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ABSTRACT

Background: Penetrating macular holes (MH) of the retina remain today one of the main reasons for a
significant loss of central vision, especially in working age patients. Penetrating MH - acquired disease
in which there is a defect in the foveal part of the retina throughout its entire thickness from the inner
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problem are the validity and effectiveness of treatment of large and giant macular holes with a diameter
of more than 500—-1000 pm.
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To analyze the results of treatment of patients with this disease.
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ABSTRACT

Background: Penetrating macular holes (MH) of
the retina remain today one of the main reasons
for a significant loss of central vision, especially
in working age patients. Penetrating MH -
acquired disease in which there is a defect in the
foveal part of the retina throughout its entire
thickness from the inner limiting membrane to
the outer segment of the photoreceptor layer. At
the same time, the mainstream problem are the
validity and effectiveness of treatment of large
and giant macular holes with a diameter of more
than 500—-1000 um.

Aim: To optimize the treatment method for
patients with extensive and long-standing
macular holes. To analyze the results of
treatment of patients with this disease.

Materials and Methods: In 2023, 56 patients
were operated on for idiopathic sizeable macular
holes. During vitrectomy, a new surgical
technique was used for the macular hole bed
tamponade with flaps of the internal limiting
membrane in combination with the introduction
of platelet-rich plasma.

Results: After the resorption of the gas-air
mixture (1-1.5 months after surgery),
ophthalmoscopically and according to optical
coherence tomography data, closure of the
macular hole was observed in 51 of 56 operated
patients, which amounted to 91.1%.

Conclusions: The surgical treatment technique
allows for the closure of large macular holes in
91.1%.
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. BACKGROUND

Penetrating macular holes (MH) of the retina
remain one of the main reasons for a significant
loss of central vision, especially in working-age
patients. Penetrating MH - acquired disease, at
which a full-thick-ness defect is observed in the
foveolar part of the retina — from the internal
limiting membrane to the exterior segment of the
photoreceptor layer [1]. The yearly prevalence of
this disease is 8.69 cases per 100,000 people [2].
The peak incidence falls on the sixth-seventh
decade of patients’ life; women. are susceptible to
this disease 3 times more often than men. In
15—20% of cases, the macular hole develops in
both eyes. The occurrence of full-thickness
macular holesleads to progressing decrease of
visual acuity, appearance of metamorphopsias,
and this significantly reduces the patients’ quality
of life.

The primary method of treatment for macular hole
patients is a surgical procedure aimed at the
closure of the anatomical defect of the retina in
any way, what predetermines future increase of
visual functions. To this date, the micro-invasive
25G or 27G vitrectomy with staining and removal
of the internal limiting membrane (ILM) to
increase the mobility of macular hole’s edges with
subsequent air-gas tamponade is commonly
believed to be a gold standard of treatment for MH
patients. As a rule, this method alone allows good
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anatomical results in treatment of small macular
holes (of a diameter up to 400 um) with disease
duration up to 6 months.

Among additional mechanisms of intraoperative
closure the retinal defect in the foveolar area, the
following directions are highlighted [3]:

1. Use an inverted Internal Limiting Membrane
(ILM) flap (flaps) or fragment, which is not
entirely detached from the macular edge.

2. Mechanical opposition or approximation
macular defect edges.

3. Use of bioadhesive substances - of platelet-
rich plasma (PRP) or of autologous
conditioned plasma (ACP), of autologous
blood.

Without an additional use of above-mentioned
methods in treatment of large (minimal diameter
more than 400 um) and old (existing more than 6
months) macular holes, acceptable anatomical
results are not always achieved. The detection rate
of macular holes of III-IV stages (according to the
classification by J.D. Gass), according to data of
various authors, amounts to 86—93% [4]. In the
case of recurrent failure of MH closure, after
surgery, it often increases in dimensions, its edges
become more rigid, and the patient’s visual acuity
worsens [5]. If surgical treatment of patients with
MH diameter up to 400 um, according to the
majority of the authors’ data, is predictable and
highly effective (the closure rate reaches 96—97%),
the maximal problem today is the reasonableness
and effectiveness of treatment of large and giant
MH with diameter more than 500—1000 pm. The
anatomical success in such cases does not exceed

57-80% [4—9].

The use of an inverted ILM flap method and its
variants  described by various authors
demonstrates a significant increase of the
anatomical success in cases with large MH (more
than 400 um) in comparison with the method of
the ILM peeling and removal [10-13]. A formed
free ILM flap is sufficiently mobile, could be easily
divided from the foveolar edge when performing
manipulations and by intraocular flows, and its
fixation in the lumen of the hole demands from
the surgeon performing additional measures.
Some authors for the positioning of the ILM flap

practice intraoperational introduction of perfluo-
rorinated compounds (PFCs), viscoelastics,
autologous blood, use of silicone tamponade [6—9,

11, 14].

