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¢ Background. Diabetic macular edema is a specific complication of diabetes. Antiangiogenic therapy is an ef-
fective treatment for diabetic macular edema. Another manifestation of diabetic retinal damage is a change in the
vitreoretinal interface. There is evidence of the effectiveness of vitrectomy in the treatment of other ophthalmic
diseases with pathology of vitreoretinal interface.

Purpose. Comparative analysis of the effectiveness of antiangiogenic therapy and vitrectomy in the treatment of
diabetic macular edema occurring against the background of the vitreoretinal interface pathology.

Materials and methods. The study involved 60 patients (60 eyes) with diabetic macular edema accompanied
by vitreoretinal interface pathology. The patients were divided into 2 groups: group 1 — 30 eyes, which received
antiangiogenic therapy with intravitreal injections of ranibizumab; group 2 — 30 eyes, on which vitrectomy was
performed with removal of the internal limiting membrane. The observation period was 12 months.

Results. In group 1, a significant increase in visual acuity was obtained 1 month after the intravitreal injections.
During the observation and performing, if necessary, intravitreal injections, visual acuity decreased and by 12 months
did not statistically differ from the initial one. In group 2, there was a gradual reliable increase in the visual acuity.

A decrease in retinal thickness in the second group was significantly greater by the end of the study.

The average number of intravitreal injections required during the observation in the first group was significantly
greater than in the second group.

Conclusions. In the patients with diabetic macular edema against the background of pathology of the vitreoretinal
interface, vitrectomy led to a significant increase in visual acuity by 12 months of observation, in contrast to the
patients receiving antiangiogenic therapy only. In the patients with diabetic macular edema and pathology of the
vitreoretinal interface, complex treatment (antiangiogenic therapy + vitrectomy) led to a significant decrease in the
thickness of the retina and the number of injections of angiogenesis inhibitors.

¢ Keywords: diabetic macular edema; vitreoretinal interface; antiangiogenic therapy; vitrectomy.
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¢ AxmyanvrHocmo. [JyabeTydeckmit MaKky/IApHBIL OTeK — crenndriecKoe OCTOXKHEHMe CaXapHOro nuabera,
CHIDKaIOIee Ka9eCTBO JKMU3HU 00MbHOr0. DY PeKTUBHBIM METOJOM jIe4eHMs A1abeTYecKOro MaKy/IApHOTO OTeKa
ABJISAeTCA aHTMAHTMOTeHHas Tepamud. JIpyroe mposiBleHue nyMabeTH4ecKOro IOPaKeHUs CeTYaTKM — M3MeHe-
HIIe BUTPEOpPETUHATIBHOTO uHTepdelica. B oTHeNbHBIX McCIefoBaHNAX OKa3aHO BJIVAHNE MAaTONIOTUN BUTPeope-
TMHAJIbHOTO MHTepdeiica Ha 3PPeKTUBHOCTb aHTUAHIMOICHHON Tepaluy JUa0eTIdecKoro MaKy/IsIpHOIO OTeKa.
ITpencTaBieHbl faHHDBIC 00 3P PEKTMBHOCTY BUTPIKTOMUM B JIEUEHUMN APYTUX 0(TaTbMOIOTMYECKNX 3a00/IeBaHMI
C IIATOJIOTHENl BUTPEeOPETUHAIBHOTO MHTepderica.

Ilenv — cpaBHUTENbHBIT aHAMN3 3¢ (HEKTUBHOCTY AHTUAHTMOT€HHOI Tepaluy M BUTPIKTOMUM B JIEYEHUY [ia-
6eTIYeCKOro MaKy/IIPHOTO OTeKa Ha (OHe IaTOTIOINN BUTPEeOPETUHANIbHOTO MHTepderica.

Mamepuanvt u memoovt. Viccnenosaso 60 manyenToB (60 171a3) ¢ AnabeTUYeCKUM MaKy/LIPHBIM OTEKOM, CO-
IPOBOXKAAIOIYIMCS [TATOIOTHEN BUTPEOPETUHANIBHOTO MHTepderica 0 JaHHBIM ONTUYECKOI KOTepEeHTHON TOMO-
rpa¢un. ITanmeHTs! pasaesieHbl Ha [Be TPYIIIbL: B IepBoit rpymie (30 I1a3) IpoBOAMIN aHTHAHTMOT€HHYIO TEPAIIIIO
B BIJie IHTPaBUTPEANbHOIO BBeeHUA paHuOM3ymaba; Bo Bropoii rpymme (30 I71a3) BBIOMHAINM BUTPIKTOMMIO
C yAaneHneM BHYTpeHHeil IIorpaHIYHOl MeMOpaHbl. CpOK Hab/ofieHnsA cocTaBua 12 Mec.

