ORIGINAL STUDY ARTICLES Vol. 18(2)2025 Ophthalmology Journal
17

DOI: https://doi.org/10.17816/0V516560 EDN: BSGTBO

Specific Clinical Manifestations of Proliferative
Diabetic Retinopathy in Young Patients and
Assessment of Technical Challenges of Endovitreal

Surgery and its Outcomes
Yan B. Lebedev', Oleg V. Kolenko|"%3, Alexander Yu. Khudyakov', Evgenii L. Sorokin'

! The S. Fyodorov Eye Microsurgery Federal State Institution, the Khabarovsk branch, Khabarovsk, Russia;
2 Postgraduate Institute for Public Health Workers, Khabarovsk, Russia;
% Far-Eastern State Medical University, Khabarovsk, Russia

ABSTRACT

BACKGROUND: The number of young patients with type 1 diabetes mellitus is steadily increasing in all countries of the
world. Technical features of performing vitrectomy for proliferative diabetic retinopathy in patients with type 1 diabetes
mellitus have not been sufficiently studied. The need for their study is very urgent, since the number of such patients is
constantly increasing, the information obtained will help to avoid intra- and postoperative complications that may arise
during vitrectomy.

AIM: The work aimed to study the morphological and functional features of proliferative diabetic retinopathy in young pa-
tients with type 1 diabetes mellitus and to assess the technical challenges of endovitreal surgery and its outcomes.
METHODS: The study included unselected young patients with proliferative diabetic retinopathy and type 1 diabetes mel-
litus who were indicated for vitreoretinal surgery. A total of 32 patients (55 eyes) aged 18 to 46 years were selected; best
corrected visual acuity with light projection was up to 0.3. A three-port pars plana endovitreal procedure was performed in
all patients.

RESULTS: A total of 48 eyes had dense fused posterior hyaloid and internal limiting membranes and affected vessel
hemorrhages tending toward re-occur when they were separated. Flat fusions of the preretinal membranes, retinal vessels,
and retina were observed in 25 eyes. These characteristics prolonged endovitreal surgery. All procedures were completed
with silicone oil tamponade. On day 1, 40 eyes had small preretinal hemorrhages at the posterior pole. Large preretinal
hemorrhages developed in 15 eyes. One month after silicone oil removal, best corrected visual acuity in 36 eyes increased
to 0.2-0.8.

CONCLUSION: Significant technical challenges of vitrectomy were noted in all patients and were caused by a severe dam-
age to the vitreomacular interface. One month after silicone oil removal, proliferative diabetic retinopathy was stabilized
in 96% of the eyes.
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AHHOTALUA

06ocHoBaHMe. Y1cno MONOALIX NALMEHTOB C CaxapHbIM AMabeToM 1-ro TMNa HeYKNIOHHO PacTEéT BO BCeX CTpaHax Mupa.
TexHuueckme 0c06EHHOCTW BbINOSIHEHUS BUTPIKTOMUM NpU nponndepaTMBHON AnMabeTMyecKoi peTMHoNaTuM Yy NaLueHToB
C caxapHbIM finabeToM 1-ro TMNa M3yyeHsbl HefoCcTaTouHO. HeobxoAMMOCTb MX UCCNE0BaHMS 04EHb aKTyalbHa, MOCKOMbKY
UMCNO TaKWX NALMEHTOB NOCTOSHHO YBEIMYMUBAETCS, TO NOJTYYEHHbIE CBEAEHUS N03BONAT U3beratb MHTpa- U NocTonepauy-
OHHbIX OCNOXHEHUI, CMOCOBHBIX BO3HWUKHYTb MPY BbIMOIHEHUW BUTPIKTOMUM.

