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Abstract
The aim of this study was to evaluate the long-term outcomes of highly concentrated autologous platelet-rich
plasma (PRP) used as an adjunct inmacular hole surgery.
Materials and methods: 11 patients (11 eyes) were selected for surgical treatment, of which 9 patients were
female and 2 males. 10 patients (10 eyes) had primary macular tears, of which 8 eyes had grade 4 and 2 eyes
had grade 3 macular tears and one patient had post-traumatic macular tear. The age of patients with primary
macular tear was 59-75 years, and the patient with traumatic macular tear was 32 years old.
Visiometry, tonometry, ophthalmoscopy, biomicroscopy, echography of the eyeball, and optical coherence
tomography of the retina were performed on all patients before the operation and in the postoperative period.
The patients were operated under local anesthesia (2% 2ml Lidocaine and 0.75% 2ml Bupivacacaine) in the
following way: 25 Gauge standard pars plana vitrectomy with mandatory removal of the posterior hyaloid
membrane, after which peeling of the internal limiting membrane of the retina was performed with a large
volume. Platelet-rich plasma was separated under sterile conditions in the operating theatre. It was introduced
into the macular hole region in the end of surgery and 8% octafluoropropane gas (C3F8) was introduced into the
eye.
Results: There were no complications during surgery or in postoperative period. Optic coherence tomography
of the macula was performed on the 7" day after surgery. In all 11 cases there was anatomical closure of the
macular holes. Visual acuities were measured on days 14 and 3. On average there was an improvement in visual
acuity by 2 lines according to Snellen chart, disappearance of metamorphopsia and image distortion.
During the follow up the patients during 6 month there was no development cataract, retinal tears or detachment,
late endophthalmitis or any other complications.
Conclusion: During the surgical treatment of patients with primary and secondary macular holes the use of
autologous platelet rich plasma promotes the anatomical closure of the holes, as a result of which
metamorphopsias and central scotomas disappear and an increase in visual acuity is observed.
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Introduction

The inner layer of the eyeball is a layer of nerves,
located between the choroid and the vitreous body and
is called the retina. It includes the macula which is the
central part of posterior pole and its responsible for our
central vision. The retina lacks sensory innervation
and this leaves its mark on the clinical picture of
retinal diseases.

Macular hole is a full thikness round tear in the center
of the fovea.! It is an acquired multifactorial diease
that found in developed and developing countries, in
people of all races and genders.

There is considerable controversy regarding the
pathophysiology, natural history, and treatment of
macular holes and antecedent lesions.

The pathogenesis of idiopathic age-related macular
holes remains unclear despite many theories. Pseudo-
macular holes can be mistaken for macular hole
lesions despite careful clinical examination. Vitreous
tangential traction may play a role. Cellular
components surrounding the edges of the macular
holes can also generate tangential traction forces and
elevate the edge.

Historically, macular holes have been rare, have been
associated with trauma, and have been seen in young
adults. Macular hole was first described in ophthalmic
literature in 1869 by Herman Knapp as a consequence
of eyeball blunt trauma.?

Macular hole Due to the accompanying trauma-
induced retinal pathologies, such as retinal
concussion, vitreous hemorrhage, retinal hemorrhage,
choroidal rupture, retinal pigment epithelium (RPE)
injury, subretinal choroidal neovascularization, and
fibrosis functional prognosis is often uncertain.®*
This pathological condition causes central vision
deterioration, metamorphopsia, distortion of images
and central scotoma.

Macular hole can be primary or idiopathic and
secondary.® In most cases it is primary as a result of
abnormal vitreofoveal traction. The average
prevalence of idiopathic macular hole is 3.3 per 1000:
usually it is unilateral, only 10% in cases it is bilateral:
the female to male ratio for idiopatic macular hole is
3:1.57

Risk factors macular hole can include older age,
female sex, contraction of the premacular cortex of the
vitreous, posterior hyaloid detachment, foveal cysts,
myopia, eyeball injuries, intraocular inflammations,
long term macular edema and etc.?®

Currently optic coherence tomography of the macula
is considered the main diagnosis method, which
allows evalnating the diameter and hight of the
macular hole edges.'®*? The first surgical treatment of
macular hole was performed by Neil E Kelly and
Robert T. Wendel.*®

