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Doppler assessment of uterine and intraovarian blood flow
in patients with genital endometriosis
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The spread of endometriosis among women of reproductive age is 5-10 %. Forming of endometrioid foci commonly begins from  Key words:
development of new blood vessels. So, changes of hemodynamics in vessels that can be determined by Doppler are important ~ endometriosis,
for complete diagnosis of endometriosis. blood velocity,

. . . . . . s [trasonics.
Aim of research was to evaluate the uterine and intraovarian hemodynamic changes in women with internal and external ultrasonics

genital endometriosis.
z h
Materials and methods. The research included 65 women with diagnosis of external genital endometriosis who formed the [ mae':;:; izf,ma,

group. 38 women with internal genital endometriosis were included into the 1™ group. Control group involved 30 women without  2017; 19 (4), 457-461
genital endometriosis. Doppler study was set in both phases of menstrual cycle with determination of uterine and intraovarian DOL:
pulsatility index, resistance index and systolic/diastolic ratio in uterine arteries. 1014739 /2310-1210.

Results. In patients with endometriosis we found hemodynamic disturbances in uterine arteries of varying degrees which ~ 2017.4.105039
depended on localization of the pathological process and its stages. In women of | group with | and Il stages of external  E-mail:
endometriosis indices of peripheral vascular resistance did not differ significantly from parameters of the control group. There  v.vorobiy@ukr.net
was moderate increase of vascular resistance indices higher over healthy women (P <0.05) in this group in patients with Il stage.

Increase of peripheral vascular resistance was detected, which grew rapidly according to severity of disease by II-1ll stages of

internal endometriosis. Critical changes of circulation in form of dicrotic notch were detected in 31.58 % of patients with Il stage

of internal endometriosis. In half of all cases dicrotic notches were symmetrical in both uterine arteries. In addition, in 36.84 %

of patients with lll degree of internal endometriosis negative blood flow in diastole phase was determined.

Significant important difference of pulsatility index and resistance index in intraovarian velocity between healthy women and
patients with internal and external endometriosis was not determined, except persons with endometriod cysts, who had resistant
index of intraovarian circulation in both phases of the menstrual cycle over 0.55.

Conclusions. Blood velocity in uterine arteries during menstrual cycle in patients with genital endometriosis demonstrated highly
resistant blood flow in women with external (Ill stage) and internal (lI-l1l stages) endometriosis and intraovarian velocity (in
persons with endometriod cysts). Decompensated changes in blood velocity in uterine arteries were observed only in patients
with |Il stage of internal endometriosis.

AonAepomeTpuuHe OLiHIOBaHHA KPOBONAWHY apTepil MaTK1 Ta AEYHMUKIB Kntouosi crosa:

Y XBOPHUX Ha reHiTaAbHUN €HAOMETPio3 FEHITANGHYN
E€HAOMETPIOS,

B. A. Bopobin KPOBOTOKY
LUBUAKICTb,

[MowwmpeHHs eHaoMeTpiosy cepen XIHOK penpoayKTUBHOTO Biky cTaHoBUTb 5—10 %. PopMyBaHHS EHOOMETPIOIAHNX BOTHULL, YALTPA3BYK.
HaliyacTiLle NOYMHAETLCA 3 YTBOPEHHS HOBUX KPOBOHOCHUX CyAMH. OTxe, 3MiHM reMoavHaMikv B CyAMHaX, L0 MOXYTb BU3Ha-

yaTucs 3a JONOMOroK A0NNEepoOMETpii, € BaXNMBUMM NS NOBHOI AiarHOCTVKW €HOOMETPIO3Y. 3anopiasKni

MeTa po60TH — OLHNTK MaTKOBI Ta iHTpaoBapianbHi reMoAWHAMIYHI 3MiHW B XIHOK i3 BHYTPILUHIM i 30BHILUHIM FeHiTanbHUM  MeanuHuit

€HL0METPIO30M. XypHan. - 2017. -
. L . . . ) T. 19, Ne 4(103). -
Marepianu Ta MeToan. O6cTexmnm 65 XKiHOK i3 AiarHO30M 30BHILLIHBOIO reHiTanbHOro eHgoMeTpioay, siki yTeopun | rpyny. 38 ¢. 457-461