Lenb — n3yueHne MopdodyHKLMOHANBHBIX 0COBEHHOCTEN MponndepaTUBHON AUabeTUHECKON PeTUHONATUM Y MOMOABIX
MauMeHTOB C caxapHbiM AuabeToM 1-ro TMNa, oLeHKa TEXHUYECKUX TPYAHOCTEN 3HLOBUTPEAbHOM XMPYPruK, eé UCXOA0B.
Matepuansl u MeTogbl. [poBeaeHa cnoLwHas BelbopKa BCex MOI0AbIX MALMEHTOB C NpondepaTUBHLIMU CTaAUAMM [1a-
DeTuyecKoii peTMHONaTUU NpK caxapHoM auabeTe 1-ro TMna, KOMy Dbina NoKasaHa BUTPeOpPeTUHaNbHas XMpyprus. beino
otobpaHo 32 nauuenTa (55 rnas) ot 18 Ao 46 neT: MaKcUManbHO KOPPUrMPOBaHHAs OCTPOTA 3PeHUs OT HemnpaBWIbHOM
npoekumn fo 0,3. BceM naumeHTaM BbINOAHSANM TPEXMOPTOBOE 3HA0BUTPeanbHOe BMELLATeNbCTBO Yepes MOCKYK YacTb
LMnMapHoro Tena.

PesynbTatbl. B 48 rnasax uMenocb NnoTHoe cpaLlieHne 3agHen r1anonaHoi MeMbpaHbl C BHYTPEHHEN MOrpaHUYHON MeM-
BpaHoW, KpoBOTEUEHME U3 NEPECEYEHHBIX COCYLOB, NPU UX OTAENEHUN — CKIIOHHOCTb K PeLUAMBUPOBAHMIO KPOBOTEYEHUS.
B 25 rnasax — n/ocKOCTHble CpaLLeHUs NpepeTuHabHbIX MeMOpaH, peTUHabHbIX COCYAO0B M ceTyaTku. Bcé 3to no-
BbILIAN0 ANMTENbHOCTb 3HA0BUTPEANbHOro BMellaTenbcTBa. Bce onepauun 3aBepluMnmncb CUAMKOHOBOW TaMMOHaAoM.
B 1-e cyTku Ha 40 rnasax uMenucb HebonbluMe npepeTUHaNbHbIE KPOBOM3UAHMSA B 3afHeM nontoce. Ha 15 rnasax Bos-
HWK/IM MacCMBHbIE NpepeTUHabHble KpoBom3nuaHuA. CnycTa Mecal nocne ypaneHus CUAMKOHA MaKCUManbHO KOppUIru-
poBaHHas 0CTpOTa 3peHus Ha 36 rna3ax nosbicunack go 0,2-0,8.

3aknioyenue. iMenuch 3HauuTeNbHbIE TEXHUYECKME TPYLHOCTU BbIMOHEHUS BUTPIKTOMUM y BCEX MALMEHTOB M3-3a TA-
YKENOro COCTOAHWA BUTPEOMaKynapHoro uHTepdeiica. Ctabunusaums KIMHUYECKOro Te4eHus nponmdepaTuBHOW auabeTn-
YeCKOM peTMHONATMM CMYCTA MeCAL, Nocne yAaneHus CUMKoHa bbina gocturtyta B 96% rnas.

KnioueBble cnosa: I'IpOJ'IVICI)epaTVIBHaH InabeTtnyeckas peTuHonaTua y MosioablX NauMeHTOoB; 3HA0BUTPEAJIbHAA XUPYprus;
TEXHUYECKKEe TPYOAHOCTU; O0CJI0XKHEHUA.
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BACKGROUND

Statistical data show that the number of young pa-
tients with type 1 diabetes mellitus (T1DM) is steadily in-
creasing worldwide. In 2021, there were 2,607,712 child-
ren and adolescents under 19 years with DM worldwide.
The annual increase in new cases in this age group is up
to 96,000 children and adolescents under 15 years and
over 132,000 adolescents and young people aged 15-
20 years [1]. According to the Russian Diabetes Mellitus
Federal Register, in 2021, the total number of children,
adolescents, and young people under 18 years with T1DM
increased to 42,951 compared with 29,690 in 2016 [2].
The incidence of T1DM in young people is constantly in-
creasing. The official expected increase is about 3% per
year, although it may vary depending on a geographical
region [3].

