, peripapillary microcirculation, optical coherence tomography angiography, optic nerve,
retinal detachment, silicone oil tamponade.

Xagxn 1.O.

NEPUITANISAAPHI MIKPOCYJIUHHI 3MIHHU IICJISI TAMIIOHA A CHJIIKOHOBOIO
OJII€10, BUBHAUYEHI 3A JJOIIOMOI'OIO OITUYHOI KOTEPEHTHOI TOMOI' PA®II-
AHTTOT'PA®IT

TamrmoHazia CHITIIKOHOBOIO OJII€IO ITMPOKO 3aCTOCOBYETHCS B XipypridHOMY JIIKYBaHHI CKJIQIHHUX 3aXBOPIOBAHb CITKIBKH;
OJHAK 11 MOJKJIMBUIT BIUTUB Ha MIKPOLMPKYJISALIIO 30pOBOTO HEPBA 3aJIHIIAETHCS HEAOCTATHHO BUBYCHUM. Y LBOMY ITOLTYKOBOMY
MPOAOJIBHOMY OCIIIKESHHI OL[IHIOBAIHM 3MiHU EPHIIAMIIPHOT MIKpOLMPKYIIALIT MiC/Isl BUAAICHHS CUIIIKOHOBOI OJIii y Malli€HTiB,
sSIKi IEPEHECITH BITPEOPETHHAIBHY OIepalilo 3 TPHBAJIOI0 TAMIIOHAIO0 CHIIIKOHOBOIO odi€ro. ITicis BuiaeHHs CHIIIKOHOBOT otil
i HarsiIoM mnepeOyBaid ABAALATH O4ed B ATHAAUATH MAIi€HTIB, SKUX OyJI0 PO3MOMINCHO Ha IBi TPYHH 3alEXKHO Bif
TPUBAJIOCTI TaMIIOHAIH: BiJ OMHOTO [0 IISCTH MICSALIB Ta BiJ MIECTH A0 IBAHAAIATH MicsuiB. [lepunamisipHi MiKpoCyAuHHI
HapaMeTpH OLIHIOBAJIM MIOBTOPHO MPOTATOM 12-MiCSYHOTO Mepioy CrocTepeKeHHs. SIK MiNbHICTh NePUIANIAPHUX CYIHH, TaK i
iHAEKC KPOBOTOKY JEMOHCTPYBAJIM IOCTYIIOBE MOJIMIICHHS MICNsA BUAAJCHHS CHJIIKOHOBOi onii B 000X rpymax. B ouax i3
KOPOTILOI TPUBAJICTIO TAMIIOHAAN CHJIIKOHOBOIO OJIEI0 Big3Hauanacs CHPUATIMBILIA JUHAMIKA BiXHOBICHHS MiKPOLMPKYJISALIT
HPOTATOM YChOTO IIepiofy criocTepekeHHs. OTpUMaHi JaHi JA0Th MiJCTaBU MPUITYCTUTH, 10 TPHUBAJIa TaAMIIOHAA CHIIIKOHOBOO
oJriero Mo)ke OyTH MOB’s13aHa 3 OBUIBHIIINM BiTHOBJICHHSM HEPHUIANUIPHOT MIKpOUUPKYJIALIT iCIs omeparii.

KurouoBi ciioBa: BiTpeopeTHHanbHa Xipypris, NepUlanisipHa MIKpOLMPKYJISLIs, ONTHYHA KOTepeHTHa ToMorpadis-
anriorpadis, 30poBHil HepB, BiAIIAPYBaHH: CITKIBKH, TAMIIOHA/Ia CHIIIKOHOBOIO OJII€IO0.

Silicone oil (SO) has been widely used as a vitreoretinal ~ procedures, particularly in the
long-term intraocular tamponade for several decades management of complex retinal detachments
in vitreoretinal surgery [5, 6, 9]. Since the associated with proliferative vitreoretinopathy, giant
introduction of intravitreal silicone oil in 1962, SO retinal tears, proliferative diabetic retinopathy, ocular
has become an integral component of modern trauma, and viral retinitis [3, 8, 9].

© Haji LF., 2026 131 https://pdmu.edu.ua/ Ta https://womab.com.ua/ua/
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The main advantages of silicone oil include stable
and prolonged endotamponade, the absence of strict
postoperative positioning requirements, preservation of
optical media transparency allowing continuous fundus
visualization, and relatively maintained visual acuity
while the tamponade remains in situ [7].