Thus, further studies and search for effective
treatment modes for this surgical problem are
actual and sought-after.

The aim of the study is to analyze the results of
treatment of patients with large (minimal
diameter more than 400 pm) and long-term
(more than 6 months) existing MH. To optimize
the treatment method for patients with this
disease.

ll.  MATERIALS AND METHODS

The study was performedbased on the
Ophthalmology centre of the City Multifunctional
hospital No. 2 of Saint Petersburg. The results of
treatment of patients operated in the clinical
setting of the vitreoretinal department of the
center during 2023 for idiopathic large MH were
analyzed. In the sample, patients with a history of
a long-term MH of stage IV (from 6 months to 3
years), minimal diameter of more than 400 um,
and diameter of the base of more than 700 um
were included. In total, 56 patients (56 eyes) were
operated, 40 women (71.4%) and 16 men (28,6%)
aged from 58 to 80 years. eleven patients (20%)
were pseudophakic. In 7 patients (12.5%) - 5
women and two men - MH were revealed in both
eyes.

The distribution of patients according to the
diameter of the hole base (maximal diameter) is
presented in the diagram (Fig. 1).
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1300-1600 pm, 20%
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Fig. 1. Distribution of Patients According to the Diameter of the Macular Hole’s Base

In 22 patients (39%) and 23 patients (41%), MH
dimensions were from 700 to 1,000 um and from
1,000 to 1,300 um at the base respectively; in 11
patients (20%), giant MH were noted - from
1,300 to 1,600 pum.

Surgical procedures were performed by the same
surgeon on the Constellation device (Alcon, USA)
using the Lumera 700 microscope (Carl Zeiss,
Germany). Into the study were not included
patients with diabetic retinopathy, glaucoma of
III-IV stages, high myopia, retinal vascular
occlusions and their sequellae, advanced
manifestations of macular degeneration. In all
patientswere carried on standardophthal-
mological examination, as well as optical
coherence tomography (OCT) of the macular area
in dynamics by the optical coherence tomograph
Zeiss Cirrus HD-OCT 5000 (Germany). During
the surgical procedure, a combination of the

tamponade of the hole bed by a flap (flaps) of the
ILM and of the introduction of the platelet-rich
plasma into the hole area after the fluid-air
exchange was used.

In all patients was performed posterior
vitrectomy (25 G), with the removal of the
posterior hyaloid membrane of the vitreous. After
the ILM staining (Membrane-Blue-Dual dye,
DORC, the Netherlands), its peeling was
performed, concentrically to the hole edges as
several flaps in such a way as to preserve the
adhesion of them with macular hole edges.
Hereafter, peripheral ends of the flaps were
evened by vitrector and placed on the hole’s bed
using closed ends of endovitreal forceps,

delicately, without efforts, producing the hole’s
tamponade. In our studywas used the inverted
ILM flap technique, according to N. Andrew, et al.

[15] (Fig. 2).

Fig. 2: Inverted ILM flap Technique used

After fluid-air exchange (at control of the position
of ILM flaps, 2—3 drops of platelet-rich plasma

cannula; the substance was obtained from the
patient’s autologous blood using a centrifuge

were introduced on the macular areausing a 25 G (Rotofix 32A, Hettich, Germany). At the end of
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the procedure, into the vitreous cavitywas added,
the CF gas (Alcon, USA), the volume being about
1 ml to obtain 20-25% gas-air mixture. There
were no intraoperational complications noted.

In the post-op period, patients received standard
anti-inflammatory therapy, they were recommen-
ded to stay in a face-down position or on the
contra-lateral side during 3—4 days after the
procedure.

. RESULTS AND DISCUSSION

To solve the problem, we were guided the
following principles:

1. The use of an ILM flap (flaps) is, to our mind,
a requisite condition and a sufficient measure
for the large diameter hole tamponade. As
ILM is connected to the neurosensory retinal
tissue, it does not pose a risk of pathological
changes in its structure, at the same time, the
ILM flap is transparent and does not reduce
the transparency of optical media.

2. Not to use a mechanical approximation of the
hole edges because of their rigidity and high
risk of retinal tissue damage.

3. To stimulate the healing of the hole’s edges
and to increase the ILM flap stabilization
during the post-op period, it was decided to
use the platelet-rich plasma, obtained from

the patient’s autologous blood drawn
immediately before surgery.