Pesynomamuvi. B niepsoii rpyIie depes 1 Mec. oc/ie MHTPAaBUTPEATbHOIO BBEJCHNA IIOTYYeHO JOCTOBEpHOE
yBemIdeHye OCTPOTHI 3peHNs. B Xoie Habmone A ¥ BBINIOTHEHNS IPY He0OX0AMMOCTY MHTPABUTPEATbHOTO BBe-
IeHUs OCTPOTa 3pEHM YMEHbIIANAch U K 12-My MecsAlly CTaTUCTUYECK! He OT/IMYanach OT MCXORHOIL. Bo BTOpoit
rpymme 4epes 1 1 3 Mec. mociie BUTPIKTOMUY He OTMedeHO 3Ha4MMOTO I3MEHEHMA OCTPOTHI 3peHns. OfHaKo 3aTeM
Hab/IIoIanoch NOCTeIIeHHOE JOCTOBEPHOE ee YBelIuYeHNe.

B obeux rpymnmax 3apMKCUPOBaHO JOCTOBEPHOE YMEHbILICHME TOIIMHBI CETYATKU B II€PHOJ, HaOMONEHMA.
C 3-ro Mecsla CHIDKEHUe TOMIIVHBI CeTYaTKY BO BTOPOIL I'PYIIIe ObUIO 3HAUMMO OOJIbIIe [0 CPAaBHEHMIO C Iep-
Boi1 rpymmnoit. K KoHIy mccienoBanms TOMIMHA CETYaTKM BO BTOPOI IpyIiie 6113Ka K HOPMaabHON B OTINYME
OT TIEPBOI TPYIIIIBL.

CpenHee KOMMYeCTBO MHTPAaBUTPeaIbHBIX BBEeHMII, IIOHAJOOMBIINXCA B XOfie HAOMIOICHN A B IIEPBOIi IPYIIILE,
6bUIO 3HAYMMO OOJIblIIe, YeM BO BTOPOIL.

Bb1600v1. Y manmeHTOB ¢ AuabeTHIeCKMM MaKy/IAPHBIM OT€KOM Ha (pOHe MaToloruMy BUTPEOPETHHAIBHOIO
uHTepdeiica BHIIOTHEH)Ee BUTPIKTOMIM IPUBOFUT K 3HAYMMOMY IIOBBILIEHNIO OCTPOTHI 3peHNs K 12-My Mecsuy
HaOMIofeHNs B OT/IMYME OT HAI[MEeHTOB, IOMYYAIOI[MX TOIbKO aHTMAHTMOTEHHYIO Tepanuio. Y MalMeHToB ¢ fuabde-
TUYECKVM MaKy/IAPHbIM OTEKOM J IIaTOJIOTMell BUTPeOpeTMHAIbHOTO MHTepdelica KOMIUIEKCHOe edeHne (aHTu-
AHTMOTeHHAsA TePaINs + BUTPIKTOMIA) IIO3BOMAET JOCTOBEPHO 3HAYVMO YMEHBIINTD TOMIUHY CeTYaTKM U KON~
4eCTBO MHBEKIMII MHIMOUTOPOB aHIMOTeHe3a.

¢ KimoueBble cmoBa: fuabeTdecKuii MaKy/IAPHDI OTEK; BUTPEOPETUHAJIBHBIN MHTepdelic; aHTMaHTMOTeHHAS
Tepanmus; BUTPSKTOMUS.

Background multicenter studies prove the efficiency of this

Diabetes mellitus (DM) is a disease that often
results in visual function disablement among
people aged 40-70 years old [1]. Diabetic macular
edema (DME) is a serious diabetes complication
that affects a patient’s quality of life, and the
incidence of DME among diabetic patients ranges
from 3%-29% [2].

Anti-angiogenic therapy by angiogenesis
inhibitor intravitreal administration (AIIVA)
is currently considered the “gold standard” of
DME treatment. Clinical practice and data from
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method [3-5].

