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Gormo organinin travmatik zodolonmolori yiiksok dorocoli fosadlagmalarla xarakterizo olunurlar vo yarana
bilacak olilliyin aparici sobablorinden biri hesab edilirlor, ¢ox zaman ohalinin usaq ve omok qabiliyyatli
kontingentini shato edir vo bununla da problemin sosial yoniimlii shamiyystini miioyyonlosdirirlor [1-3]. Agir vo
orta agir travmatik zodolonmolor gdziin damar strukturuna mexaniki tosir gostorir vo yaralayan ogyanin davamiyyat
stiroti no gqodar ¢ox olarsa damarlara diison tozyiq do o, gadar ¢ox olur vo goz strukturuna diison travmanin agirliq
daracasi do daha artiq olur. Yaranmis dslib-kegan zadslonmoler gézun toxumalarmin tamligini1 pozmagqla berabar,
g0zlin damar strukturuna hom kasici vo hom do 6z mexaniki tesirini gostorirlor va natice etibari ilo aksaren bu
kimi hallar zodslonmis damarlardan g6z strukturuna qanin axmasina va aktiv iltihabin yaranmasina sobob olurlar.
Travmatik prosessin gediginin agirhiginda orqanizmin reaktivliyi travmaya verilon cavab rolunu oynayir.

Anatomik strukturun saxlanmasi va travmali gozlerin funksional qabiliyystinin stabillagdirilmasi ve ya
yaxsilagdirilmasi ti¢iin regionar hemodinamikanin oyranilmasini va alinmis naticalorin asasinda medikamentoz va
carrahi miialicanin korrektivlasdirilmasini magsadouygun hesab etmak olar. Regionar hemodinamik pozgunluqglarin
milayinasinds ultrasasle doppleroqrafiya (USDQ) prioritet metodlara aid edilir — qeyri-invazivdir, informativdir,
alalxiisus da goziinds tikis olan pasiyentlords va qisalarin geyri-soffafliginda asanliqla tokrarlanir [4-9].

Biza golib catan adabiyyatda gostarilir ki, goziin miixtalif xastsliklorinds (qlaukomada, makulodistrofiyalarda,
isemik sindromda, kataraktada, ekzoftalmda, uveitlordo va siglords) qan dovraninin vaziyyatini dyranmok ii¢lin
USDQ metodu ilo bir ¢ox milayinslor aparilmisdir [10-14].

Miiasir oftalmo-travmatologiya bir elm olaraq inkisaf etmokdodir vo hal hazirda gormo orqaniniin zadslonmalorindos
islonib hazirlanmis kompleks oftalmodiagnostikaya (homginin USDQ kompleks miiayino metodlarina aid edilon
vasitolordon biridir) boyiik tolobatin olmasi dslib-kegon zodolonmolorin fosadlagmasinin qarsisinin alinmasinda
tominatlidir [15]. Oftalmologiyada doppleroqrafiyanin bir istiqgamati do tripleks ultrasos miiayino metodudur (iki-
iicol¢ilii vo dordolgilii rejimds exoqrafiya). Tripleks miiayino metodunda todqiqatlar impulslu vo xatti stirato malik
agir cihazlarla aparilir vo milayinaslorin derinliyinden asili olaraq rejimlorin yiiksok tezliyini avtomatik doyise bilen
qurgu tibb texnologiyasinin bdyiik nailiyyati hesab edilir. Tosvirlor, rongli kartogram vo gan axininin spektral analizinin
rogomli islonmasi imkanini yaradan bu cihazlar yiiksok hassasliga, alinan tasvirlar, kartoqram, dopplerogrammalar iso,
boyiik informativliys malikdir vo xiisusilo do dyronilon damarda qan dévraninin fiziologiyasi haqda hom keyfiyyat,
hom do kamiyyat etibart ilo doqiq molumat almaga imkan verirlor. Hazirda, damar sisteminin todqiqati ii¢iin Doppler
effektino osaslanan vo 6ziinds rongli doppler kartlagdirilmas1 (RDK), energetik doppler (ED) va energetik doppler
kartlagdiriimas1 (EDK) kimi metodikalar1 comlogdirarak praktikaya sirayot edon tripleks metodu, goziin, goz yasi
aparatinin, homginin goz orbitasinin anatomik elementlorinin vo travmatik dakriosistitlarin vo digar oftalmoloji
patologiyalarin yerlasdiklori sahanin damar sisteminin hacmli tasvirinin alinmasina, skanerlagdirilon sothin saquli-
iifqi, eloca do markozi oxu atrafinda harokati zamani alian ¢oxsayli sathi exoqrammalarin va hacmlarin toplanmasi
hesabina hacmli tosvirlarin alinmasina imkan verir [16, 17].