4. To exclude a toxic effect on the retina and the
optic nerve, as well as to avoid re-operations,
it was decided to refrain from the use of PFO

and from the silicone tamponade.

During the early post-op period, there were no
complications. Short-time rise of intraocular
pressure, caused by the gas-air tamponade, was
reversed by a local wuse of hypotensive
medications.  After the gas-air mixture
resorption, ophthalmoscopically and according
to OCT data, there was a MH closure in 51 out of
56 operated patients, making 91.1%. In 5 patients
(8.9%), a residual hole in the macular area
persisted.The visual acuity of patients before
surgery and to the moment of complete gas-air
mixture resorption in the vitreous cavity is
shown in the table.

According to the data presented in the table,
before surgery, in the overwhelming number of
patients (85.8%), visual acuity was from 0.01 to
0.1, during the post-op period, in a significant
number of patients (76.8%), visual acuity raised
up to 0.2—0.3 and higher. As examples, pre- and
postoperative OCT results of patients L. and G.
and their visual functions are shown on Fig. 3
and 4, respectively.

Table 1. Visual Acuity of Patients before and after Surgical Treatment

Visual acuity (with correction)

Before surgery

0.01-0.05

15 (26.8%)

0.06—0.1
33 (59%)

0.2—-0.3
8 (14.2%)

0.4-0.8
(0]

In total

After surgery

(0]

13 (23.2%)

29 (51.8%)

14 (25%)

a b

Fig. 3. Patient L. Right eye: macular hole stage 4, the macular hole history is longer than a year: a—
Right eye: Vis before surgery 0.09; b — Right eye: Vis after surgery 0.4
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b

Fig. 4. Patient G. Right eye: macular hole stage 4, the macular hole history is about 1.5—2 years: a —
Right eye: Vis before surgery 0.08; b — Right eye: Vis after surgery 0.3—0.4

Most of patients after surgery noted an increase in
quality of vision. However, despite the anatomical
MH closure, many patients, along with a visual
acuity increase, noted the preservation of
metamorphopsias in one form or another, the
necessity to “look closely” by visual acuity testing.
We could explain this phenomenon by displacing
the fixation point on the background of decreasing
retinal oedema after the healing of MH edges. At
that, a scotoma could be found in the area of the
fovea itself, taking into account large dimensions
of observed macular hole along with scar tissue
formation.

Evaluating the anatomical outcome of surgery
based on the OCT data, it has to be mentioned that
in all studied cases. the ellipsoid zone of the
foveola was deformed without significant
dynamics after successful surgery. A complete MH
closure was observed in 51 out of 56 patients
(91%). When investigating the cases of macular
hole closure, conspicuous is the fact that retinal

oedemawas absent in 22 cases (42%), and in 30
eyes (58%), positive dynamics were observed in
the form of oedema decrease, restoration of the
structure of most of the macular area layers was
visualized in 27 (53%), traces of the interior
limiting membrane flap was absent in 33 patients
(63%), foveolar pseudocysts were visualized in 11
cases (21%), fibrotic changes of external retinal
layers at long-term (more than 8 months) were
observed in 15 eyes (29%). Quoted data are of
preliminary character, as the dynamic follow-up of
patients continues.

The central retinal thickness in the foveal area is a
new, highly informative index for the prognosis of
the anatomical effect of macular hole surgical
treatment, superior in prognostic value to most
other criteria [16]. In our sample, this index before
surgery was 386 + 146 um, after surgery, the
average thickness in the foveolar area decreased by
a mean of 70 um (18%), and amounted to 269 + 76

um (Fig. 5).

Fig. 5: Distribution of Mean Retinal Thickness before (1) and after (2) Surgical Treatment of the
Macular Hole
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In one female patient with moderate degree
myopia, 2.5 months after surgery, the
development of rhegmatogenous retinal
detachment was observed, the cause for which
was the appearance of a peripheral retinal tear. In
this patient, cerclage scleral buckling was
performed, resulting in a blockage of the tear and
reattachment of the retina.

V. CONCLUSIONS

1. The used surgical method of the MH bed
tamponade with ILM flaps in combination
with the introduction of platelet-rich plasma
allows to achieve a closure of large MH in
91.1% of cases.

2. After surgical treatment, many patients
mentioned the preservation of scotomata and
metamorphopsias, this is due to the formation
of scar tissue in the hole area.

3. Further investigations of this problem will
serve as a reason for future publications.

REFERENCES

1. Faizrakhmanov RR, ShishkinMM, Pavlovsky
OA, Larina EA. Operative treatment of
macular  rupture.  Ufa:  Bashkirskaya
encyclopedia; 2020. P. 15. EDN: HHAKSC.