Vitrectomy with gas tamponade is considered an
effective treatment method for this pathology, which
has been the gold standart of treatment since*** with
removal of the epiretinal tissue and internal limiting
membrane). Previous studies have shown a decrease
in the effectiveness of vitrectomy in LMWH,
especially in the absence of additional traction
epiretinal components. Thus, treatment
recommendations are often delayed, leading to disease
progression and possible worse outcome after late
initiation of therapy. Therefore, we need safer and
more effective therapeutic approaches for LMWH.
Despite continuous improvement in techniques and
surgical tools, extremely large and refractory macular
holes still have poor surgical outcomes with current
treatment standards. PRP is an alternative therapeutic
approach for surgical treatment of MH, even in those
of difficult management, as with myopic origin.®
Since the 1990s, platelet-rich plasma (PRP) has been
described as an adjunct to macular surgery for
traumatic, persistent, and recurrent full-thickness
macular holes or optic disc pit maculopathy.’

The surgery using autologous platelet rich plasma
technique is one of several techniques that can be used
to improve the efficiency of macular hole surgery in
eyes in which a previous operation has failed, or which
have characteristics that make the hole difficult to
close. It facilitates macular hole closure by creating an
interface. '8

A prospective method of surgical treatment macular
holes is the using of autologous platelet rich plasma
during surgery.?

Using of autologous platelet rich plasma in treatment
of macular holes will significantly improve anatomic
and functional outcomes. Platelet rich plasma is
believed to enhance glial proliferation, which ensure
anatomic closure of macular holes.?%

The main component of PRP are platelets, also called
platelets. These cells are a natural reservoir of many
growth factors that play an important role in wound
healing, such as epidermal growth factor (EGF), nerve
growth factor (NGF), platelet-derived growth factor
(PDGF), transforming growth factor (TGF), basic
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fibroblast growth factor (bFGF) or vascular
endothelial growth factor (VEGF).#

Autologus platelet rich plasma is easy to obtainand use
almost free. Its acts as an absorbent plug rather than a
tissue glue. It does not cause inflammatory or toxic
reactions. Platelet rich plasma acts as a slow-release
fibrin matrix containing several growth factors and
cytokins, as well as mesenchymal stem cells which
promote the healing process.

Considering the prevalence of this disease, the
reduction of central vision and the deteration of
quality of life the aim of our reseach was to develop a
surgical treatment system that would allows us to
restore the anatomy pf the retina thereby improving
central vision.

Materials and methods

11 patients (11 eyes) were selected for surgical
treatment, of which 9 patients were female and 2
males. 10 patients (10 eyes) had primary macular
tears, of which 8 eyes had grade 4 and 2 eyes had grade
3 macular tears and one patient had post-traumatic
macular tear. The age of patients with primary macular
tear was 59-75 years, and the patient with traumatic
macular tear was 32 years old.

The patients were not taking anticoagulant drugs, nor
were they suffering from anemia.

Visiometry, tonometry, ophthalmoscopy,
biomicroscopy, echography of the eyeball, and optical
coherence tomography of the retina were performed
on all patients before the operation and in the
postoperative period.

Clinical case

Figure 1. Optic coherence tomography (OCT)
picture, posttraumatic macular hole three years old,
female 32 years, visual acuity 0.1
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Figure 2. Photo of the retina with macular hole
Figure 3. Optic coherence tomography (OCT)
picture after surgery of the same patient from figure
1, visual acuity 0.5

PRP preparation

The preparation of PRP followed the protocol
described  previously.”®  Whole-blood  collected
preoperatively (105ml) was anti-coagulated at a ratio
of 1:7 and divided into its components by a special
closed-circuit centrifugation procedure. In addition to
platelet-poor plasma (PPP) and red blood cells (RBC),
this method produced a highly concentrated PRP,
which, because of the centrifugation mode, had a
particularly low proportion of pro-inflammatory
leukocytes compared with that obtained by the usual
methods.