Tripleks miiayinasinin buynuz qisanin dslib-kegon yaralanmalarinda istifads edilmosinin géz almasinin vo
orbitanin damar sistemi haqqinda yiiksok informasiya almaga imkan verdiyini vo anatomik strukturlarin topoqrafik
doyisikliklori hagqinda diizgiin mokani tosovviiriin olmasina, parametrik vizualizasiyanin aparilmasina nail olmaq
liglin sorait yaratdigini nozeoro alaraq, bu patologiyalarda miiayinolorin aparilmasini innovasiya hesab etmoklo
totbiqini magsoadydnlii hesab edirik.

Isin magsadi. Buynuz gisamin dolib-kecon yaralanmalarinda tripleks miiayinosi osnasinda hemodinamik
parametrlorin vaziyyastinin oyronilmasi.

Material vo metodlar. Buynuz gisanin dslib-ke¢on yaralanmasi diaqnozu ilo akademik Zorifo Oliyeva adina
Milli Oftalmologiya Markozino (MOM) gabul olunan 17 pasiyentin géziino kompleks oftalmodiaqnostika totbiq
edilmigdir. Pasiyentlorin yas1 18-don 52-yo dok olmusdur, onlardan 12-si kisi, 5-1 qadin idi.
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Buynuz qisanin dolib-kegon yaralanmasi olan xostolorin miiayinasine vizometriya, biomikroskopiya,
oftalmoskopiya (imkan olanda), rentgen, ultrasas AB-skan va doppleroqrafiya iisullar1 daxil edilmigdir.

Buynuz gisanin dslib-kegon yaralanmasi olan 17 gozdo travmatik prosesin lokalizasiyasi vo darinliyindon asili
olaraq miixtolif fosadlar qeyd olunurdu, bels ki: qlizehli gisanin cirilmasi, qismon qopmasi vo yarada bogulmasi,
biillurun 6n kapsulasinin cirtlmasi, kiitlalorin yaraya ¢ixmasi, yaxud siigovari cismin va kiitlolorin yarada bogulmasi.

Buynuz gisanin dslib-kegon yaralanmasi olan biitiin gézlerde yaranin birincili carrahi islonmasi amsliyyati,
lazim olduqda qiizehli gisanin plastikasi, ¢ixmis biillurun kiitlolorinin xaric edilmosi vo axmig sligovari cismin 6n
vitrektomiyasi aparilmisdir. Akustik miiayinaler (obzor va lokalizasion exoqrafiya metodlar1) boz skalali (roaqomli
hesablamalara malik) A/B-skaneri olan Alcon firmasimin (ABS) 10 MHz ultrasas tezlikli zonda malik «Ultra Scan
Imaging System» aparat1 vasitosilo aparilmisdir, géz almasi va orbita vizualizasiya edilmisdir.

Sokil 1.Ac1q yaralanmada GA-doppler spektri.

Sakil 3.A¢1q yaralanmada TQMA-doppler spektri. Sakil 4.NormadaTQMA-doppler spektri.
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Sokil 5.Ac1q yaralanmada AQSA-doppler spektri. Sakil 6.NormadaAQSA-doppler spektri.

