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Makulyar yirtiglar idiopatik, fosadli miopiya zamani, travmadan sonra, arxa hialoid membrana bagh
vitreomakulyar traksiya ilo alagadar ola bilar. Tlk dofs olaraq travmadan sonraki makulyar yirtiglar 1869-cu ilds
Knapp torofindon g6z almasinin kontuziyasi olan xastados tosvir edilmisdir [1, 2].

Travmatik makulyar yirtiglara 1,4% qapali (kiit zedsloanmalar) ve 0,4% ag1q gdz travmalar1 zamani rast galinir
[3,9, 10]. Coxsayli nazariyyolora baxmayaraq nisbaton az rast golinmasi ilo slagadar travmatik makulyar yirtiglarin
daqiq yaranma mexanizmi miibahisali olaraq qalir [4-8].

Miioyyan edilmisdir ki, travmatik makulyar yirtiglarin yaranmasinda géz almasinin birbasa silkelonmasilo
yanasl, vitreoretinal traksiyalar kimi ikincili sobablorin do rolu vardir [11,12].

Bu cohatdon zododon sonraki dovrlordo makulada va preretinal interfeysdo olan doyisikliklorin vaxtinda askar
edilmasing sorait yaradan vizualizasiya iisullarina genis yer verilir. Bu tisullar arasinda spektral optik koherens
tomogqrafiya (OKT) miiayinasinin rolu avazedilmozdir [19].

OKT goxsayli kasiklarla torlu gisanin makulyar sahasinin biitiin qatlarini vizualiza etmakls, hamin nahiyyada
olan patoloji doyisikliklori agkarlamaga imkan veron geyri-invaziv milayine metodudur [20]. OKT-nin istifadosi
arxa seqment travmalarindan sonra torlu gisada olan komiyyat vo keyfiyyat doyisikliklorinin diagnostikasinda
faydali olmaqla, bu doyisikliklorin dinamikada obyektiv miisahidosine do imkan verir. Mohz OKT miiayinasi
travmatik makulyar yirtiglar zaman1 foveal vo perifoveal doyisikliklori, vitreoretinal traksiyalari, intraretinal
kistalar1 on kigik detallara godor gérmoys komok edir[13].

Mogsad — travmatik makulyar yirtiqlar zamani yaranan morfostruktur dayisikliklori spektral optik koherens
tomogqrafiya milayinasi vasitasilo qiymoatlondirmakdir.

Material vo metodlar

Aparilan tatgiqat isinde 2015-2017-ci illords Akademik Zarifo Aliyeva adina Milli Oftalmologiya Markazina
miiraciot etmis vo travmatik makulyar yirtiq diagnozu qoyulan 10 xostonin (10 géz) miiayins noticelorinden
istifads edilmisdir.

Biitiin xastalorde on yaxsi gérma veran korreksiya ilo vizometriya, tonometriya, biomikrooftalmoskopiya,
g0z dibinin fundus fotoqrafiyas: kimi standart miiayinolor vo spektral optik koherens tomoqrafiya miiayinosi
aparilmigdir. Hor bir xasto li¢iin yas, cins, zods vaxti, zodo vo milayine arasindaki miiddst vo zadonin yaranma
mexanizmi qeyds alinmigdir.

Goz dibinin biomikroskopik miiayinasi 90D (Volk, Optical Inc, Mentor, OH, USA) kontaktsiz linza vasitosilo
yariq lampasi ilo aparilmigdir. Makulada OKT miiayinasi Spectral HD Cirrus OCT 5000 (Carl Zeiss inc.Dublin
CA, USA) cihazinda Macular Cub 512x128 va 5 Line Raster protokollar1 vasitasile aparilmisdir. Miiayine zamamn
asagidaki olamatlora diqqget yetirilmisdir: torlu qisa pigment epitelino nozaran yirtiq kenarlarinin formasi (iti vo
ya dairavi), epiretinal membranin, tangensial va vitreomakulyar traksiyanin, yirtiq kenarlarinda geyri-reflektiv
bosluglarin (kistalarin), yirtig1 ohato edon torlu qisa sahasindo qalinlagmalarin (intraretinal 6dem), neyroretinal
qatin altinda zoif reflektivlikli bosluglarin (subretinal maye) movcudlugu. OKT vasitasilo yirtigin minimal daxili
(MDD, yirtiq kenarlarinin on yaxin ndqtalori arasindaki masafa) ve maksimal xarici diametri (MXD, yirtiq asasinin
on uzaq ndqtalari arasindaki masafo) 6l¢iilmiisdiir. Travmatik makulyar yirtiqlar formasina gors tosnif edilmisdir.