The most common and severe vascular complication
of T1 DM is diabetic retinopathy (DR). Duration of T1DM
of up to 5, from 5 to 10, and over 15 years results in DR
in 9%-17%, 44%-80%, and 87%-99% of cases, respec-
tively [4—6]. Proliferative DR is the most severe stage,
causing irreversible blindness and visual impairment
[7-11]. Compared with proliferative diabetic retinopathy
(PDR) in elderly patients with type 2 DM, the DR clinical
course in T1DM is characterized by the rapid develop-
ment and progression of retinal neovascularization [12].
PDR in T1DM develops early in adolescence and has an
aggressive course. Without adequate control and prompt
preventive panretinal photocoagulation, PDR poses a
risk of irreversible blindness after 10-15 years of DM
[4, 6, 13].

Dhillon et al. [14] report that PDR develops in 14-year-
old adolescents after 7.7 years of DM (0.6%—-13.7%). No-
tably, glycated hemoglobin (HbA1c) level averages 8.6%
(5.6%-13.1%). However, if the mean HbAlc increases
to 9.1% (7.2%-14%), this period is reduced to 5 years.
Higher HbA1c levels and a longer DM duration are sig-
nificant risk factors for the DR development and progres-
sion [15].

Published data describe features of the post-vitrecto-
my period in young patients with PDR. Usui et al. [16] re-
port visual impairment in 22% of young patients after vit-
rectomy for PDR. The authors attribute this to irreversible
changes in the retina and optic nerve, neovascular glau-
coma, and several other common factors. Liao et al. [17]
agree with this opinion and note that the incidence of
post-vitrectomy complications in young patients with
PDR is higher than in elderly patients. In their opinion,
this may be explained by the longer duration of DM and
poorer glycemic control.

In recent years, vitreoretinal surgery (VRS) has be-
come widely used in clinical practice and significantly
expanded surgical treatment options for PDR. Diag-
nostic capabilities of in-life vitreoretinal visualization
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have also expanded. Technical aspects of vitrectomy
for PDR in young patients with early onset of DM have
not been described in the available published sources.
There are some data on VRS outcomes in young patients
with DM [18].

Ricca et al. [19] evaluated the functional outcomes
of vitrectomy in young patients with PDR secondary to
T1DM, but the study only assessed if visual functions
complied with the US minimum standard for car driv-
ers. Technical intraoperative challenges of vitrectomy and
specific features of the early postoperative period remain
unstudied.

As technical aspects of vitrectomy and its anatomical
and functional outcomes in patients with PDR secondary
to T1DM are poorly understood, we considered it signifi-
cant to research this issue in our clinical practice. In our
opinion, it is highly relevant, as the number of patients
is steadily increasing, and the information obtained will
allow preventing possible intra- and postoperative com-
plications of vitrectomy.

The study aimed to analyze the morphological and
functional features of PDR in young patients with T1DM
and to assess the technical challenges of endovitreal
surgery and its outcomes.

METHODS

The study included unselected young patients with
PDR and T1DM who were eligible for VRS. Inclusion cri-
teria were DM onset in childhood or adolescence and se-
vere or advanced PDR. Non-inclusion criteria were HbAlc
above 10 mmol/L and/or fasting blood glucose above
12 mmol/L. We referred these patients to an endocri-
nologist at their place of residence for glycemic control,
and surgery was planned when they reached acceptable
glycemic levels.

Using these criteria, 32 patients (55 eyes) were select-
ed; the age ranged from 18 to 46 years. There were 13 men
and 19 women. The age of T1DM onset ranged from 1 to
25 years, with the mean age of 9.5 years. The DM dura-
tion ranged from 7 to 30 years. Pre-operatively, all pa-
tients achieved relative DM control.

The recommended pre-op blood glucose level was
below 10.0 mmol/L [20]. However, given the sever-
ity and rapid progression of intraocular proliferative
changes, we planned surgery in 4 patients with fasting
blood glucose of 9.0-12.0 mmol/L. In these cases, pre-
op therapeutic measures were taken to normalize it. For
fasting hyperglycemia of 9-12 mmol/L, we increased the
dose of long-acting insulin by 4-6 U/day, and the doses
of prandial insulin were adjusted based on the glycemic
control [21].