IHOK i3 BHYTPILLHIM reHiTanbHUM eHpgomeTpiosom ctaHosumm | rpyny. [o KOHTponbHOI rpynu Beinm 30 xiHok 6e3 fiarHosy
reHiTanbHUA eHgoMeTpio3. [lonnepoMeTpuyHe JOCHiMKEHHS 3aiAcHUNM B 060X hasax MEHCTPYanbHOrO LMKy 3 BUSHAYEHHSIM
nynbCaLiNHOrO iHAEKCY Ta IHAEKCY PE3NCTEHTHOCTI B MaTKOBMX apTepisix Ta iHTpaoBapianbHo, @ TakoX CUMCTONoAIacToNiYHOro
CMiBBIAHOLIEHHS B MaTKOBUX apTepisix.

Pesynbrati. Y nauieHToK 3 eHOOMETPIO30M BUSBUIM reMOAUHAMIYHI NMOPYLLIEHHS B MATKOBWX apTepisiX Pi3HOrO CTYMeHs, siki
3anexanv Bif fiokanisauii natonoriyHoro npoLecy Ta noro ctadin. Y xiHok | rpynu 3 | 1a Il ctagisiMm 30BHILLHBOTO EHAOMETPIO3Y
NOKa3HWKW nepudepryHOro CyaMHHOO OMopY He BiAPI3HANNCS CYTTEBO Bif 3HAYEHb KOHTPOMBHOI rpynu. Y Ui rpyni B oci6 i3 Il
cTafieto crnocrepiranock NoMipHe NiABULLIEHHS NOKa3HKKIB CyAUMHHOTO OMopy LLOAO 3A0POBMX xiHOK (p<0,05). Mpwu -1l cTapisx
BHYTPILLHBOrO EHAOMETPIO3Y BUSIBNEHO 30iNbLLEHHS NeprdepUYHOro CyarHHOTO ONopy, SiKe MiABMLLYBaN0Ch 3aNeXHO Bif TSHKKOCTI
3axBOpIOBaHHSA. KpuTnyHi 3MiHW KpOBOMAWHY Y BUMMSAI AMKPOTUYHOI BUIMKW KOHCTaToBaHi y 31,58 % nauieHTok i3 |l ctapieto
BHYTPILLIHBOrO €HAOMETPIO3y. Y NONOBMHI BCiX BUNAAKIB AVKPOTUYHI BUIMKM Bynn cuMeTpuyHi B 060X MaTkoBux apTepisix. Kpim
Toro, y 36,84 % nauieHTok i3 |l cTagieto BHyTPILLHBOTO EHAOMETPIO3Y BU3HAYABCS HEraTUBHWIA KPOBOMIMH Y AiaCTOMIYHINA dasi.
He BusiBUNM CyTTEBOI Pi3HUL NOKA3HWKIB NyNbCALiiHOTO iHAEKCY Ta IHAEKCY PE3NCTEHTHOCTI IHTPaoBapianbHOro KPOBOMMMHY
MiX 30OPOBMMY XIiHKaMK Ta NaLjieHTKamu 3 BHYTPILLHIM i 30BHILLHIM €HAOMETPIO30M, 3a BUHATKOM OCi6 3 eHAOMETPIOiAHOK
KICTOH0, B SIKVX iHOEKC PE3UCTEHTHOCTI B 000X (hasax MEHCTpyarnbHOro Lukny nepesuilysas 0,55.