Tripleks miiayino metodu «TOSHIBA» firmasinin “NEMIO XG SSA-580 A” ultrases aparatinda hoyata
kecirilmisdir. B-rejim 7,5MHz tezlikli ultrasos otiiriiciisiindon istifads olunaraq ikidlgiilii fozada boz skalali
gOriintiiniin alinmasi ile aparilmigdir. RDK, ED, EDK 7,5 MHz ultrasss tezlikli zonddan istifads olunmagqla 2D
va 3D modeli ilo rongli vo energetik doppler kartlagdirilmast buynuz qgisanin dalib-kegon yaralanmasi diaqnozu
ilo MOM-a daxil olan pasiyentloro totbiq edilmisdir. Qan axininin hemodinamik parametrlori, yoni qan axminin
maksimal sistolik siiroti (Vmax), qan axminm minimal diastolik siiroti (Vmin) vo rezistentlik indeksi (RI),
gbz arteriyasinda (GA), tor gisanin merkozi arteriyasinda (TQMA) vo arxa qisa siliar arteriyalarda (AQSA)
Oyronilmigdir. Metodun sorhino goldikdo demak lazimdir ki, imumi damar xastoliklori inkar olundugdan sonra,
pasiyentlarin xasto vo saglam goziinds avvalca B-rejimds gdz almasinin va retrobulbar sahanin vizualizasiyasi, ED
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EDK vo RDK rejimindo novbsli sakllds GA, TQMA vo AQSA adli damarlarm vizualizasiyasi vo kartlagdirilmasi
aparilmigdir (Sokil 1, 2, 3, 4, 5, 6). Milayinadon kegon pasiyentlorin heg birindo g6z almasinin vo orbitanin qan
dovraninin hemodinamikasina tosir eds bilocok iimumi damar patologiyasi agkar olunmamigdir.

Naticalar vo onlarin miizakirasi. Cadvoldo gostorildiyi kimi buynuz gisanin dslib-kegon yaralanmasi olan 17
pasiyentin g6z arteriyasinda (GA) qan aximinin maksimal sistolik siirati (Vmax) orta statistik gostaricilora osason
34,31+1,2 sm/san-ys dok asagi diigmiisdiir (norma 36,19+0,67 sm/san). Analoji doyisiklik gan axininin minimal diastolik
sliratindo (Vmin) ds askar olunmusdur, belo ki, Vmin orta statistik gostariciya aason 8,96+£1,0 sm/san-dok azalmigdir
(norma 9,52+0,32sm/san). Rezistentlik indeksi (RI) isa 0,74+0,1-dok artmisdir (norma 0,73+0,01) (Cadval 1).

Cadval 1.
Buynuz qisanin dalib-ke¢on yaralanmalarunda GA-da hemodinamik parametrlorin vaziyyati
M=m
Buynuz qisanin dslib-ke¢an yaralanmasi Goz arteriyasi Norma
Vmax (sm/san) 34,31+1,2* 36,19+0,67
Vmin (sm/san) 8,96+1,0 9,52+0,32
Ri 0,74+0,1 0,73+0.01

Qeyd: ilkin gostorici ilo miiqaisado statistik diiriistliik: *-P<0,05.

Tor gisanin morkozi arteriyasinda (TQMA) alinan hemodinamik parametrlorin voziyystinin doyisilmasinin
interpretasiyasindan melum olur ki, gan axininin maksimal sistolik siirati (V max) orta statistic gdstoricilors asasen
12,7+0,4 sm/san-dok agag1 diismiigdiir (norma 14,40+0,27 sm/san), qan axininin minimal diastolic siirati (V min)
3,9+0,14 sm/san olan orta statistic gdstoriciyadok azalmisdir (norma 4,22+0,12 sm/san). Rezistentlik indeksi (RI)
189 0,67+0,03 orta statistik gostoriciyadok azalmigdir (norma 0,70+0,02) (Cadval 2).

Cadval 2.
Buynuzqisanindslib-keconyaralanmalarinda TQMA-dahemodinamikparametrlarinvaziyyati
M+m
Buynuzqgisanindolib-ke¢onyaralanmasi | Tor qisanin markazi arteriyasi
Vmax (sm/san) 12,740,4%* 14,4+0,27
Vmin (sm/san) 3,9+0,14* 4,22+40,12
Ri 0,67+0,03 0,70+0,02

eyd: ilkin gostorici ilo miiqayisado statistik diiriistliik: *- P<0,05; **-P<0,01.
yd: Ilkin g I qayisad k d liik: *- P<0,05; **-P<0,01

Arxa qisa siliar arteriyalarda hemodinamik parametrlorin voziyystinds doyisikliklor pislosma ilo miisayist
olunmusdur, bels ki, gan aximinin maksimal sistolik siiratinin (V max) orta statistic gostarici 9,5+0,8 sm/san-ya
gador asag1 diismiisdiir (norma 9,84+0,24 sm/san), qan axininin minimal diastolic siirati (Vmin) 3,82+0,10 sm/
san orta statistic gostoriciyodek azalmisdir (norma 3,96+0,16 sm/san). Rezistentlik indeksinin (RI) orta statistic
gostarici 0,60+0,05 haddinde alinmigdir (norma 0,60+0,02) (Cadval 3).