Biitiin kliniki hallar Gass torafindon toklif edilon idiopatik makulyar yirtiglar ii¢lin tosnifat sxemino asason
doracolondirilmigdir.

Noticalor va onlarin miizakirasi

Tadgiqat igine 10 xastonin 10 gozii daxil edilmisdir. Xostolorin orta yas haddi 23 (14-32), cinsi kisi vo har bir
halda yirtigin amalo golma sababi géz almasinin kiit travmasi - kontuziyasi olmugdur. Makulyar yirtiq 7 xastado
travmadan sonra | ay arzindo, 3 xastodo ise 12 ay arzinde omole golmisdir. Xastolordon 5-do 3-cii deracali (50%),
3-do 2-ci daracali (30%), 1-do 4-cii doracali (10%) vo 1-do 5-ci daracali (10%) makulyar yirtiq askarlanmigdir
(Gass tosnifatina gora) (Cadval 1).
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Zddadan sonrfn ylrt.lgm Yirtigin ink%saf T G
askarlanma miiddati (ay) morhalasi
1 k sag 22 1 3 dairavi
2 k sag 26 12 4 dairovi
3 k sag 23 1 3 dairavi
4 k sag 12 1 2 dairavi
5 k sag 27 12 5 dairavi
6 k sag 30 1 2 dairavi
7 k sag 22 1 3 dairavi
8 k sol 14 1 3 ellipsoid
9 k sag 32 12 3 dairavi
10 k sag 19 1 2 ellipsoid

Biomikrooftalmoskopik miiayine gdstordi ki, xastolordon 8-do (80%) makulyar yirtiq dairovi, 2-da (20%)
ellipsoid formada olmusdur. Xostolorin 4-do (40%) makulyar yirtiq otrafinda epiretinal membran, 1-do (10%)
intraretinal 6dem, 2-do (20%) subretinal seroz maye vo 5-do (50%) yirtiq konarlarinda kistoz 6dem miigahido
edilmigdir. Comi 1 xastads (10%) makulyar yirtigla barabar torlu qisanin qopmasi miisahide edilmisdir. OKT
miayinasi asasinda yirtigin minimal daxili diametri orta hesabla 518 mkm (224-1161), maksimal xarici diametri
1448 mkm (512-3374) olmusdur (Coadval 2). Miisahido etdiyimiz xastolordon birinda 1-ci tip (10%), 3-lindo 2-ci
tip (30%), 2-sindo 3-cii tip (20%) vo 4-iindo 4-cii tip (40%) travmatik makulyar yirtiq agkarlanmisdir (Jingjing
Huang vo hommiiolliflori OKT-yo asaslanan tosnifata gora).

Cadval 2

Travmatik makulyar yirtig1 olan xastalorin OKT slamatlori

i B Yirtigin MDD | Yirtigin MXD Torlu qisada | Sub-retinal il.ltrareitinal Torlu gisanin
qalinlasma kistoz 6dem qopmasi
1 qeyri-hamar 787 1241 yOxX yox yox var yox
2 geyri-hamar 344 1280 var yox yox var yox
3 qeyri-hamar 429 512 var var var yox yox
4 hamar 275 883 yox yox yox yox yox
5 hamar 410 646 yox yox yox yox yox
6 hamar 449 663 var yox yox var yox
7 qeyri-hamar 224 2107 yox yox yox var yox
8 geyri-hamar 1161 1972 yox yox yox yox yox
9 hamar 635 3374 yox yox yox var var
10 qeyri-hamar 464 1797 var yox var yox yox

Travmatik makulyar yirtiq goz almasinin zadslonmalorinden sonra anatomik foveani shato edon tam qat torlu
qisa defektidir. Coxsayli aragdirmalarin aparilmasina baxmayaraq travmatik makulyar yirtiglar vo onlarin OKT
xiisusiyyatlori haqqinda ¢ox az imumilosmis molumat vardir. Uzarinds todqiqat apardigimiz travmatik makulyar
yirtig1 olan 10 xastonin analizi do, homginin bizo onu gdstordi ki, travmatik makulyar yirtiglar homogen gediso
malik deyil.