2. McCannel CA, Ensminger JL, Diehl NN,
Hodge DN. Population-based incidence of
macular holes. Ophthalmology. 2009;116(7);
1366—1369. doi: 10.1016/j.ophtha.2009.01.05
2

3. Faizrakhmanov RR, Larina EA, Pavlovsky OA.
Surgical treatment of previously unclosed
macular holes. Ophthalmology in Russia.
2020;17(3): 368-374. EDN: JGJJAG doi:
10.18008/1816-5095-2020-3-368-374

4. Zhigulin AV, KhudyakovAYu, LebedevYaB,
Mashchenko NV. Sili-cone tamponade
efficiency in surgical treatment of macular
holes of big diameter. Fyodorov Journal of
Ophthalmic Surgery. 2013;(1):6—8. EDN:
PYDPKR

5. Bikbov MM, Altynbaev UR, Gilmanshin TR.
Selecting the method of intraoperative closing
of large idiopathic macular hole. Fyodorov
Journal of Ophthalmic Surgery. 2010;(1):
25—28. EDN: PXQZPF

10.

11.

12.

13.

LappasA, Foerster A, Kirchhof B. Use of heavy
silicon oil (Densi-ron-68) in the treatment of
persistent macular holes. ActaOphthal-mol.
2009;87(8):866—870. doi: 10.1111/j.1755-3768
.2008.01371.X

Rizzo S. Heavy silicon oil (Densiron-68) for
the treatment of persistent macular holes.
Graefe's Arch Clin and ExpOphthal.
2009;247(11):1471-1476. doi: 10.1007/s00417
-009-1131-5

Petrachkov DV, Zolotarev AV, Zamytsky PA, et
al. Analysis of surgical treatment results of
macular holes in the samara re-gion. Kazan
Medical Journal. 2017;98(3):397—400. EDN:
YPCQJD. doi: 10.17750/KMJ2017-397
Arsyutov DG, Andreev AN. Surgical approach
for treating large and giant macular rupture.
Point of View. East—West. 2016;(1):97—98.
EDN: WHCNUZ.

Rizzo S, Tartaro R, Barca F. Internal imiting
membrane pelling versus inverted flap
technique for treatment of full-thickness
macular holes: a comparative study in a large
series of patients. Retina. 2018;38 (Suppl
1):S73—-S78. doi: 10.1097/TAE.0000000000
01985

Hu Z, Lin H, Liang Q, Wu R. Comparing the
inverted internal limit-ing membrane flap
with autologous blood technique to internal
limit-ing membrane insertion for the repair of
refractory macular hole. IntOphthalmol.
2020;40(1):141-149. doi: 10.1007/510792-01
9-01162-0

Agrawal V, Jindal K, Dhakad Y, et al.
Multilayered inverted internal limiting
membrane flap technique versus standard
internal limiting membrane peeling for large
macular holes: A comparative study. In-dianJ
Ophthalmol. 2022; 70(3): 909—913. doi: 10.
4103/ijo.1JO_1530_21

Michalewska Z, Michalewski J, Dulczewska-
Cichecka K, et al. Tem-poral inverted internal
limiting membrane flap technique versus
classic inverted internal limiting membrane
flap technique: a comparative study. Retina.
2015;35(9):1844-1850. doi: 10.1097/IAE.000
0000000000555

. Zhigulin AV, Mashchenko NV, LebedevYaB,

Malyutin II. Results of surgical treatment of

Analysis of the Surgical Treatment Results of Large Idiopathic Macular Holes using Tamponade with Internal Limiting Membrane Flaps and
Platelet-Rich Plasma

n Volume 25 | Issue 5 | Compilation 1.0

(© 2025 Great Britain Journals Press



large diameter macular holes. Modern
Technologies in Ophthalmology. 2023; (3):
158—162. EDN: UTBQRX. doi: 10.25276/23
12-4911-2023-3-158-162

15. Andrew N, Chan WO, Tan M, et al
Modification of the inverted internal limiting
membrane flap technique for the treatment of
chronic and large macular holes. Retina. 2016;
36(4):834—837. doi: 10.1097/TAE.00000000
00000931

16. Tereshchenko AV, Trifanenkova IG, Shpak AA,
Shilov NM. Forecasting the anatomic result of
surgical treatment of large idiopathic macular
holes. Practical Medicine. 2017;2(9):222—226.
EDN: ZNLUBJ

London Journal of Medical & Health Research

Analysis of the Surgical Treatment Results of Large Idiopathic Macular Holes using Tamponade with Internal Limiting Membrane Flaps and
Platelet-Rich Plasma

© 2025 Great Britain Journals Press Volume 25 | Issue 5 | Compilation 1.0