0%

Sakil 7. Goz arteriyasinda Sakil 8. Torqisaninmarkaziarteriyas | Sakil 9. Arxa qisa siliar arteriyalarda
hemodinamik parametrlarin mdahemodinamikparametrlorinvazi hemodinamik parametrlorin
vaziyyati (%). yyati (%). vaziyyati (%).

Alinmis naticalorin diizgilin interpretasiyasindan sonra aparilan miizakirslor bundan ibaratdir ki, buynuz gisanin
dolib-kegan yaralanmalari zamani g6z almasinin vo orbitanin arteriyalarinda hemodinamik parametrlorin voziyyatindo
norma ilo miiqayisads shomiyyatli doyisikliklor yaranir. Bu dayisiklikler bize imkan verir deyak ki, gbz arteriyasinda
qan dovraninin periferik tosiri artir vo naticode qan axininin maksimal sistolik siireti vo qan axininin minimal diastolik
slirati normaya nisbaton asagi enir ki, bu da goz almasinin qanla tochizatinin zoifladiyini siibut edir (Sokil 7).
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Cadval 3.
Buynuzqgisanindalib-kecanyaralanmalarindaAQSA-dahemodinamikparametrlarinvaziyyoti
M+m
Vmax (sm/san) 9,5+0,8 9,84+0,24
Vmin (sm/san) 3,824+0,10 3,96+0,16
Ri 0,60+0,05 0,60+0,02

Tor qisanin morkozi arteriyasinda da analoji doyisikliklor miisahids edilir vo tor qisanin qanla qidalanmasi
pozulur (Sakil 8).

Arxa qusa siliar arteriyalarda qan aximnimnin maksimal sistolik siirati ve qan axininin minimal diastolik siirat1
nisbaton doyisir, yalniz qeyd etmok lazimdir ki, gan ddvranina olan periferik tosir doyismoz olaraq qalir (Sokil 9).

Belaliklo, demok lazimdir ki, buynuz qisanin dslib-kegon zadolonmolorinds istor intraokulyar, istorso do
intraorbital arterial gan damarlarinin hemodinamik parametrlori dziinomaxsus voziyystds doyisils bilir vo bu da
reaktiv kontuzion sindromun movcud olmasina dslalat edir.

Yekun.

1. Buynuz gisanin dalib-ke¢on zodslonmaslarinds tripleks miiayinasinin kompleks oftalmodiagnostikanin
asasini togkil etmasi labiiddiir.

2. Buynuz qisanin dslib-kegan yaralanmasi zamani tripleks metodu goziin qan axminin pozuntularmnin

Oyranilmasina va alinan naticalar asasinda bu dayisikliklarin terapiyasinda korreksiyasinin aparilmasina
imkan yaradir.

3. Fasadlarin yaranmasindan avval vo sonra aparilan carrahi vo konservativ miialica taktikasinin diizglinliiyii
namina, tripleks aparilan miiayins iisullarinin ayrilmaz hissasi olmalidir.
4. G0z almasinin v orbitanin qan dévraninin hemodinamik parametrlarinin vaziyysti buynuz qisanin dalib-

kegaon yaralanmasi olan pasiyentlorin saglam g6ziiniin miiayinasi zamani oyranilon normal gostaricilorlo
miiqayisa olunaraq parametrlorin statistik diiriistliiyii hesablanmalidir.