The PDR presence and severity were assessed using
the ETDRS clinical classification (1991). Based on this
classification, severe PDR was diagnosed in 24 eyes.
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It was manifested by glial scarring with areas of retinal
neovascularization and proliferation, mainly along the
vascular arcades. Of these, glial scarring and peripap-
illary neovascularization affected the optic disc (OD) in
12 eyes, involved the OD and vascular arcades in 9 eyes,
and extended from the OD and vascular arcades to the
area between the arcades in 3 eyes (see Fig. 1).

A total of 31 eyes had advanced PDR. It manifested as
severe vitreoretinal proliferation causing traction retinal
detachment in the macular area. The foveal area was af-
fected in 17 eyes (see Fig. 2). Traction retinal detachment
involved one macular quadrant in 10 eyes, 2 quadrants in
5 eyes, 3 quadrants in 1 eye, and 4 quadrants (the entire
macular area) in 1 eye (Kroll, 1987).

All 55 eyes had concomitant vitreous hemorrhage
(see Fig. 3). It lasted from 2 weeks up to 2 years, with a
mean duration of 6 months. It was total vitreous hemor-
rhage in 13 eyes and manifested as suspended RBC in the
vitreous cavity and preretinal and vitreal hemorrhages
in 42 eyes.

Panretinal photocoagulation was performed in 18 pa-
tients (29 eyes) 1-18 months pre-operatively. As all
enrolled patients had a proliferative stage of DR, intra-
vitreal angiogenesis inhibitors were not administered
before surgery. All patients had concomitant moderate
or severe diabetic nephropathy, 11 patients had stage
1 or 2 chronic kidney disease (CKD), 4 patients had
stage 3 CKD, of which 1 patient received parenteral di-
alysis and 3 patients received hemodialysis. Surgeries
in these patients were planned between hemodialysis
sessions to reduce the risk or prevent hemorrhagic and
other complications of anesthesia and surgery associ-
ated with circulating anticoagulants. The preoperative
examination included ophthalmoscopy using Schepens’
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binocular indirect ophthalmoscope with a 20 D lens;
macular biomicroscopy using a noncontact lens, wide-
field lens (in case of adequate transparency of ocular
media); B-scan ultrasound of the vitreous cavity (Aviso
B-scanner, France, 50 Hz probe). If ocular media were
transparent, optical coherence tomography of the macula
(Cirrus HD-0OCT, Germany) was performed. The anatomi-
cal characteristics of the vitreoretinal interface (internal
limiting membrane [ILM] and posterior hyaloid membrane
[PHM]) were evaluated. Macular thickness and volume,
posterior vitreous detachment, degree of vitreoretinal
traction and traction retinal detachment were deter-
mined. Baseline best corrected visual acuity (BCVA) was
low and ranged from perception without light projection
to 0.3.

All patients underwent minimally invasive vitreoreti-
nal surgery (VRS). A standard three-port pars plana tech-
nique was used. The Constellation® Vision System (Alcon,
USA) with 25G and 27G instruments was used. The 276
beveled tip and position of the vitrectomy cutter window
closer to the retina allowed using fewer instruments. The
vitrectomy cutter was used as both a delamination spat-
ula, which smaller diameter allowed penetrating dense
membranes to separate them, and scissors to cut and re-
move them. This technique shows particular benefit when
used for bimanual surgery with additional illumination
provided by a chandelier.

For prompt access and improved visualization of in-
traocular abnormal structures, the cloudy, altered vitre-
ous was first removed. If necessary, Pfokalin® (ophthal-
mic vitreous substitute, Betamed LLC, Russia) was used.
During surgery, we focused on determining areas of for-
mation and spread of vitreous strands, membranes, their
location, and prevalence of retinal neovascularization

Fig. 1. Patient A, 28 years old. 0S: Glial scarring of the optic
disc and arcades, traction retinal detachment, and vitreous
hemorrhage. Duration of type 1 diabetes mellitus is 19 years.
HbA1C 8.5%.