Despite these benefits, silicone oil use has been
associated with a spectrum of postoperative
complications, such as corneal decompensation, band
keratopathy, cataract progression, secondary
glaucoma, and unexplained visual loss following oil
removal [9, 17, 18]. Silicone oil-associated optic
neuropathy has been reported with variable incidence,
although its pathophysiological mechanisms remain
incompletely understood and are likely multifactorial,
involving mechanical compression, metabolic
disturbances, and microcirculatory impairment [9].

The introduction of optical coherence
tomography angiography (OCTA) has enabled non-
invasive, high-resolution visualization of the radial
peripapillary capillaries (RPC) and quantitative
assessment of microvascular integrity [4, 16].
Alterations in RPC perfusion have been documented
in glaucoma, ischemic optic neuropathy, and other
optic nerve disorders [2, 11, 14], supporting the role
of OCTA-derived vascular parameters as early
biomarkers of neurovascular dysfunction. In addition,
OCTA provides valuable insight into optic nerve head
microcirculation, offering potential prognostic
relevance in conditions associated with retinal or
optic nerve stress [12, 13].

Given the potential compressive, metabolic, and
oxygen diffusion—related effects of silicone oil on the
retina and optic nerve, further investigation of
silicone oil-associated microcirculatory alterations
remains of considerable clinical importance.
However, data regarding longitudinal peripapillary
microvascular changes associated with different
durations of silicone oil tamponade remain limited.

The purpose of the study was to quantitatively
evaluate the association between silicone oil
tamponade duration and longitudinal changes in
peripapillary vessel density and flux index, as
measured by OCT angiography.

Materials and methods. This study was designed
as a single-center exploratory observational longitudinal
cohort intended to generate hypotheses regarding
peripapillary microvascular changes associated with
silicone oil tamponade and its duration. The study was
conducted at the National Ophthalmology Center
named after Academician Zarifa Aliyeva (Department
of Diabetic Eye Complications) between 2023 and
2024. A total of 28 patients were initially screened. Two
patients were excluded due to elevated intraocular
pressure, and six patients were excluded because of poor
OCTA image quality secondary to posterior capsule
opacification. Only scans with a signal strength>7 were
accepted for analysis. One patient was excluded because
of advanced silicone oil emulsification resulting from
lack of follow-up for two years.

As a result, the final sample consisted of 20 eyes
from 19 patients with rhegmatogenous retinal
detachment, including 10 males (52.6 %) and 9
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females (47.4 %), with a mean age of 49.6+4.94 years
(range, 24-70 years). In this cohort, silicone oil
tamponade was selected for eyes with complex
rhegmatogenous retinal detachment, defined by
extensive or inferior retinal breaks, the presence of
proliferative vitreoretinopathy, or other intraoperative
features necessitating prolonged internal tamponade.

All patients received a comprehensive
ophthalmic examination, including best-corrected
visual acuity, autorefractometry, tonometry, slit-lamp
biomicroscopy, indirect ophthalmoscopy, structural
OCT, and OCT angiography (Cirrus HD-OCT 5000,
Carl Zeiss Meditec, AngioPlex). Peripapillary OCTA
scans (4.5x4.5 mm) were obtained before silicone oil
removal and at 1, 3, 6, and 12 months postoperatively.
Quantitative parameters included peripapillary vessel
density and flux index. The mean OCTA scan quality
score was 7.3%1.1 before silicone oil removal and
7.9+0.9 after removal.

Exclusion criteria included high myopia,
elevated intraocular pressure, significant OCTA
artifacts, ischemic optic neuropathy or other optic
nerve disorders, and any history of ocular surgery
except cataract or refractive surgery. Only patients
with acceptable OCTA image quality were included
in the final analysis.

All surgeries were performed by a single
vitreoretinal surgeon. The surgical protocol consisted
of combined cataract phacoemulsification and
standard three-port 23-gauge pars plana vitrectomy
with 1000-centistoke silicone oil tamponade under
general anesthesia. Additional membrane peeling was
performed when clinically indicated based on
intraoperative findings. Complete retinal reattachment
after primary surgery was achieved in all cases.
Posterior capsulotomy was routinely performed during
silicone oil removal. Postoperative treatment included
topical antibiotics and corticosteroids.