5. Travmanin agirliginin géziin arxa qatlarina irradiasiya olundugunu nazars alaraq tripleks miiayinasinin
G/A-nin saxslonmasindan avval va sonra tatbiqi maslohat goriiliir.
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N3VYEHUE COCTOAHUA TEMOANMHAMUNYECKUX ITAPAMETPOB B XOAE
TPUIJIEKCHBIX UCCJIEJJOBAHUI ITPU ITPOHUKAIOILIUX PAHEHUAX
POI'OBUIIGL.

Hayuonanvuoiii Llenmp Opmanvmonocuu umenu axaoemuxa 3apughvr Anuesoi, 2.baxy, Azepbaiioican
Asepbaiidscanckuii Tocyoapcmeennviii Mncmumym Ycogsepwencmeoganus Bpaueii um. A. Anuesa, Baky*

KaroueBrnle ciioBa: mpaema, 2eMOOUHAMUYECKUE napawempusl, mpunjieKkc

PE3IOME

Leap padoTbl — U3Y4YUTH COCTOSIHUE I'€MOIMHAMHYECKHUX [TApaMeTPOB B XOJI€ TPUIUICKCHBIX HCCIEN0BaHUN
IPY MIPOHUKAIOIINX PAHEHUAX POTOBHIIBL.

Marepuau u metonsl. Kimmandeckunii Marepuan coctaBuii 17 manuenTos (17 m1a3) ¢ mpoHUKAIOIUM paHeHH-
€M pOroBHIlBl, B Bo3pacte oT 18 1o 52 ner. Cpean HUX JIUIT )KEHCKOTO TI0JIa OBUTO SYEIOBEK, MYXKCKOTO Tona — 12
YeJoBeK. B 3aBHCUMOCTH OT JIOKaIM3aIuy U NTyOMHBI IIpoliecca Y MalMeHTOB OTMEYAINCh Pa3IMYHbIe OCIOXKHE-
HUSL: pa3pblB, YACTUYHBIH OTPBIB PaJly’KKH, YIIEMIICHHE B PaHE; pa3pbIB MEpeIHEN KarcCylbl XpyCTaIUKa, BbIIA]
Macc B paHy, yLIIeMJIEHHE MacC WIH CTEKIOBHHOTO Tejla B paHe. BceM nanueHTaM npoBOAMIACH IEPBUYHAS XH-
pyprudeckasi o0paboTKa paHbl C yCTPaHEHUEM OCJIOKHEHHH.

Mertozbl UCCIENOBAHUS BKIJIIOYAIN BHU30METPHIO, OMOMUKPOCKOIHNIO, 0(QTaIbMOCKONHIO (110 BO3MOKHOCTH),
peHTreH, yasrpa3BykoBoe A/B ckanupoBanue u omnmieporpaduio.

TpuIuIeKCHBIE UCCIIEA0BAHMS IPOBOIMIIN TIPH TIOMOLIH YJIBTPa3BYKOBOM THarHOCTHYECKOH cucteMbl «Nemio
XG SSA-580A» dupmbl «TOSHIBA» (SInonust) ¢ IMHEHHBIM aT4ukoM YactoToit B 7,5 MI'u. MccnenoBanuck
CKOPOCTHBIE TTapaMeTpbl Vmax (MaKCHMallbHasi CUCTOIMYECKasi CKOPOCTh KPOBOTOKA), Vmin (KOHEYHAs TUACTO-
JIMYecKask CKOPOCTh KPOBOTOKA) M MHJEKC pe3rcTeHTHOCTH IR B masHoit aprepun (I'A), nueHTpanbHOH apTepun
ceryarkyl (LIAC) u 3a1HUX KOPOTKHX LtHapHbIX apTepusx (3KLIA).

PesyabTaThl u nx odcy:xaenue. Mccnenopanue reMoMHAMUKH I1a3a 110 JaHHBIM YJIBTPa3BYKOBOM AOMIIIEpO-
rpaduu BBISBHIO HapyLIEHHUE [MIa3HOTO KPOBOTOKA Y BCEX MCCIIEAYEMbIX NALMEHTOB C MPOHUKAIOIIUM paHEHHEM
poroBuiisl. OO 3TOM CBUIIETENBCTBYIOT U3MEHEHHUS TeMOJMHAMUYECKUX MapaMETPOB B CCIIELYEMbBIX COCYAAX.