The patients were operated under local anesthesia (2%
2ml Lidocaine and 0.75% 2ml Bupivacacaine) in the
following way: 25 Gauge standard pars plana
vitrectomy with mandatory removal of the posterior
hyaloid membrane, after which peeling of the internal
limiting membrane of the retina was performed with a
large volume. Platelet-rich plasma was separated
under sterile conditions in the operating theatre. It was
introduced into the macular hole region in the end of
surgery and 8% octafluoropropane gas (C3F8) was
introduced into the eye.

To ensure good visibility of the posterior hyaloid
membrane and the internal limiting membrane of the
retina as stains were used triamcinolone acetonide and
0.05% Brilliant Blue G.
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After the operation the patients were left lying on his
back for 2 hours, after which they take a face down
position for the next 7 days.

Results

There were no complications during surgery or in
postoperative period.

Optic coherence tomography of the macula was
performed on the 7" day after surgery. In all 11 cases
there was anatomical closure of the macular holes.
Visual acuities were measured on days 14 and 3. On
average there was an improvement in visual acuity by
2 lines according to Snellen chart, disappearance of
metamorphopsia and image distortion.
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Figure 4. Visual acuity before and after surgery

During the follow up the patients during 6 month there
was no development cataract, retinal tears or
detachment, late endophthalmitis or any other
complications.

Disscusion

The macular hole is one of the main vitreoretinal
disorders causing metamorphopsia and impaired

central vision in the elderly.?® The overall incidence is
approximately 3.3% per 1000 people. the prefoveal
cortex of the vitreous.?’ It has been suggested that the
main factors in spontaneous macular closure are the
release of vitreofoveal traction or glia proliferation.?®
The treatment of macular holes has improved over the
past 30 years, and improvements in technique allow
closure of typical macular holes in more than 90% of
cases. Visual acuity improves by at least 2 lines in over
70% of eyes. The challenge of the last decade has been
to improve the treatment of eyes with macular holes,
in which the prognosis for successful closure of the

macular hole and improvement in visual acuity is less
favorable. Although vitreous surgery was first
described as a likely treatment for full-thickness
macular holes (FTMH), it has become a common
surgical procedure. With current surgical techniques,
approximately 90% of FTMHSs achieve anatomical
closure at primary surgery, with nearly half of patients
achieving visual acuity of 20/50 or better. The
frequency of closure and visual outcome of FTMHs
depends on their size and chronic nature.

Modern surgical interventions effectively treat
macular holes (MR) in more than 90%.23° The
current surgical treatment for MH is epiretinal
squamous vitrectomy, internal limiting membrane
peeling (ILM). However, a small subset of MH creates
problems for surgeons and is frustrating for patients.
Several surgical techniques are developed and tried
for the management of refractory macular holes.
These include relaxing retinotomy, free and inverted
ILM flaps, posterior lens capsular flap, autologous
neurosensorial retinal flap, and foveal
hydrodissection.

Two new alternative methods for closing atypical
macular holes have been described, including
amniotic membrane transplantation (AMT) and
autologous retinal transplantation (ART).*! They
differ from the various ILM flap techniques in that
tissue is placed in the macular hole to help occlude the
macular dehiscence. In AMT, the amniotic membrane
is cut and inserted into the vitreous. When the
amniotic membrane is placed inside the opening, it
could theoretically release some of the growth factors
that promote closure.® Further research is needed to
determine long-term outcomes and determine when
this procedure is most appropriate.

So far, neither national nor international guidelines
have been developed for the treatment of incomplete
macular holes. Thus, the correct approach - to treat or
not to treat lamellar macular holes - is still a matter of
debate.

Platelet-rich plasma (PRP), whose therapeutic value is
equal to that of stem cells, is currently one of the most
promising therapy agents in regenerative medicine. It
is increasingly being used in different areas of

medicine  including  aesthetic ~ dermatology,
orthopedics, sports medicine and surgery. One
possibility is the use of highly concentrated

autologous platelet-rich plasma for macular hole
surgery. Autologous blood products such as simple
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blood clot and platelet rich plasma,®* as well as

several tissue glues comprising nonautologous blood
products and synthetic molecules are also tried for
facilitating hole closure.®**°

The article reports recovery surgery using autologous
platelet rich plasma to treat these complex macular
holes.