Meanwhile, another manifestation of dia-
betic retinal disorder, which is often combined
with DME, is a change in the vitreoretinal in-
terface (VRI) [6]. Some studies have revealed
the effect of VRI pathology on the efficiency of
anti-angiogenic therapy for DME [7]. This de-
termines the expediency of vitrectomy with the
removal of the posterior hyaloid and the inter-
nal limiting membrane, thereby representing an
effective method of treating other ophthalmic

Volume 12 ¢ Issue 4 ¢ 2020



Table 1/ Tabanua 1

Characteristics of patients in each study group
XapaKTepuCTHKK MCCAEAYEMbIX Tpynm

Characteristics Group 1 Group 2
Number of patients (eyes) 30 (30) 30 (30)
Gender (men/women) 15/15 10/20
Average age, years 71+£5.2 69 +44
Average visual acuity 0.30 £ 0.15 0.23+£0.13
Average thickness of the central retina, microns 598.5+ 1114 573.3 £ 123.3

diseases with VRI pathology. Considering the
data on the influence of pathological changes in
VRI on the efficiency of anti-angiogenic therapy
for DME, vitrectomy should be considered as an
alternative and, possibly, the preferred method of
treatment in DME.

This work aimed to perform a comparative
analysis of the efficiency of anti-angiogenic
therapy and vitrectomy in treatment of DME in
case of VRI pathology.

Materials and methods

The study included 60 patients (60 eyes) with
DME combined with concomitant VRI pathology,
as confirmed by the data of optical coherence
tomography. All patients were diagnosed
with type 2 DM and compensated glycemic
level (glycated hemoglobin lower than 7.5%).
An optical coherence tomogram revealed one of
the variants of VRI pathology (epiretinal fibrosis,
vitreomacular adhesion, vitreomacular traction,
and extramacular epiretinal membrane). Except
for DME, any other ophthalmic pathology
capable of reducing visual acuity (tractional
retinal detachment, macular hole, occlusion of
retinal veins or arteries, glaucoma, etc.) was used
as a criterion for exclusion from the study.

The DME patients were distributed into two
groups. Group 1 consisted of patients who re-
ceived three AIIVAs at the start of DME therapy
and continued anti-angiogenic therapy as the
circumstances required. Anti-angiogenic thera-
py with ranibizumab administered at a dose of
0.5 mg was performed according to the standard
protocol. Group 2 included patients who received
three AIIVAs at the start of DME therapy and
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subsequently underwent surgical treatment in the
scope of vitrectomy with peeling of the internal
limiting membrane. Surgical techniques included
subtotal three-port 25 G vitrectomy, aspiration
induction of posterior hyaloid detachment fol-
lowed by its elevation and removal, and staining
of the internal limiting membrane and its remo-
val with forceps. In the presence of indications
due to the recurrence of macular edema, AIIVA
was performed on the patients in the postopera-
tive period.

Patients in both groups were randomized
based on the baseline generally accepted
indicators analyzed in the medical literature on
anti-angiogenic therapy for DME, namely, visual
acuity and central retinal thickness.

The follow-up period was 12 months.

Table 1 presents the main characteristics of
patients in the study groups.

Each patient underwent a monthly standard
ophthalmologic examination, which included vi-
sometry according to the Snellen eye chart and
spectral optical coherence tomography. The crite-
ria for evaluating efficiency were visual acuity and
thickness of the central retina at the end of the
study as well as the frequency of AIIVA per year.

Results

In accordance with the aim of this study, we
analyzed the changes in visual acuity in patients
of the studied groups (Table 2).

In Group 1, the visual acuity increased statisti-
cally significantly from 0.30 + 0.15 to 0.39 £ 0.2
one month after undergoing AIIVA. In the
course of further follow-up and, if necessary,
another round of AIIVA, visual acuity decreased

BecThnk CeBepo-3anaaHoro rocyAapCTBEHHOTO MEAMLIMHCKOIO yHuBepcuTeTa um. M.M. Meunnkosa

57



58

Table 2 / Tabaumua 2

Dynamics of visual acuity in patients with diabetic macular edema under different treatment options
AMHaMKMKa OCTPOTbI 3peHMsl y MaLMEHTOB C AMADETUYECKMM MAKYASPHbIM OTEKOM MPH Pa3AMYHbIX BapMAHTAX A€YEHMs

Visual acuity according to the Snellen eye chart
Group
Baseline Month 1 Month 3 Month 6 Month 9 Month 12
One 0.30 £ 0.15 0.39 £ 0.2! 0.34+0.18 0.34 +0.16 0.31 +0.17 0.33£0.19
Two 0.23£0.13 0.22 +0.14° 0.28 £ 0.15 0.32 +0.18! 0.34 +0.2! 0.37 £ 0.212

! p <0.05 compared to the baseline; >p < 0.001 compared to the baseline; *p < 0.001 compared to Group 1.