BbiBoan:

L. TpunnexcHsle UCCIEOBAHMS 00A3aTEIBHO JOIKHBI COCTABIIATE OCHOBY KOMILIEKCa 0()TaabMO-HarHo-
CTUYECKHX METOHOB IPH IPOHUKAIOIINX PAHEHHUSIX POTOBHIIBL.

2. TpuniexcHble HCCIICIOBAHMS MTO3BOMISIOT H3YINTh HAPYIICHUS INIA3HOTO KPOBOTOKA IIPU MPOHHUKAIOIINX
PAaHEHUAX POTOBHIIBI M Ha OCHOBAHWU IIOTYyYECHHBIX PE3YJIBTaTOB IIPOBECTU KOPPEKIMIO BBIIBICHHBIX
HW3MEHECHHUH.

3. TpuniekcHble HCCIEIOBaHNS BayKHBI U1 BBIOOPA TAKTUKH M OLIEHKH 3((HEKTUBHOCTH KOHCEPBAaTHBHOTO
U XUPYPrHYIECKOTO JICUESHHS, IPOBOAUMOTO 10 U IOCJIC BOSHHUKIINX OCIOKHEHHUI.

4. Crarucruueckas 00paboTKa pe3yJabTaTOB MCCICJOBAaHMSA IeMOAMHAMHUYCCKHX MApaMeTpoB B COCyHax

IJIa3HOTO SI0JI0KA U Op6I/ITBI Y NagUEHTOB € MPOHUKAIOIMINM PaHECHUEM POTOBUIIBI JOJDKHA IIPOBOAUTLCA
B CpaBHCHHU C IIOKA3aTEIJIIMU 310POBOT0 IJ1a3a.

5. YuuteiBas Hppaauanuio TSHKECTU ITOJTYUCHHBIX TPABM IU1a3a B obmactn 3aJHETO OTPE3Ka, pCKOMEHAYCT-
CA IPUMEHEHUEC TPUIUICKCHOI'O MUCCIICAOBAHUA 10 U ITOCIIC PA3BETBIICHUA Ia3HUYHON apTepuun (TA)
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SUMMARY

Aim. To study the hemodynamic parameters using the triplex investigations in the penetrating corneal wounds.

Material and methods. Clinical material includes 17 patients (17 eyes) with the penetrating corneal wounds at
the age of 18-52 years of old. Among them there were 5 women, 12 men. Depending on the localization and depth
of process we noted various complications in the patients: rupture, partial abruption of iris, strangulation in a wound,
rupture of the anterior lens capsule, prolapsed of masses into the wound, strangulation of masses and vitreous body in
a wound. All patients were subjected to the primary surgical treatment of wound with the removal of complications.

Investigation methods included visometry, biomicroscopy, ophthalmoscopy (if needed), roentgen, ultrasound
A/B scanning and dopplerography.

Triplex investigations were performed with the help of ultrasound diagnostic system “Nemio XG SSA-580A”
“TOSHIBA” (Japan) with the linear gauge of 7,5 MH. Vmax (maximal systolic circulation rate) rate parameters,
Vmin (terminal diastolic circulation rate) and resistance index IR in ocular artery (OA), central retinal artery
(CRA) and posterior short ciliary arteries (PSCA).

Results and discussion. The investigation of eye hemodynamics according to the ultrasound dopplerography
data has revealed the violation of ocular circulation in all investigated patients with penetrating corneal wounds.
This is testified by the changes of hemodynamic parameters in the investigated vessels.

Conclusions:

1. Triplex investigations must make the base of ophthalmo-diagnostic methods complex in the penetrating
corneal wounds.

2. Triplex investigations make it feasible to learn the violations of eye circulation in the penetrating corneal
wounds and to perform correction of these changes in virtue of the obtained results.

3. Triplex investigations are important for choosing of tactics and appreciation of conservative and surgical
treatment efficiacy having been conducted before and after of these complications.

4. Statistical processing of hemodynamic parameters investigation results in the eyeball and orbit vessels in
patients with the penetrating corneal wounds have to be made in the comparison with the healthy eye.

5. Given the irradiation of the severity of the eye injuries in the posterior segment, the use of the triplex

investigation before and after the branching of the ophthalmic artery (OA) is recommended.
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