DOl https://doiorg/1017816/0V516560

Fig. 2. Patient B, 27 years old. OD preoperatively: Severe fibrovascular
membrane, affecting the optic disc and vascular arcades; traction macu-
lar detachment in all quadrants. Duration of type 1 diabetes mellitus is
17 years. HbA1C 10%, moderate nephropathy.
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areas. We assessed technical challenges of the following
VRS stages: removal of the altered vitreous, intravitreal
blood clots, and fibrovascular membranes, hemostasis,
manipulations with the detached retina, and laser coagu-
lation.

RESULTS

During VRS, we noted several serious baseline mor-
phological characteristics of the vitreomacular interface.
For example, almost all the patients (48 eyes) had dense
fused PHM and ILM. This challenged their mechanical
separation and posed a risk of intraoperative hemorrhag-
es. Attempts to mechanically separate the PHM from the
retina may often lead to retinal defects and hemorrhages.
Therefore, we had to pre-cut the PHM first using vitreous
scissors and forceps and, if necessary, a bimanual tech-
nique. When the fibrovascular tissue was isolated and an
adequate PHM area was peeled, a vitrectomy cutter was
used to completely remove it. The vitrectomy cutter was
used for a stepwise and layer-by-layer removal of ab-
normal structures — proliferative fibrovascular strands
freed from traction and underlying tissues. In addition,
the residual vitreous to be removed was characterized
by high density, which reduced the vitrectomy cutter per-
formance. Sometimes it even had to be replaced with
a new one.

These specific features required gentle removal of the
altered vitreous filled with blood in layers prior to visu-
alization of the PHM and retina. Only this approach al-
lowed minimizing the risk of retinal damage. Additionally,
the vitrectomy cutter position and tip direction had to be
constantly monitored. In particular, it was necessary to
carefully and consistently separate the PHM mechanically
by delaminating it using the vitrectomy cutter, scissors,
and forceps and then cutting it with scissors.

There were also technical challenges of intraop-
erative hemostasis, which prolonged surgery. For ex-
ample, bleeding often occurred from the cut vessels
supplying the fibrovascular membrane, when dense
membranes fused with the retina were separated. En-
dodiathermy of the newly formed vessels was per-
formed to stop bleeding. To minimize the risk of reti-
nal injury, the newly formed vessels were coagulated
on the remaining proliferative tissue. This technique is
universal for surgical treatment of proliferative changes
in type 2 DM (T2DM) and in other post-thrombotic prolif-
erative retinopathies.

Notably, intraoperative hemorrhages tended to re-
occur in these patients despite intraoperative hemostasis
achieved using endodiathermy. This resulted in preretinal
blood clots of various size and volume. They had to be
mechanically removed using forceps and vitrectomy cut-
ter; however, then the blood clots in the vessels were
compromised, and hemorrhages often re-occurred.
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Fig. 3. Patient C, 30 years old. OD: Vitreous hemorrhage, glial scarring,
and traction retinal detachment. Duration of type 1 diabetes mellitus is
20 years. HbA1C 9%, nephropathy.

Therefore, this procedure had to be repeated multiple
times.

The procedure required time-consuming manipula-
tions to reduce microscopic retinal damage. Besides,
a typical symptom in this patient group is high-density
glial membranes taking longer to remove. They were de-
tected in 25 eyes (14 patients).

Additionally, another trend was identified. Many pa-
tients had continuous flat fusions of the preretinal mem-
branes, retinal vessels, and retina (25 eyes). Notably,
there was almost no space between the preretinal fi-
brovascular membrane and retina compared with mem-
branes in elderly patients with PDR secondary to T2DM.
Inter-tissue empty space facilitates manipulations, as
they allow the vitreous instrument to safely penetrate
the preretinal membrane and gently separate it from the
retina and other adherent tissues, for example, vascular
arcades. Dense fusion of the fibrovascular membrane
and retina in the studied patients significantly compli-
cated peeling, cutting of the strands, and removal of
the preretinal membrane, PHM, and other proliferative
structures.