Table 3 / Tabaunua 3

Dynamics of central retinal thickness in patients with diabetic macular edema under different treatment options

AMHaMMKA TOAWMHDI I.IEHTpaAI:HOFi CeT4yaTkH y nauneHToB C AMabeTHYeCKUM MaKYASIPHbIM OT€KOM NpPHU pa3AUYHDbIX
BapHUaHTax AeveHus

Central retinal thickness, microns
Group
Baseline Month 1 Month 3 Month 6 Month 9 Month 12
One 598.5+ 1114 486.1 + 83.2! 509.3 + 90! 506.8 + 93.2! 488.9 + 99.6' 516.8 + 130.1!
Two 573.3+123.3 | 442.5+112.6' | 400.3 + 66.3'% | 405.9 + 86.9"2 | 390.9 + 85.7"2 | 383.6 + 64.9%2

! p <0.001 compared to the baseline; 2p < 0.001 compared to the group 1.

to 0.33 £ 0.19, which did not differ statistically
from the initial visual acuity.

In Group 2, no statistically significant change
in visual acuity was revealed 1 and 3 months
after vitrectomy. However, eventually, there was
a gradual statistically significant increase in visual
acuity from 0.32 + 0.18 at month 6 to 0.37 + 0.21
at month 12.

Table 3 presents the results of the analysis of
changes in the central retina thickness in the
groups during the follow-up period.

Analysis of the results presented in Table 3
indicated a statistically significant decrease in
the retinal thickness in both groups during the
entire follow-up period. However, starting from
month 3, the decrease in the central retinal thick-
ness in Group 2 was significantly greater than
that in Group 1. By the end of the study, the
retinal thickness in Group 2 was close to normal
(383.6 * 64.9), while it was statistically significant-
ly greater in Group 1 (516.8 + 130.1, p < 0.001).

Furthermore, the analysis of the number of
injections performed showed that during the fol-
low-up period, the frequency of AIIVA per year
in Group 1 was 5.7 £ 0.9, which was significantly
higher than in Group 2 (0.7 £ 1.2, p < 0.001).
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Discussion

Pathological changes in VRI are not always an
indication for vitrectomy. Such cases include the
following:

— vitreomacular traction with an extrafoveolar
location, which does not cause traction defor-
mity of the macula;

— extrafoveolar vitreomacular adhesion, which
is not considered by some authors as a patho-
logy;

— epiretinal fibrosis, whose surface is not grossly
deformed, in the presence of retinal edema;
and

— extramacular epiretinal membrane, which
forms tangential traction reaching the macu-
lar region.

Under the classification of The International
Vitreomacular Traction Study Group [8], these
changes are not considered as a separate patho-
logy of VRI. In DME patients, these were revealed
both during initial diagnostics and during regu-
lar anti-angiogenic therapy. However, they are
usually not considered as invariable indications
for vitrectomy. In accordance with the existing
contemporary approach to the treatment of DME,
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such patients typically receive anti-angiogenic
therapy. However, the absence of a persistent ef-
fect from the regular administration of angiogen-
esis inhibitors in the future suggests that there
are signs of DME refractoriness in the therapy
performed. The therapeutic approach can con-
sist either in the continuation of anti-angiogenic
therapy, which provides a short-term effect, or
changing to other algorithms focused on alterna-
tive pathogenetic links of the disease. In our case,
vitrectomy was chosen as an algorithm as part
of a method of influencing the VRI pathology.

The current study’s findings revealed that
the continuation of regular anti-angiogenic ther-
apy for DME with concomitant pathology of VRI
led to a short-term increase in visual acuity in
month 1 after the onset of treatment. In the future,
the achieved functional effect may decrease to the
initial indices of visual acuity. The continuation of
regular anti-angiogenic therapy with a follow-up
period of up to 12 months promoted the stabili-
zation of functional indicators. At the same time,
in the group of patients who underwent vitrec-
tomy, a progressive increase in visual acuity was
registered compared to the initial values by the
end of the follow-up period.