BucHoBku. KpoBONnMH y MaTkoBux apTepisix YNPOLOBX MEHCTPYanbHOMo LKy B NALEHTOK i3 reHiTanbH1M eHA0METPIO30M
[EMOHCTPYE BUCOKY PE3NCTEHTHICTb AK Npy 30BHILWHLOMY (Il cTagis), Tak i BHyTpilwHboMY (Il cTagin) eHooMeTpiosi, a Takox
iHTpaoBapianbHO — 3a HAsBHOCTI EHAOMETPIOIAHMX KICT. [lekomMneHcoBaHi 3MiHW LUBUAKOCTI KPOBOMIMHY B MATKOBUX apTepisix
crocTepiratoTbea Tirbkv y Bunaakax |l cragii BHYTPILLHLOrO eHOOMETPIO3Y.
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AonnaepomeTpruecKas OLEHKa KPOBOTOKa apTepm'i MaTKu U AUYHUKOB
y 60AbHbIX FeHUTaAbHbIM 3HAOMETPUO30M

B. A. Bopobwuii

PacnpocTpaHeHm1e 3HA0METPYO3a CPEAM XKEHLLVH PEMPOLYKTUBHOTO BodpacTa coctaBnsieT 5-10 %. dopmypoBaH1e SHAOMETpH-
OMAHBIX 04aroB 0BbIYHO HAUMHAETCS C 06Pa30BaHIS HOBLIX KDOBEHOCHBIX COCYA0B. TakiM 06pa3oM, UBMEHEH!s reMoaMHAMMKN
B COCYZjaX, KOTOPbIE MOTyT GbiTb ONpeaeneHsb! C NOMOLLb LOMMIEPOMETPUN, BaXHbI Ars NOMHOM ANarHoCTVKM 3HLOMETPHO3a.

Ll,enb paGOTbI = OLUEHUTb Mato4Hble N UHTPaoBapuarnbHble remoguHaMmuyeckne N3SMeHeHus y XeHLMUH C BHYTPEHHUM U Ha-
PY>XHbIM reHUTanbHbIM 3HAOMETPUO3OM.

Marepuansi n metogbl. ObcnenoBaHo 65 XeHLUVH ¢ AMarHo3oM HapyXXHOTO FeHUTanbHOro 3HAOMETPMO3a, KOTOpble 0Bpa3o-
Banu | rpynny. 38 XeHLLMH C BHYTPEHHUM reHuUTarnbHLIM 3HAOMETPMO30M cocTasuu |l rpynny. B KOHTponbHYO rpynny BOLLK
30 xeHwwmH Bes anarHo3a reHuTansHoro SHaoMeTprosa. [lonnnepomeTpudeckoe uccnenoBaHre Beino NpoBeaeHo B 06enx
¢haszax MEHCTPyanbHOrO LMKNa ¢ onpeaerneHmeM nynbCaLMoHHOTO MHAEKCa U MHAEKCa PE3NCTEHTHOCTM B MaTOYHbIX apTepusix
1 MHTpPaoBapuasbHO, a Takke CUCTONOANACTONNYECKOrO COOTHOLLEHUS B MATOYHbIX apTepUsiX.

Pesynbrathbl. Y nauveHToK C S3HOOMETPUO30M BhISIBIEHBI FEMOAUHAMUYECKUE HAPYLIEHWSI B MaTOYHbIX apTEPUsIX pasnyHOM
CTeneHu, KOTopble 3aBMCENN OT JIoKanu3aLmm NaTonorMyeckoro npoecca 1 ero ctaguni. Y xxeHwwuH | rpynnel ¢ | v 1l craguamm
Hapy)XHOro 3HAOMETPUO3a nokasaTenu nepudepuyeckoro CoCyancToro CONPOTUBMEHNUS HEe OTNMYAmNUCh CyLLECTBEHHO OT
rnokasartenen KOHTporbHOM rpynnbl. B atoii rpynne y nuu c Il ctapueii Habnioganoch yMepeHHOe MoBbILLEHWE nokasaTenein
COCYAMCTOTO COMPOTUBEHWSI OTHOCUTENBHO 340POBbLIX XeHWwuH (p<0,05). Mpu lI-Ill cTagnsx BHYTpeHHero aHOOMETPKO3a
o6HapyxeHo yBenuyeHne neprdepuyeckoro COCyaNcToro ConpoTMBIIEHUS, KOTOPOE NOBLILLANOCh B 3aBUCHMOCTM OT TSXECTU
3aboneBaHusi. Kputnyeckue M3MEHEHst KPOBOTOKA B BUAE AMKPOTUHECKON BbIEMKM KOHCTaTMpOBaHbl y 31,58 % naumeHTok
c lll craguen BHyTpeHHEro aHAOMeTpMo3a. B nonosrHe Bcex Crny4aeB AVKPOTUYECKWE BbIEMKM ObIN CUMMETPUYHBI B 06eMX
maTo4HbIX apTepusx. Kpome toro, y 36,84 % naumerTok ¢ Il ctagmeit BHyTpeHHero 3HA0MEeTprO3a ONpeaensncs oTpuuaTensHbIn
KPOBOTOK B AnacTonmyeckon ase. Mbl He 0BHapyXUnm CyLLECTBEHHOTO pasnyms nokasaTenei nynbCcaLlnoHHOTo MHAEKEa 1
MHOEKCa PE3UCTEHTHOCTU MHTPAoBapManbHOro KPOBOTOKA MEXAY 300POBbLIMU XKEHLLMHAMM U NALMEHTKAMMU C BHYTPEHHUM U
Hapy>XHbIM 3HAOMETPUO30M, 3@ UCKITKOYEHNEM UL, C SHAOMETPUOMAHON KUCTON, Y KOTOPbIX MHAEKC PE3UCTEHTHOCTU B 06enx
¢hasax MeHcTpyanbHoro umkna npesbiwan 0,55.