All these complicating aspects prolonged VRS, and its
duration ranged from 45 to 180 minutes. Given the high
risk of intraoperative hemorrhagic complications, much
focus was on monitoring blood pressure in patients using
special equipment.

When removing dense preretinal membranes, retinal
damage was prevented in most cases; however, iatro-
genic breaks occurred in 5 cases (see Fig. 4, a). latro-
genic breaks of the adjacent retina were treated using
laser coagulation. For breaks of the detached retina or
retinal detachment around the break, Pfokalin® or a gas-
air tamponade was used to adhere the retina before laser
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coagulation. All procedures were completed with 5700 cSt
silicone oil tamponade (see Fig. 4, b).

We believe that silicone oil tamponade was preferable
to gas—air tamponade or pneumatic retinopexy, as it has
several benefits. Silicone oil is viscous, transparent, and
completely fills the vitreous chamber, therefore hemor-
rhages are preretinal and local. In addition, silicone oil
mechanically presses the clot against the retina, pre-
venting the leaked blood from dispersing into the vitre-
ous cavity. Interfacial surface tension of silicone oil of
45 din/cm is sufficient to block existing retinal breaks.
Moreover, silicone oil is chemically inert and has a
bacteriostatic effect, which is a positive factor in PDR
treatment [22].

On postoperative day 1, ophthalmoscopy revealed
small preretinal hemorrhages in the area of vascular
arcades, optic disc, and peripapillary in 40 eyes. As the
macular area was intact, visual acuity in these eyes in-
creased by 0.05-0.4, on average by 0.25, as measured
using the Sivtsev chart (see Fig. 4, c). Large preretinal
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hemorrhages were observed in 15 eyes in the early
postoperative period. As a rule, they occurred on post-
operative day 1 and were detected at the first postop-
erative examination. These patients had noticeable pre-
retinal blood clots in the area of the vascular arcades
and optic disc with macular involvement. They were
the reason for no positive visual changes. Visual acu-
ity decreased below baseline, up to no spatial, vision in
4 eyes, as the hemorrhage shaded the macular and foveal
areas.

After 7-10 days, as the preretinal hemorrhages in
these patients were resolving, blood plasma migrated to
the anterior chamber, forming total hyphema in 4 eyes.
In 2 cases, we attempted to surgically wash out hyphema
through a corneal paracentesis until the anterior cham-
ber agqueous humor was transparent. But the next day,
erythrocytes migrated back to the anterior chamber.
This induced an 10P increase up to 32—-38 mmHg within
1-10 days in 11 eyes. Hypotensive therapy decreased IOP
to the upper limit of normal of 25-26 mmHg in 7 eyes.

Fig. 4. Patient D, 38 years old. 0S: g, intraoperative closed funnel-shaped retinal detachment, significant preretinal membrane; b, postoperative day 3,
silicone oil tamponade, the retina is adherent in all quadrants; c, postoperative day 3, diffuse macular edema based on optical coherence tomography

data. Duration of type 1 diabetes mellitus is 24 years. HbA1c 12%.
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Fig. 5. Patient E, 27 years old. OD: repeated silicone oil tamponade.
Day 3 after surgery for large postoperative hemorrhage and ocular hyper-
tension. The retina is adherent. Subretinal and premacular hemorrhage
is observed in the early postoperative period. Duration of type 1 diabetes
mellitus is 17 years. HbA1C 10%, moderate nephropathy.

IOP decreased but remained high (30-32 mmHg) in 4 pa-
tients (4 eyes) while on therapy. These patients were fol-
lowed-up on an in- and outpatient basis, daily or every
other day.

Silicone oil was removed within 3-7 days in 4 eyes
with hyphema and hypotensive therapy failure. After that,
the blood clots were removed in layers using a vitreous
cutter (see Fig. 5).