A formal a priori sample size calculation was
not performed because this study was designed as an
observational longitudinal cohort including all
consecutively eligible patients within the study
period. A priori power analysis was not feasible due
to the exploratory longitudinal design and the absence
of established effect-size estimates for OCTA-
derived neurovascular parameters in silicone oil
tamponade. Inclusion of all eligible cases is a
commonly accepted approach in microvascular
imaging research. As such, the results should be
interpreted as hypothesis-generating rather than
confirmatory.

Statistical analysis. Given the exploratory
nature of this study and the limited sample size,
analyses were primarily descriptive and hypothesis-
generating. Formal inferential statistics and
multivariable modeling were not performed due to
insufficient statistical power inherent to this
exploratory study design. Longitudinal trends in
peripapillary vessel density and flux index were
assessed using mean values and graphical trajectories.
Future adequately powered studies are required to
validate these observations using inferential
statistical approaches.
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This study was conducted as part of the PhD
dissertation entitled ‘“Vitreoretinal corrahiyyado
silikon yag1 tamponadasi aparilan gozlordo optik
koherent tomoqrafiya angioqrafiyasi ilo gdérmo
sinirinin vaziyyetinin qiymatlondirilmasi”
(“Assessment of the optic nerve condition in eyes
with silicone oil tamponade in vitreoretinal surgery
using optical coherence tomography angiography”),
which was reviewed and approved by the Academic
Council of the National Ophthalmology Center
named after academician Zarifa Aliyeva on 24 April
2024 (Protocol No. 1). The study used fully
anonymized clinical data obtained during routine
ophthalmic care and involved no deviation from
standard clinical practice. The study adhered to the
tenets of the Declaration of Helsinki.

Results of the study. A total of 19 patients (20
eyes) were included in the final analysis. The duration
of'silicone oil tamponade ranged from 1 to 12 months.
Silicone oil removal was performed according to
standard clinical indications after confirmation of
stable retinal reattachment. Best-corrected visual
acuity was not used as an outcome parameter because
of substantial variability related to macular
pathology, including full-thickness macular holes and
postoperative macular structural changes associated
with retinal detachment repair.

OCTA imaging was performed on the day of
silicone oil removal (immediately before surgery) and
subsequently at 1, 3, 6, and 12 months
postoperatively.

Group 1 (tamponade duration 1-6 months)

Mean peripapillary vessel density increased
progressively from 40.16+1.34 at the time of SO
removal to 41.85+1.61 at 1 month, 43.05£1.19 at 3
months, 44.17+1.33 at 6 months, and 45.13+1.52 at
12 months.

Similarly, the mean flux index showed a
continuous rise from 0.341+0.044 before removal to
0.360+0.039 at 1 month, 0.391+0.022 at 3 months,
0.408+0.015 at 6 months, and 0.418+0.015 at 12
months.

Group 2 (tamponade duration 6—12 months)

In this group, vessel density increased from
37.944+0.90 at baseline to 39.72+0.97 at 1 month,
42.22+1.26 at 3 months, 42.49+1.05 at 6 months, and
43.67+0.87 at 12 months.

The flux index also demonstrated a gradual
improvement, rising from 0.245+0.038 before
removal to 0.287+0.039 at 1 month, 0.319+0.033 at 3
months, 0.358+0.029 at 6 months, and 0.392+0.020
at 12 months.

Overall, both groups exhibited a clear
postoperative increase in vessel density and flux index,
with Group 1 showing a recovery trajectory consistent
with shorter silicone oil exposure. Given the
exploratory design, results are presented descriptively
without formal hypothesis testing (Fig. 1).

The graph illustrates the temporal dynamics of
peripapillary vessel density (solid lines) and flux
index (dashed lines) in eyes with silicone oil
tamponade duration of 1-6 months (Group 1) and 6—
12 months (Group 2). Measurements were obtained
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at the time of silicone oil removal and at 1, 3, 6, and
12 months postoperatively. Both parameters
demonstrated a gradual postoperative increase in both
groups, with a more favorable recovery pattern in
eyes with shorter tamponade duration.

—8— PVD - Group 1 (1-6 mo)
PVD - Group 2 (6-12 mo) B

-@- Flux index - Group 1 (1-6 mo) =~~~

Flux index - Group 2 (6-12 mo)
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Fig. 1. Longitudinal changes in peripapillary vessel density and
flux index following silicone oil removal.