In this clinical study of 11 macular hole patients
underwent recovery surgery using autologous platelet
rich plasma (PRP), we could observe morphological
and functional improvement in the long-term follow-
up. Thus, preventing further progression even at
stages that are more visually limiting also seems to be
an argument in favor of earlier surgical intervention.
When considering the results of our study, two
different outcomes need to be taken into account. On
the one hand, there was a morphological improvement
in the foveal structure and prevention of progression.
On the other hand, measurements show that visual
acuity improves functionally.

The use of autologous PRF appears to be a safe and
effective alternative treatment for macular holes. Our
study is limited by its small sample size, lack of
control group, and inhomogeneous lens status. Further
studies are needed to compare the advantages of the
different techniques and approaches and to determine
the most efficient method.

Conclusion

During the surgical treatment of patients with primary
and secondary macular holes the use of autologous
platelet rich plasma promotes the anatomical closure
of the holes, as a result of which metamorphopsias and
central scotomas disappear and an increase in visual
acuity is observed.
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Udthnthnid
ZEnmugnunipjut  tyguunwlia Ep ghwhwwnb]  pupdp  junwguws  ppondpnghnitpny  hwpniun
wnunnuuquugh (PRP) Jhpundw tpjupuwdwdtn wipnyniuputpp, nptt ogurunuugnpédyty kp dwuljnyuyghe
wigphywwnnywspubph Jhpwpnidwljwt pniddwt dudwbwly:
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wuwnhdwih, hul2-p° 3-py wunhdwih nhnht pdh wwwnndusdp p, hul Uk hhjwin hEknwnpudwnhl
ntnht psh wwwnnwsp: Unwotught dwlniujh wuwwnndwsépny hhjwunubkph wwphpp Enkp £ 59-75
nupkui, hul wpuduwnhly duynugh ywnnquspn] hhjwinp 32 nwpbljub:
Pninp hhywtnukph Unnn Jhpwhwwnnipniihg wowe b hkwnmyhpwhwwnwlwt oppwtnid Juwwpyty k
Jhgnubwnphw, wntndbnphw, odunwjunulnwhw, phndhipnunuyhw, wluwqunh Eungpubhu,
guigupwunuiph oynhljuljut hwdwlgdus nnungpudphu:
FpnUpnghnutpny hupniun yiuquwt Jhpuhwnwpwinid wnwbdtwgyt) £ unbph) gquydwitbpnud:
Zhjuiunubphtt Jhpwhwunk) B nknuyhtt wiqquyugdwdp (2% 24 Lhynlwhi b 0,75% 24 pniyghyuljuhi),
hugp ukpwnek] E wupu wywtw Jhunpkyndhw, htnhtt hhwinhnujhtt dkdppwtth ywupunwnhp hinwgntd,
guughkunt ubkpphtt vwhdwbwhtt dbdppwtih thpthtiq, ppndpnghnttpny hwpniun wput wuquwgh
ubipunidnid wwwnnywsdph opowit bt 8% oljunupiinpnuyypnuyyutt (C3F8) ququyhtt Lupnuudyntiwnw,;
Upnymupubp. Shpwhwwnnipyub pipugpmd b hbndhpwhwnwlwb spowtnid nplk pwpnnipni sh
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nnungpudhw: Fnjnnpll nhwypbpnud tnkp L dwlniyugh wugpbph whwnndhwlju thulnid: Skunnnipjut
upnipniup swithyb] b 3-pp b 14-pn opkiphtt: Uhghtinid jup wmbunmmipjut upmpjut pupbjuymd 2
unnny puwn Ulkjkih gdwyunbph, dbnudnpdnyupugh withbnugmd b wunljph wnugunnid:
Zbnmwgnuumpjut pupwugpnid hhywunubph dnn 6 wduju phpwugpmd juwnwpwlnh qupqugnid,
guugupunuiph yunnjuwsdp jud wipwnnid, nip tunndpudhn jud npbk wy) pupgnipinit sh Lok
Utp ghunwpynudubpp gnyg Eu ndby, np wnwetwghtt juwd tpypnppuyhtt dwynyjjup wunnywsputnh
Jhpwpnidwlut pniddwt dwdwbwl ppndpnghnttpny hwpniun wpyut wyuqdugh Yhpwunnidp
hwinhuwind £ wijuuwtg b EpEjnhy dbpnn: SYjwy dbpnnh ounphhy Jupkih hwutl] dwlniyup
wuwnnywspubnh wtwwnndhwljub hwljdwt b mEunnnipjut upnipjut pupdpugdu:
Bqpujugmpini. Unwetuyghtt b Gpypnppuyghtt dwyniyjjup wugpbpny hhquunubph Jhpwpnidulu
pniddwit pupwugpnid wninning ppnUpnghwnutpny hwpniun wjuquuwih oquugnpénidp tywuwnmd k
dulnipup  wwnnjwspubph wibwwnndhwljut  thwljdwip, high hbwnbwipny wihbunwind  Bu
dbnudnpbnyuhwitpp b jEunpntwlut uynundwitpp b tjunynid £ wnbunpnipjutt upnipjut
pupdpugnid:
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PE3YJIbTATBI UCIIOJIb30BAHUS COBCTBEHHOM BOT'ATOM TPOMBOILIMTAMM I1JIA3MBI
KPOBMU ITPU XUPYPITMYECKOM JIEYEHUU MAKYJISIPHBIX PA3PBIBOB