BbiBoAbI. KpOBOTOK B MATOUHbIX apTEPHsiX Ha MPOTSHKEHUM MEHCTPYaNbHOTO LKA Y NaLUMEHTOK C reHUTanbHbIM SHAOMETPUO30M
[EMOHCTPUPYET BbICOKYH PE3NCTEHTHOCTb kak npu HapyxHoM (Il ctagus), Tak n BHyTpeHHeM (II-Ill ctagum) aHgomeTprose, a
TakKe Npy HanN4UmM SHOOMETPUONAHBIX KUCT — MHTPaoBapuasnbHO. [JeKoMNeHCUPOBaHHbIE U3MEHEHMS CKOPOCTM KPOBOTOKA B

MaTO4YHbIX apTepuax HabnoaaoTCs TONbKO B cry4yaax Il cragun BHYTPEHHEro aHaoOMeTpuo3sa.

In recent years the problem of endometriosis began to oc-
cupy the first places in gynecological practice. The spread
of the disease among women of reproductive age is 5-10 %
[1], but some scientists indicate about more prevalence of
endometriosis among females of reproductive age — up to
45% [2]. In addition, about 50 % of women with infertility have
this pathology [3]. Increase of frequency of endometriosis
is most likely associated with more advanced diagnostic
capabilities. However, lifestyle habits, metabolic changes,
deterioration of ecological situation, genetic background
factors and other aspects are important in the development
of the disease [4]. Pain syndrome, menstrual disorders in
the form of hemorrhagic syndrome, infertility are dominating
clinical manifestations of endometriosis. This pathology
significantly affects the quality of life of patients, leading to
impairment of relations in the family and with other people,
reducing professional and daily activities [5].

Clinical management of patients with endometriosis is
still a debate process. Various groups of medications from
symptomatic treatment till hormonal drugs, agonists of go-
nadotropin-releasing hormones, gonadotropin medications,
aromatase inhibitors and so on are proposed for treatment.
However, surgical operations of endometriosis in recent
years are very successful. Therefore, it should be mentioned,
that complete examination of patient with endometriosis is
basic for choosing effective kind of treatment. In practical
medicine Doppler assessment of blood flow in vessels of
pelvic organs by endometriosis is not widely spread. Mostly
attention is paid to changes of sizes and structure of internal
genital organs by ultrasound echography. But it ought to re-

member that forming of endometrioid foci commonly begins
from development of new blood vessels [6]. So, changes of
hemodynamics in vessels that can be determined by Dop-
pler are important for complete diagnosis of endometriosis.

Aim of research

To evaluate the uterine and intraovarian hemodynamic
changes in women with internal and external endometriosis.