Discussion. Silicone oil remains an essential
long-term endotamponade in vitreoretinal surgery;
however, its potential impact on retinal and optic
nerve physiology continues to be debated. Although
considered chemically inert, SO forms a spherical
intravitreal bubble that exerts mechanical forces
through volume displacement and surface tension at
the oil-aqueous interface. These properties allow
effective retinal support, yet several studies have
reported that SO may be associated with structural,
metabolic, and microvascular alterations within the
retina and optic nerve head [12].

OCTA allows quantitative assessment of
vascular structure and blood flux in the posterior
segment, particularly in macular and peripapillary
regions. By detecting motion contrast generated by
erythrocyte flux, OCTA enables depth-resolved
visualization of retinal capillary networks and
provides quantitative metrics such as vessel density
and flux index, which are sensitive to subtle
microvascular alterations [1].

Recent studies published between 2024 and
2025 have further explored the effects of SO
tamponade on retinal and optic nerve perfusion.
Karakosta et al. reported gradual improvement in
macular and optic disc perfusion following SO
removal [10]. Nassar et al. described changes in flux
density accompanied by functional alterations
assessed by microperimetry during silicone oil
tamponade [15].

In the present cohort, silicone oil tamponade
was selected for complex RRD cases requiring
prolonged internal tamponade due to extensive
breaks, inferior pathology, or proliferative
vitreoretinopathy, in which gas tamponade alone was
considered insufficient.

In this exploratory series of patients with
complex rhegmatogenous retinal  detachment,
peripapillary vessel density and flux index showed a
consistent increase during the 12-month follow-up
period after silicone oil removal in both short- and
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long-duration tamponade groups. The gradual and
monotonic nature of these changes suggests a temporal
association with silicone oil removal, although random
measurement variability cannot be entirely excluded.
Eyes with shorter tamponade duration demonstrated a
more pronounced improvement trend, indicating that
tamponade duration may influence the extent of
microvascular alteration.

This study was not designed to detect
statistically significant intergroup differences, and
therefore the results should be interpreted
descriptively. Pre-vitrectomy OCTA imaging was not
feasible due to media opacity, fixation instability, and
segmentation inaccuracies related to retinal
detachment, limiting baseline comparisons.

Several limitations of this study should be
acknowledged. Although the cohort was restricted to
rhegmatogenous retinal detachment to minimize
pathophysiological heterogeneity, the sample size
was relatively small, which limits the generalizability

comparison between groups. Second, pre-vitrectomy
OCTA assessment was not feasible due to media
opacities, fixation instability, and segmentation
artefacts associated with retinal detachment,
preventing baseline microvascular comparison.
Third, this study was designed as an exploratory
descriptive analysis; therefore, the observed trends
should be interpreted as hypothesis-generating rather
than confirmatory.

Despite the relatively small sample size, these
findings support the potential role of OCTA-derived
peripapillary vascular parameters as indicators of
microcirculatory changes associated with silicone oil
tamponade. These parameters may potentially serve
as early imaging biomarkers of optic nerve
microvascular alterations in eyes undergoing
vitreoretinal surgery with silicone oil tamponade.
Further large-scale prospective studies with
standardized imaging protocols are required to clarify
the clinical relevance and long-term implications of

of the findings and precludes formal statistical these observations.

Conclusion

Peripapillary optical coherence tomography angiography parameters showed gradual improvement after
silicone oil removal, with recovery patterns varying according to the duration of tamponade. Eyes with shorter
silicone oil tamponade demonstrated a more favorable trend of microvascular recovery throughout the follow-
up period than eyes with longer tamponade duration. These findings suggest that prolonged silicone oil exposure
may influence the restoration of peripapillary microcirculation following vitreoretinal surgery. Longitudinal
assessment of peripapillary microvascular changes may improve the understanding of postoperative tissue
recovery and provide additional information beyond conventional structural examination alone. Optical
coherence tomography angiography represents a valuable non-invasive imaging modality for monitoring optic
nerve microcirculation after silicone oil removal and may help identify subtle postoperative vascular alterations.
Although these findings require confirmation in larger prospective studies with homogeneous patient
populations and standardized imaging protocols, the present results support the potential clinical value of serial
peripapillary microvascular assessment during postoperative follow-up.