When removing large preretinal hemorrhages, we
attempted to preserve a flat part of the preretinal clot
for the blood clots on retinal vessels to remain intact.
We also did it to minimize the mechanical impact on the
retina, to prevent iatrogenic retinal break along the edge
of the tightly adherent blood clot (see Fig. 6).

The patients received standard postoperative treat-
ment. On day 3 after discharge, they were prescribed
dexamethasone and antiseptic eye drops for 4 weeks.
The postoperative reaction was resolved at week 4 after
discharge in all cases. Prior to silicone oil removal, all
patients underwent panretinal photocoagulation.

Silicone oil was removed after 2-4 months, on aver-
age after 2.2 months. On day 1 after silicone oil removal,
suspended erythrocytes were observed in 10 eyes; treat-
ment resolved them within 2-21 days, on average within
7 days in 9 patients. Vitreous hemorrhage persisted for
30 days in one patient; therefore, we performed re-inter-
vention, washed out the vitreous chamber, and removed
blood clots from the vitreous basement with silicone oil
tamponade.

BCVA in 36 eyes increased significantly to 0.2-0.8 one
month after silicone oil removal. Although 10 eyes had no
positive changes in BCVA, we considered them surgical

DOI: https://doiorg/1017816/0V516560

Fig. 6. Patient F, 38 years old. Remaining proliferative tissue and pre-
retinal blood clots in the center and periphery based on B-scan of the 0D
vitreous cavity after silicone oil removal.

success. BCVA decreased after ocular hypertension in
7 eyes.

Iris neovascularization did not progress in 53 eyes,
supporting adequate treatment strategy. Three months
after silicone oil removal, 2 eyes developed rubeosis iri-
dis and neovascular glaucoma with spatial vision loss,
which required transscleral diode laser cyclophotocoagu-
lation.

DISCUSSION

PDR is one of the most serious conditions requiring
surgical treatment because of its severe and irrevers-
ible outcomes. In our study, we found that its course is
most rapid in young patients with early onset of T1DM,
and puberty is the trigger. Recent advancements in VRS
have made treatment of these patients more promis-
ing. Favorable outcomes in PDR stabilization and pre-
vention of its severe complications have been reported
[7, 23, 24].

Our study revealed several features of the vitreomac-
ular interface in young patients with PDR and technical
challenges of vitrectomy caused by anatomical and mor-
phological characteristics of the vitreoretinal interface
structures in these patients. They were the following: no
PHM detachment, tight fusion of preretinal membranes
with newly formed vessels and retina, and formation
of massive preretinal hemorrhages in the early postop-
erative period. These hemorrhages are characterized by
high density and tight adhesion to the retina. Increased
bleeding is explained by abnormal rheological and bio-
chemical blood parameters in young patients caused

23
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by concomitant nephropathy and chronic pyelonephritis
(20 patients, 28 eyes).

Based on our observations, the clinical course of
PDR in young patients with T1IDM is characterized by
rapid intraocular changes (within 2-3 months). Trac-
tion retinal detachment usually occurs in the center and
is often accompanied by vitreous hemorrhage. PDR in
these patients is often secondary to diabetic nephropa-
thy or chronic inflammatory kidney disease, which may
significantly complicate both the intra- and postopera-
tive periods. The mentioned challenges of vitreoretinal
surgery for PDR should be considered in young pa-
tients with T1DM to minimize intra- and postoperative
complications.

CONCLUSION

Significant technical challenges of vitrectomy were
observed in all patients with PDR secondary to T1DM.
They were manifested by severe baseline alterations
of the vitreomacular interface, including tight fusion of
PHM with ILM in 87% of patients, which posed a techni-
cal challenge to separate it mechanically; high density of
the altered vitreous, which reduced the vitrectomy cutter
performance; glial membranes tightly fused with retinal
vessels and retinal tissue in 45% of eyes, challenging
their safe separation from the retinal structures.

Technical challenges of intraoperative hemostasis
included bleeding from newly formed vessels, which
undoubtedly prolongs the surgical procedure and may
increase the risk of postoperative complications. There-
fore, surgeons should attempt to optimize the procedure
time, which is possible by using modern technologies and
instruments such as vitreous cutters with a cut rate of
20,000 and small gauge instruments.