Materials and methods

The research included 65 women with diagnosis of external
genital endometriosis who formed the I* group. 38 women
with internal genital endometriosis were included into the
I group. This group also included patients with adeno-
myosis in combination with small myoma nodes (diameter
less than 1.5-2.0 cm). Control group involved 30 women of
reproductive age without diagnosis of genital endometriosis
and other hormonal or acute gynecological and extragenital
pathologies. Verification of diagnosis was performed in ac-
cordance with Order # 319 of Ministry of Health of Ukraine
[1]. Diagnosis was based on the combination of clinical mani-
festations and specific methods of examinations (ultrasound,
laparoscopy, hysteroscopy, morphology). Stages of external
genital endometriosis were performed according to American
Fertility Society classification, based on calculation of the
total area and depth of endometrioid heterotopy, expressed
in points (I — minimal endometriosis, 1-5 points; Il — mild
endometriosis, 6-15 points; Il — moderate endometriosis,
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16-40 points; IV — severe endometriosis, more than 40
points). Internal endometriosis was also classified according
to stages: | — pathological process is limited by submucous
membrane of uterine body; Il - pathological process involves
myometrium; Ill — pathological process is located in whole
myometrium till serous membrane of uterus; IV —involvement
in pathological process, except uterus, parietal peritoneum
of pelvis and nearby organs [7].

Ultrasound and Doppler examinations of pelvic organs
were set in both phases of menstrual cycle (on 6-8" and
22-24" days) using 3.5, 7.5 and 9 MHz transabdominal and
transvaginal transducers (ultrasound machine PHILLIPS
HD7). We determined uterine and intraovarian pulsatility
index (P1), resistance index (RI) and systolic/diastolic ratio
(S/D ratio) in uterine arteries.

For statistical analysis we used program Statistica 6.0.
We calculated arithmetic mean value, standard error of the
mean, criterion ¥? (Yates corrected Chi-square), probability
of differences results of research (p). To compare two in-
dependent groups on one feature we used nonparametric
Mann-Whitney test, to compare two dependent groups —
Wilcoxon test. The difference between the values comparing
considered reliable at p<0.05.

Results

The average age of women in the I*and II" groups was
statistically different — 27.88+0.48 and 35.21+0.62 years
respectively (P<0.05). Average age in control group was
28.57+0.76 years. Patients of early and active reproductive
age were predominated in | group. So, 15 women (23.08 %)
were 20-24 years old, 33 (50.77 %) — 25-29 years, 17
(26.15%) — 30-35 years. In contrast, among patients of
Il group persons of late reproductive age (36—40 years)
constituted the majority (25 persons — 65.79 %), 4 women
(10.53 %) were 25-29 years old, 9 (23.68 %) — 30-35 years.
Duration of diseases depended on location of pathology. 23
patients (35.39 %) with external endometriosis suffered from
endometriosis for 1-3 years, 30 (46.15 %) — 4-6 years, 12
(18.46 %) — 7-10 years. Such indices among women with
internal endometriosis were 4 (10.53 %), 6 (15.79 %) and 28
(73.68 %) persons respectively.

Using clinical and instrumental examinations external
genital endometriosis of the | and Il stages were diagnosed in
25 women (38.46 %), the 1l stage —in 15 (23.08 %). Among
patients in the lInd group 9 (23.68 %) women had | stage of
disease, 10 (26.32 %) - Il and 19 (50.00 %) — IIL.

The leading complaints in patients with external and
internal endometriosis were algomenorrhea (69.23 % and
86.84 % respectively) and dyspaureniya (43.08 % and
42.11%), which was determined by the severity of pain
index (Table 1). Obviously, level of pain index in patients
with external endometriosis did not indicate the extent of the
disease, whereas in patients with internal endometriosis it
reflected severity of the disease and was most pronounced
in diffuse myometrium injury. Women from the lind group
suffered from pain which was not connected with menstrual
cycle more often, than in the Ist group (x>=4.73, P<0.05).

Disorders of menstrual cycle like spot dark blood
discharges before or after menses, hyperpolymenorrhae
were more frequent in women with internal endometriosis
(x*=7.64, P<0.01) comparers to external one. 10.8 % per-
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sons with external endometriosis had no complaints against
none patients with internal endometriosis (x2=4.84, P<0.05).