Travmatik makulyar yirtiglarin amolo galmasinin konkret mexanizmi malum deyil. Tadqiqat isinde gdstordik
ki, rast goldiyimiz xastolorin 80%-do makulyar yirtiq dairovi formada olmugdur. Bu, adobiyyat arasdirmasinda
rast goldiyimiz Yanagiya vo hommiiolliflorin [14] todqiqatlart ilo uygun galmir. Belo ki, onlarin miigahidslorindo
travmatik makulyar yirtig1 olan xastalords yirtigin formasi ellipsoid olmugdur. Onlara gors, makulaya tasir eden
qiivvaler foveanin rupturasi ilo naticalonir. Bunun tosdiqi olaraq iizerinds todqiqat apardiqlari xastalords travmatik
makulyar yirtiglarin ellipsoid formada olmasi géstarilir.

Travmatik makulyar yirtiqlar zoadaden derhal ve miisyyen miiddat sonra bag vera bilor [15]. Darhal omals
golmanin sobabi kimi kiit travma naticosinds gdz almasinin 6n-arxa istiqgamotds sixilmasi vo retina {izorindo siisovari
cisimlo birlogmis néqtalars qiivvatli tosiri gostarilir [16]. Travmatik makulyar yirtiglarin daha ¢ox gonc soxslords vo
qapal1 gbz almasinin travmalarindan sonra bas vermasinin sababi zarbs noticasinds six vitreofoveolyar adheziyasi
olan anatomik nazik fovea tizorindoki qoflati traksiya vo gdz almasinin qiivvetli ekvatorial dartilmasidir [17].
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Gass idiopatik makulyar yirtiglarin patogenezo vo biomikroskopik miiayinoys asaslanan tosnifatini vermisdir
[11]. Lakin, adabiyyatda travmatik makulyar yirtiqlarin tasnifatinin olmadigina ssalanaraq, biz 6z totqiqatimizda
Gassin idiopatik makulyar yirtiqlar ii¢iin tosnifatindan istifads etmis vo xostolorimizdo yirtigin morhoholorinin
differensiasiyasini gostormisik. Buna alavas olaraq OKT miayinesinds yirtiq konarlarinin minimum daxili diameti
do hor bir marhoslonin tosnifatinda nozors alinmigdir.

Jingjing Huang vo omokdaslart OKT-do morfoloji dayisikliklora asaslanaraq travmatik makulyar yirtiglart 5
tipe ayirmislar [18]. Biz miiayino etdiyimiz xastolordo bu 5 tipdon 4-iins rast golmisik. Belo ki,bu tosnifata asason:

. I-ci tip travmatik makulyar yirtiglar zaman1 OKT miiayinesinds yirtiq kenarlarimin her ikisinds

neyrosensor retinada kistoz doyisikliklor miisahids edilir. Bizim todqiq etdiyimiz 10 xastodon yalniz
birinda (10%) bu tip yirtiq rast golinir (Sok. 1a.)

. 2-ci tip travmatik makulyar yirtig zamani OKT miiayinesinde yirtiq kenarlarimin yalniz birindo

neyrosensor torlu qisada kistoz 6dem miisahido edilir. Bizim miiayino etdiyimiz 10 xastoden {igiindo
(30%) bu tip yirtiga rast golinir (Sok. 1b.)

Sak. 1. Travmatik makulyar yirtigin tiplori: 1a. 1-ci tip travmatik makulyar yirtiq;
1b. 2-ci tip travmatik makulyar yirtiq

. 3-cii tip travmatik makulyar yirtiq zaman1 OKT miiayinasinds tam qat torlu qisa defekti ddem olmadan
mdovcuddur. Biz 6z miisahidomizds 2 xastads (20%) bunu agkar etdik (Sak. 2a.)
. 4-cii tip travmatik makulyar yirtiq zaman1 OKT miiayinssinds yirtiq konarlarinda kistoz 6dem olmadan

lokal torlu qisa qopmasi miisahids edilir. Milayina etdiyimiz 10 xastoden 4-da (40%) bu tip yirtiq
agkarlanmigdir (Sak. 2b.)