Large preretinal hemorrhages affecting the vascular
arcades, optic disc, and macula occurred in the early
postoperative period and tended to increase 10P.

In our experience, silicon oil tamponade is a stabiliz-
ing factor in the postoperative period, as it prevents blood
clots from dispersing into the vitreous cavity and creates
optimal conditions for panretinal photocoagulation.

One month after the silicone oil removal, PDR was
stabilized in 96% of the eyes.
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[0MNOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBtopoB. f1.b. Jlebenes — cbop u obpabotka mMatepuana, Hanu-
CaHuWe TeKCTa, An3aiiH U KoHuenuus; A.H). XyosKkoB — KOHLeNuus u au-
3aitH uccnepoaHus; E.J1. CopokuH — cyLLiecTBeHHbI BKIaZ, B KOHLENLMIo
W I13aliH paboTbl, peAaKTUPOBaHMeE, OKOHYATENbHOE YTBEPXKAEHNE BEPCUM,
nopJiexallei nyénmkaumy. ABTopbl 0400puAM BepcUo Ans MybamKaumum,
a TaKKe COrNacuIMCh HeCTU OTBETCTBEHHOCTb 33 BCE acneKTbl paboThl,
rapaHTMpys HaJJlexallee pacCMOTPEHME W PELLEHNE BONPOCOB, CBA3aHHbIX
C TOYHOCTBIO M [L06POCOBECTHOCTLIO /060N ee YacTw.

JItnyeckas akcnepTnsa. 0aobpeHmre ITMHECKOro KOMUTETA Ha NpoBeSEHNe
UCCeaoBaHusa He noyyanu. MpuynHa — 3aKNoYeHne 3TUYECKOr0 KOMM-
TeTa Ha NpUMeHeHWe CTaHAAPTHbIX METOAO0B JieYeHus He Tpebyetcs, Tak
KaK OHO HeobX04MMO NpU Kakux-NnMbo U3MEeHeHUsX B Cnocobax neyeHus.
ABTOpbI MOAYYMAM NUCBMEHHOE COrNlacke NaLMeHTOB Ha NybNMKaumio Me-
OULMHCKUX faHHbIX 1 doTorpadmi.

WcTouHuku dunaHcmposanus. OTcyTcTByioT.

PackpbiTne uHTepecoB. ABTopbI 3asIBNSIOT 00 OTCYTCTBUW OTHOLLEHMIA, fie-
ATESILHOCTU W UHTEPEeCcOB 3a NociefHUe TPU rofia, CBA3aHHLIX C TPETbUMU
JMLaMK1 (KOMMEpPYECKUMI U HEKOMMEPYECKMMM), MHTEPECHI KOTOPbIX MOTyT
ObITb 3aTPOHYTbI COAEPXHAHUEM CTaTbU.

OpuruHanbHocTb. [py co3a4aHWMM HacTosLLel paboTbl aBTOPbI He UCMOSb-
30Ba/M paHee onybiMKOBaHHbIE CBELEHMS.

Joctyn K aaHHbIM. Bce faHHble, NoNyYeHHbIe B HACTOSILLEM UCCe0Ba-
HWMW, BOCTYNHbI B CTaTbe.

[eHepaTUBHbIA UCKYCCTBEHHbIM MHTENNeKT. [py co3aaHuM HacTosLuen
CTaTbW TEXHOJIOTUM FEHEPaTUBHOTO WUCKYCCTBEHHOrO MHTESNIEKTa He UC-
Mnosb30Baju.

Paccmotpenue u peLieHsupoBaHue. Hactosiwas pabota nogaHa B xyp-
Han B MHMLMATMBHOM MOPSIAKE M paccMOTpeHa no obblYHOM npovueaype.
B peLieH31poBaHUM y4acTBOBa/M [1Ba BHELLHMX PELIEH3EHTa, YNeH pefaK-
LIMOHHOW KONNErun U Hay4HBbIA peaKTop U3AaHus.
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