Optical coherence tomography data demon-
strate clearly that, in DME with concomitant
VRI pathology, the retinal thickness decreased
progressively in the central zone both in the anti-
angiogenic therapy group and in the vitrectomy
group. This thickness was significantly less than
the initial values by the end of the follow-up peri-
od. At the same time, by the end of the follow-up
period, the average retinal thickness in the vit-
rectomy group had decreased to almost nor-
mal values, while in the anti-angiogenic therapy
group, residual retinal edema was registered.
Furthermore, the decrease in retinal thickness
in the vitrectomy group was significantly greater
than in the anti-angiogenic therapy group as early
as 3 months after the case follow-up.

Moreover, a significantly greater number of
intravitreal injections of an angiogenesis inhibitor
were required to relieve the retinal edema in the
anti-angiogenic therapy group during the entire
follow-up period compared with the vitrectomy
group.

The obvious efficiency of vitrectomy illustrates
the importance of such a link in the DME patho-
genesis as a traction component. In this regard,
it can be assumed that DME is also induced by
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the traction component in patients with a vitreo-
retinal interface pathology in DM. Therefore, in
the absence of efficiency of the anti-angiogenic
therapy, the change to vitrectomy should be con-
sidered.

Conclusions

1. In DME patients with concomitant pathology
of VRI, vitrectomy significantly improved
visual acuity by the end of month 12 of the
case follow-up, in contrast to patients receiving
only regular anti-angiogenic therapy.

2. In DME patients with VRI pathology,
comprehensive treatment (anti-angiogenic
therapy + vitrectomy) resulted in a significant
decrease in central retinal thickness and
the number of injections of angiogenesis
inhibitors.

References

1. Brown DM, Schmidt-Erfurth U, Do DV, et al. Intravit-
real aflibercept for diabetic macular edema: 100-Week
Results From the VISTA and VIVID Studies. Ophthalmo-
logy. 2015;122(10):2044-2052. https://doi.org/10.1016/
j.ophtha.2015.06.017.

2. Musat O, Cernat C, Labib M, et al. Diabetic macular
edema. Rom ] Ophthalmol. 2015;59(3):133-136.

3. Massin P, Bandello F, Garweg )G, et al. Safety and efficacy
of ranibizumab in diabetic macular edema (RESOLVE
Study): A 12-month, randomized, controlled, double-
masked, multicenter phase Il study. Diabetes Care.
2010;33(11):2399-2405.  https://doi.org/10.2337/dc10-
0493.

4. Mitchell P, Bandello F, Schmidt-Erfurth U, et al.
The RESTORE study: Ranibizumab monotherapy or com-
bined with laser versus laser monotherapy for diabetic
macular edema. Ophthalmology. 2011;118(4):615-625.
https://doi.org/10.1016/j.0phtha.2011.01.031.

5. Hepoes B.B. CoBpemeHHble acnekTbl AeHeHus AnabeTu-
4ecKoro MakyasipHoro oteka // Poccumckuin ohTaabmo-
AOTMuecKnit XypHaa. — 2012, - T. 5. = N2 1. - C. 4-7.
[Neroev VV. Current issues in the treatment of diabetic
macular edema. Russian Ophthalmological Journal.
2012;5(1):4-7. (In Russ.)]

6. Wong, Steel DH, Habib MS, et al. Vitreoretinal interface
abnormalities in patients treated with ranibizumab for dia-
betic macular oedema. Craefes Arch Clin Exp Ophthalmol.
2017;255(4):733-742.  https://doi.org/10.1007/500417-
016-3562-0.

BecThnk CeBepo-3anaaHoro rocyAapCTBEHHOTO MEAMLIMHCKOIO yHuBepcuTeTa um. M.M. Meunnkosa

59



60

7. Kulikov AN, Sosnovskii SV, Berezin RD, et al. Vitreoretinal
interface abnormalities in diabetic macular edema and
effectiveness of anti-VEGF therapy: an optical coherence
tomography study. Clin Ophthalmol. 2017;11:1995-
2002. https://doi.org/10.2147/OPTH.S146019.

¢ Information about the author (Adpec asmopa ons nepenucku)

Dzhambulat H. Oskanov / [Jcambynam Xycenosuu Ockanos
https://orcid.org/0000-0001-8842-2643
E-mail: oskanovd@mail.ru

Duker JS, Kaiser PK, Binder S, et al. The International
Vitreomacular Traction Study Group classification of
vitreomacular adhesion, traction, and macular hole.
Ophthalmology. 2013;120(12):2611-2619.  https://doi.
0rg/10.1016/j.0phtha.2013.07.042.

iy

Herald of North-Western State Medical University named after I.I. Mechnikov Volume 12 ¢ Issue 4 ¢ 2020