JIunut Bockansn,' Arabexsn Darap
JorenT, k.M.H., 3aB. kKadeapori Odranpmonoruu, EpeBaHCKOr0 TOCyIapCTBEHHOIO MEIHIIMHCKOTO
yauBepcutera uM. M.['epanun, Apmenust; Odransmonorndeckuii neHTp uM. C.B. Manasna, EpeBan, Apmenus
Acnmpant kadpenpst Odransmonorun EpeBaHCcKOro rocyapcTBEHHOI0 METUIIMHCKOTO YHUBEPCUTETA MM.
M.I'epanu, Apmenus

AOcTpakT
Heas 3TOro  WCciegOBaHUS  COCTOSUIa B TOM, 4YTOOBI  OLEHHTH  JOJITOCPOYHBIE  PE3YNIbTAThI
BBICOKOKOHIIEHTPHUPOBAHHOW Oorartoii TpomOormramu ayrtoruasmbl  (PRP), wucmoms3yemoii B KadecTBe
JIOTIOJTHUTENIBHOM Ollepaluy Ha MaKyJISPHOM OTBEPCTHH.
Martepuannl u Metoabl: /s onepaTUBHOTO JieueHUs BKtodeHs! 11 mamuentos (11 riaz), u3 HUX 9 >KeHIWH U 2
Myk4auHbl. Y 10 manmentoB (10 ria3) Obuin mepBUYHBIE Pa3pbIBBI KENTOTO ISTHA, U3 KOTOPBHIX 8 Tila3 MMENH
Pa3pbIBbI KEITOI'O IATHA 4 creneHu U 2 ria3a UMeEIn Pa3pbIBbI KEITOTO IMATHA 3 cremneHu u OJIMH IMaluEHT UMEII
IIOCTTPABMATHYECKUM pPa3pblB JKEITOr0 IATHA. Bo3pacT NMAanMEHTOB € NEPBUYHBIM MAKYJSPHBIM Pa3pblBOM
coctaBisit 59-75 Jier, ¢ TpaBMaTHUECKUM MaKyJISIpHBIM pa3pbeiBoM — 32 Toja.
Bcem MaqUEHTOB O Orepaiuu W B IOCJICOINCPAMOHHOM II€PHUOJAC BBIMMOJIHAIN BU3UOMETPHUIO, TOHOMECTPHIO,
0(hTaTEMOCKOIHIO, OMOMHKPOCKOITHIO, 3XOrpadHio TIa3HOro s0J0Ka, ONTHUYECKYI0 KOTepPEHTHYIO TOMOTpaQuio
ceryartky. IlanueHTHl OBLIM ONEPHPOBAHBI TOA MeCTHOW anecresuer (2% 2mn mumoxkamuna u 0,75% 2w
OynuBaKakanHa) CIACIYIONIUM 00pa3oM: BUTpaKToMus 25 Kanmubp craHmapTHON Mapc MIOCKOCTh € 00sI3aTe/IbHBIM
yaaJIeHHeM 3aJHEed THAJOWTHOW MeMOpaHBI, IOCJIEe Yero MPOW3BOIMIIM OTCIIOCHHE BHYTPEHHEH IOTpaHUIHON
MeMOpaHbl CETYATKH, BBIMOJHIETCS ¢ OONbIMM 00beMoM. OOOraiieHHYI0 TPOMOOIIMTAMHM IIIa3My OTICISUIA B