In both groups among general complaints the most
spread were unmotivated weakness (78.5 % in | group and
92.0% — in 1), malaise (64.5% and 84.0 % respectively),
increased fatigue (48.0% and 64.0 %). Most patients suf-
fered from irritability, emotional liability, sleep disturbances,
increased anxiety. It was established that common symp-
toms are often in various combinations and met with equal
frequency in all stages of genital endometriosis.

Infertility was diagnosed in 24 (36.92 %) women with
external endometriosis and 16 (42.11 %) — with internal
one. In | group quantity of patients with primary infertility
(83.33 %) was more than with secondary one (16.67 %).
And in the contrary, in Il group secondary infertility (75.00 %,
¥?=11.29, P<0.001 compared to | group) was more often
than primary (25.00 %, x?=11.29, P<0.001 compared to |
group). Differences between spreading of type of infertility
according to stage of disease were not found.

Results of Doppler examination of uterine and ovarian
arteries demonstrated that in healthy women there were
decrease of indexes of vessels resistance during menstrual
cycle by reducing of peak systolic flow and the simultaneous
increase of maximum final velocity diastolic flow (Table
2). There was no significant difference in blood circulation
between right and left uterine arteries in different phases
of cycle. This pattern of blood flow is ensured by adequate
hormonal ovarian function. Estrogens have vasodilatation
effect and progesterone has the opposite one.

In patients with endometriosis we found hemodynamic
disturbances in uterine arteries of varying degrees which
were depended on localization of the pathological process
and its stages. In women of | group with | and Il stages of
external endometriosis indices of peripheral vascular re-
sistance were not differ significantly by from parameters of
control group. In persons with Ill stage there was moderate
increase of vascular resistance indices higher over healthy
women (P<0.05). Thus, in patients with Il stage of external
endometriosis, despite the absence of objective instrumen-
tal data for internal endometriosis, there are predisposing
factors for its development — increased indices of peripheral
vascular resistance in the uterine arteries.

By all stages of internal endometriosis we found increase
of peripheral vascular resistance, which grew rapidly ac-
cording to severity of pathological process (Table 3). Thus,
in patients of | stage these indexes were similar to controls,

Table 1. Clinical manifestations of patients with endometriosis

Symptoms | group (external endometriosis) Il group (internal endometriosis)
| ] ] Total | Il 1] Total
n=25 n=25 n=15 n=65 n=9 n=10 n=19 n=38
Algodys- 20 17 8 45 5 9 19 33
menorrhea 80.0% 68.0% 533% 692% 556% 90.0% 100.0% 86.8%
Dyspareunia 12 10 6 28 1 3 12 16
480% 40.0% 400% 431% 11.1% 300% 632% 421%
Dyschezia 3 2 2 7 - 2 4 6
120% 8.0% 133% 101% 200% 211% 158%
Pain 7 9 6 22 3 6 13 22
notconnected 28.0% 86.0% 400% 339% 333% 600% 684% 57.9%
with menses
Disorders of 3 15 14 32 5 6 19 30
menstrual cycle 12.0% 20.0% 933% 492% 556% 60.0% 100.0% 789%
Asymptomatic 3 3 1 10 - - - -
course 120% 120% 6.7% 10.8%

ISSN 2306-4145  http://zmj.zsmu.edu.ua 459



OpurMHanbHble UCCAEAOBaAHUA

Table 2. Uterine artery indices in patients with external endometriosis in both phases of menstrual cycle