Sak.2. Travmatik makulyar yirtigin tiplori: 2a.3-cii tip travmatik makulyar yirtiq;
2b.4-cii tip travmatik makulyar yirtiq

Miiayine etdiyimiz xastolorden ikisinds sonraki ardicil miiayinalords travmatik makulyar yirtigim spontan
olaraq baglandig1 miisahido edilmigdir. Lakin homin xastolords yirtigin baglanmasina baxmayaraq gérma itiliyi
artmamugdir. Bels ki, OKT miiayinasi gostordi ki xastolords yirtiq tam baglansa da torlu gisanin xarici qatlari,
xiisusan da ellipsoid zona pozulmusdur va foveola nazilmisdir.

Yekun

Aparilan todqigat travmatik makulyar yirtiglar zamani OKT ohomiyyotli vo ovozedilmoz bir miiayino
iisulu oldugunu vo travmatik makulyar yirtiglar zamani1 oftalmoskopik goériinmosi miimkiin olmayan an kigik
doyisikliklori agkarlamaga imkan verdiyini gdstormisdir. OKT miiayinosi vasitasilo travmatik makulyar yirtiglarin
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xiisusiyyatlori miioyyan edilmisdir. Homginin, OKT bizs travmatik makulyar yirtiqlarin heg bir miidaxilo olmadan
tabii gedisatini izlomaya va galocakds bu patologiya zamani terapevtik va ya corrahi yanagma kimi forqli miialica
taktikasinin se¢ilmasino imkan verir.
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KiiroueBsble cji0Ba: mpagmamuieckuii MaxKyIApHblil pa3pele, ONMUYECcKds Ko2epenmuas momozpagus

PE3IOME

Iean - oreHka MOPGOCTPYKTYPHBIX U3MEHEHUH MPH TPABMATHUECKUX MAKYISPHBIX pa3pbiBax C MOMOILBIO
ontuyeckor korepeHTHOH ToMorpaduu (OKT).

MarepuaJ 1 MeTOAbI

Brutn rcnonp30BaHb! pesynsTarsl oocmenoBanus 10 mia3 10 manneHToB ¢ TpaBMaTHIeCKUM MaKyJISIPHBIM pa3-
PBIBOM. Y KaXIOTO NAaIMEHTa BBIABIISUIN CIICAYIOIIHE NMpH3HAKH: (hopMa Kpas pa3pbIBa 110 OTHOIICHHIO K ITHT-
MEHTHOMY SIIUTENIHIO CETYaTKH; HAJMYKME SMUPETUHAIBHON MeMOpPaHbl, TAHTCHIMAIbHOW 1 BUTPEOMAKYJISPHOM
TPaKLHH, HEPEPICKTOPHBIX TTOJIOCTENH B KpasX pa3pbiBa, YTONIIECHNE CETYATKH BOKPYT Pa3phiBa, a TAKXKE HANHU-
gre cnadbix pedaeKTOPHBIX MONOCTel Mo cioeM HelipocerdyaTku. C momotsio OKT u3Mepsutich MUHUMATBHBIN
BHYTPEHHHUH 1 MaKCUMaJIbHBIN HAapYKHBIH THaMETPhI pa3phIBa.