Prospects for further research. Future prospective studies with larger homogeneous cohorts and
standardized imaging protocols are warranted to validate these findings and further clarify the role of
peripapillary optical coherence tomography angiography in postoperative monitoring after silicone oil removal.
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PHYSICAL THERAPY PROGRAM IN PATIENTS’ SURGERY DUE TO PERITONITIS
IN THE EARLY POSTOPERATIVE PERIOD

e-mail:ch.igor.if@gmail.com

Mortality in peritonitis ranges from 9.2 to 37.5 % and has remained so over the past decades. We examined 165 patients
with acute surgical pathology. The age of the patients ranged from 18 to 93 years. Men were — 75, women — 90. Conducting a
rehabilitation program in the postoperative period in patients operated on for peritonitis contributes to the earliest restoration of
the work of all vital organs and systems. Implementation of a rehabilitation program (early mobilization, breathing exercises and
dosed active movements for the upper and lower extremities) 12—16 hours after the end of the surgical intervention, which were
comprehensive and phased, contributed to the reduction of bronchopulmonary complications by 5.6 %, thrombosis by 3.2 %, early
intestinal obstruction by 1.1 %. Conducting physical therapy should be focused on the individual characteristics of each patient,
taking into account age, concomitant pathology, duration and volume of surgical intervention.

Key words: physical therapy, rehabilitation program, surgical treatment, peritonitis, early postoperative period.
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MPOI'PAMA ®I3UYHOI TEPAIIIT Y XBOPHUX, OIIEPOBAHHUX 3 [IPUBOAY NEPUTOHITY,
B PAHHBOMY IIICJISAONEPAINIMHOMY INEPIOAI

JleranbHICTH IPH IEPUTOHITI cTaHOBUTSE Bix 9,2 110 37,5 % 1 3aNuIIaeThCs HA TAKOMY PiBHI MPOTATOM OCTaHHIX AECSTHIITD.
Hawmu Oyno obcteskero 165 mamieHTiB i3 TOCTpOrO XipypriyHoro marojioriero. Bik xBopux xonuBases Bix 18 no 93 pokis. Yonosiki
Oyro 75, xinok — 90. [IpoBenenHs nporpamu peabimitarii y miciasonepamiiHoMy Iepioli y MaIlieHTiB, IPOOIEPOBAHUX 3 TIPHBOLY
HNEPUTOHITY, CHpHsE SKHAHIIBHIMIOMY BiJHOBICHHIO POOOTH BCIX JKHTTEBO BaKIMBUX OpraHiB Ta CHCTeM. BrpoBamkeHHsS
nporpaMu peabinitarii (paHHs MoOLII3alis, AUXalbHI BIPAaBU Ta JO30BaHI aKTUBHI PyXH JUIS BEPXHIiX 1 HIDKHIX KIiHIIIBOK) depe3
12—16 roxmuH micis 3aKkiHUSHHS XipypridHOro BTPYYaHHs, SIKI Mald KOMIUICKCHHU Ta IOETAHUN XapakTep, CIPUSUIIO 3HUKEHHIO
YacTOTH OpOHXOJIETEHEBUX YCKIaaHeHb Ha 5,6 %, Tpombo3iB — Ha 3,2 %, paHHBOI KHUIIKOBOI HempoximHocti — Ha 1,1 %.
IpoBenennst ¢izuunoi Tepamii Mae OyTH 30pi€eHTOBaHE Ha IHAWBIAYyaNbHI 0COOIMBOCTI KOXKHOTO MAIli€HTa 3 ypaxyBaHHIM BIKY,
CYIyTHBOI ATOJIOTI1, TPUBAIOCTI Ta 00CATY Xipypri4HOro BTPY4aHHSI.

KurouoBi ciioBa: Qisnuna Teparisi, mporpaMa peadinitamii, Xipypridae JIiKyBaHH:, ICPUTOHIT, paHHIH micIsonepaiiHuit
nepiox.
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The management of patients with peritonitis
presents a challenging and unpredictable task for
every surgeon, regardless of their experience and
skill. Prevention of complications and the
rehabilitation of patients operated on for peritonitis
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remain largely unresolved issues. Today, as in
decades past, peritonitis continues to be a complex
and highly unpredictable complication of acute
surgical pathologies [1]. Endogenous intoxication
plays a key role in the progression of peritonitis,
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