CTEPHIIBHBIX YCIOBHUSX B ONEPAIIMOHHON M BBOAWIIH B 00JIACTH MAKYJISIPHOTO OTBEPCTHSI B KOHIIE ONEPaIlnH, a B I1a3
O 8% ra3 oktadropmnponan (C3F8).
Pesynbrarpl: OcloXHEHHH BO BpEMs OMEpaliiil U B MOCIEONEPAllMOHHOM Tepuoie He Obuio. OnTHYecKyro
KOTEPEHTHYIO ToMOrpaduio Makyibl BBITIONHSIIA HA 7-€ CYTKH Toclie ornepanuu. Bo Bcex 11 ciyyasx mpou3onnio
AHATOMHUYECKOE 3aKPBITHE MAKYJISPHBIX oTBepcTHii. OCTpOTY 3peHus u3Mmepsui Ha 3-i u 14-if nens. B cpegnem
OTMEYaJIOCh yIyYIIeHWEe OCTPOTHI 3peHus Ha 2 cTpoKu 1o Tabnwie CHemleHa, HCYe3HOBEHNE MeTaMop(OIICuu U
HCKaKCHUS H300PasKCHHUS.
[Mpu HaGmogeHuu 3a OOJBHBIMH B TeUeHHUE 6 MeC pa3BUTHSI KaTapaKThl, pa3pbIBOB HIM OTCIOWKH CETYATKH,
MTO3/THETO PHI0(TaTPMHUTA U IPYTUX OCIOKHEHUI He oTMedeHo. Hammm HabmroieHus moKasaiiu, 9YTO HCITOIb30BaHUE
o0orameHHOW TPOMOOIMTaMH IIJIa3Mbl KPOBH MpPHU XHUPYPTUYECKOM JI€YEHWH NEPBUYHBIX HWJIM BTOPUYHBIX
MaKyJISIpHBIX Pa3pblBOB, BKJIIOYAIONINN B ceOs mapc IUTaHa BUTPIKTOMHUIO, OOS3aTENbHOE YAajeHHe 3aTHer
THAIONIHOW MeMOpaHbl, MWUIMHT BHYTPEHHEH TIOTPAaHUYHOH MeMOpaHBl CEeTYaTKH, BBENEHHE OOraThId
TpOMOOIIMTAaMH TIJIa3Ma KPOBH B 00NacTh pa3pblBa W Ta3oBas DJHIOTAMIIOHAZAA, SIBISETCS OE€30MacHBIM U
a¢ddexTuBHBEIM MeTomoM. brmaromaps 3ToMy MeETomy yaaercsl JOOUThCS aHATOMHYECKOTO 3aKPBITHS MaKyJsPHBIX
Pa3pBIBOB U MOBBIMICHUS OCTPOTHI 3PEHUSL.
3akawuenue: [Ipu xupyprudeckom JiedeHnH OOMBHBIX C IEPBUYHBIMU U BTOPUYHBIMH MaKYyJISIPHBIMHA Pa3pbIBAMU
MIPUMEHEHNE ayTOJOTHYHON O0OTallleHHOW TPOMOOIIMTAMH ITUIA3MBI CIIOCOOCTBYET aHATOMHUYECKOMY 3aKPBITHIO
OTBEPCTUH, B PE3ybTATE UYEro MCUE3al0T METaMOP(OIICHH U [IEHTPAIbHBIE CKOTOMBI M HAOIOA€TCS TIOBBIIICHIE
OCTPOTBI 3PEHHSL.
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