Pe3yabrarsl

[Mpuuunoii popMupoBaHus pa3pbiBa y BceX IAalMEHTOB ObLIa Tylas TpaBMa Iiia3a. MakyJsipHbIil pa3pbiB ObLI
c(hOpMHUpOBaH MOCJIE TPABMBI B TEUEHHE 7 MECALIEB Y CEMH MAIIMEHTOB U Yepe3 12 MecsieB y Tpex HalueHToB. Y
IISTH MAIEHTOB OBLIAa JHAarHOCTHPOBAaHA TPEThS CTEIIEHb MAKYISIPHOTO Pa3phiBa, Y 3-X MAIEHTOB - BTOpas, a y
JIBYX OCTaJIbHBIX — YeTBEepTas U MATas. buoMukpockonudeckoe UCCIea0BaHue 0Ka3ajo, YTO y BOCEMH MallUEeH-
TOB MaKyJISIPHBIH pa3phIB ObLT KpyTiiol GopMBl, a y IBYX ApyTux - awmurconguoii. Ha OKT y Bcex manueHTOB ObLT
BBISIBJICH TIOJTHBIN pa3pbIB MaKylbl. Y 4YeThIpeX MAaIieHTOB HAOII0galach AUPETHHATBHAS MEMOpaHa, Y OTHOTO
MHTPAPETHHAIBHBIA OTEK, Y ABYyX CyOpeTHHAJIbHAsl CEpO3Hasl KMIKOCTh, a y TATH KUCTO3HBIA OTEK BOKPYT pas-
pbIBa. MUHMMabHBIA BHYTPEHHUN JUAMETP pa3pbiBa COCTaBUI 518 MKM, MakCUMaJIbHBIN - 1448 MkM. ¥ ogHOro
13 TAlMEHTOB OBLT BBIABICH |-f THI TpaBMaTH4eCcKOTO MaKyJISIPHOTO pa3phiBa, Y Tpex - 2-if, y AByX - 3-if, a y
4eTelpex -4-i.

3akuouenne

Hccnenosanue nokasano, yro OKT sBrserca BaKHBIM U HE3aMEHHMBIM METOIOM IIPH JAWAarHOCTUKE TpPaB-
MaTHYEeCKOTO MaKyJISIPHOTO pa3pbiBa M MO3BOJISAET BBIIBUTH MENBYANIINE W3MEHEHHS, KOTOPbIE HE MOTYT OBITH
oOHapyxeHbI Bo BpeMst opTanbmockormun. C momotmbio OKT OBl BBISBICHBI 0COOCHHOCTH TPaBMATHICCKOTO
MakyIspHoro paspsiBa. Kpome toro, OKT mo3BossieT HaM KOHTPOJIHUPOBATh €CTECTBEHHBIN X0 TPaBMaTHIECKOrO
MaKyJIsIpHOTO pa3pbiBa 0e3 Kakoro-In00 BMeNIaTeIbCTBa U BBIOUPATh OyIyIyI0 TAKTHKY J€UEeHHs — TepareBTuye-
CKYIO MJIH XUPYPTHUECKYIO.

Kerimov M.I., Aliev Kh.D., Aliyeva TA

PECULIARITIES OF OPTICAL COHERENT TOMOGRAPHY IN THE
TRAUMATIC MACULAR HOLES

National Ophthalmology Center named after acad. Zarifa Aliyeva, Baku, Azerbaijan

Key words: traumatic macular hole, optical coherence tomography

SUMMARY

Aim - to evaluate morphostructural changes in traumatic macular holes by means of optical coherence
tomography (OCT).

Material and methods

The results of examination of the 10 patients (10 eye) with a traumatic macular hole were used. Each patient was
exposed to the following symptoms: the shape of the rupture edge with respect to the retinal pigment epithelium;
presence of an epiretinal membrane, tangential and vitreomacular traction, non-reflex cavities at the edges of the
rupture, thickening of the retina around the rupture, as well as the presence of weak reflex cavities beneath the
layer of neural network. With the help of OCT, the minimum internal and maximum external diameters of the hole
were measured.
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Results

The cause of the rupture in all patients was a blunt trauma to the eye. The macular hole was formed after a
trauma for 7 months in seven patients and in 12 months in three patients. Five patients were diagnosed with a third
degree of macular hole, in 3 patients - the second, and the other two - the fourth and fifth. A biomicroscopic study
showed that in eight patients the macular hole was of a circular shape, and in the other two - the ellipsoidal. On
OCT all patients showed a complete hole of the macula. Four patients had an epiretinal membrane, one intraurethral
edema, two subretinal serous fluid, and five cystic edema around the hole. The minimum internal diameter of the
hole was 518 microns, the maximum - 1448 microns. In one of the patients, the first type of traumatic macular hole
was detected, in the three patients the second type, in the two patients the third, and in the 4 th group.

Conclusion

The study showed that OCT is an important and indispensable method in the diagnosis of traumatic macular hole
and allows to identify the smallest changes that can not be detected during ophthalmoscopy in case of traumatic
macular hole. With the help of optical coherence tomography, traumatic macular hole features are revealed. In
addition OCT allows us to monitor the natural course of the traumatic macular holes without any intervention and
choose the future treatment tactics — therapeutic or surgical.
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