Doppler indices Control group | phase Il phase
| phase Il phase | stage Il stage Il stage | stage Il stage Il stage
(n=30) (n=30) (n=25) (n=25) (n=15) (n=25) (n=25) (n=15)
Right uterine artery:
S/D ratio 3.55+0.15 3.44+£0.15 3.57+0.16 3.57+0.12 3.94+0.16* 3.41+0.18 3.65+0.17 4.09+0.22*
R 0.65+0.01 0.62+0.01 0.64+0.01 0.66+0.01 0.72+£0.01* 0.65+0.01 0.66+0.01 0.70+0.02*
PI 1.45+0.06 1.3910.07 1.49+0.09 1.53+0.08 1.8310.16* 1.470.11 1.56+0.09 1.93+0.10*
Left uterine artery:
S/D ratio 3.47£0.13 3.32£0.15 3.48+10.14 3.61£0.18 3.85£0.14* 3.47£0.19 3.58+0.19 3.98+0.24*
R 0.63+0.01 0.61£0.01 0.64+0.01 0.65+0.01 0.70£0.01* 0.64+0.01 0.63+0.01 0.68+0.01*
PI 1.40£0.06 1.32£0.07 1.44+0.08 1.49+0.08 1.77+0.09* 1.47+0.09 1.52+0.11 1.90+£0.13*
*: probability of the difference of indicator relative to control group (P<0.05).
Table 3. Uterine artery indices in patients with internal endometriosis in both phases of menstrual cycle

Doppler indices Control group | phase Il phase

| phase Il phase | stage Il stage Il stage | stage Il stage Il stage

(n=30) (n=30) (n=9) (n=10) (n=19) (n=9) (n=10) (n=19)
Right uterine artery:
S/D ratio 3.55+0.15 3.44+0.15 3.73+0.28 4.51+0.38* 6.01£0.33* 3.64+0.22 4.31+0.36* 5.40+0.21*
R 0.65+0.01 0.62+0.01 0.67+0.01 0.74£0.02* 0.81£0.01* 0.69+0.01 0.75£0.03* 0.79+0.02*
PI 1.45+0.06 1.3910.07 1.67+0.12 1.87+0.19* 2.15+0.11* 1.60+0.14 1.8610.13* 2.09+0.12*
Left uterine artery:
S/D ratio 3.4740.13 3.32£0.15 3.69+0.31 4.37+0.28* 5.88+0.33* 3.5210.23 4.23+0.26* 5.33+0.25*
R 0.63+0.01 0.61+0.01 0.66+0.02 0.74£0.02 0.79+0.01* 0.68+0.02 0.74£0.02* 0.78+0.02*
PI 1.40+0.06 1.32£0.07 1.55+0.17 1.84£0.15* 2.02+0.13* 1.54+0.13 1.81+0.15* 1.99+0.11*

*: probability of the difference of indicator relative to control group (P<0.05).
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[I-11l stages — difference was significant higher over healthy
women. Similar changes were determined in both uterine
arteries. Critical changes in blood flow can be manifested
in the form of dicrotic notch between diastolic peak systolic
velocity and maximum one that reaches baseline.

Critical changes of circulation were detected in 6
(31.58 %) of patients with [l stage of the disease. In half of
all cases dicrotic notches were symmetrical in both uterine
arteries. In addition, in 7 (36.84 %) of patients with Il degree
of internal endometriosis negative blood flow in diastole
phase was determined. It can mean significant changes in
blood supply of uterus. In the second phase of the menstrual
cycle, in contrast to the control group, there is no gradual
decrease in peripheral vascular resistance indices in persons
with internal endometriosis. In patients with Il and Ill stages
these parameters remained high and differ significantly from
physiological ones.

Itis worth to mention that all patients with critical changes
of blood velocity had such parameters with negative values in
diastole phase of menstruation in both phases of menstrual
cycle. This can be criterion of decompensation of arterial
blood flow in uterus. Such patients had complains on he-
morrhagic syndrome and severe pain syndrome that was
not stopped from receiving non-narcotic analgesics.

We did not determine significant important difference
of Rl and Pl between healthy women and patients with
internal and external endometriosis. However, in control
group in follicle phase of menstrual cycle Rl was 0.51+0.01,
P10.70£0.03, in luteal phase — 0.43+£0.02 and 0.59+0.02
respectively. Obviously, at 6-8th days of menses there
were increased levels Rl and PI, but mostly in women with
external endometriosis (I group —0.54+0.03 and 0.80+0.03,
I group — 0.52+0.02 and 0.78+0.02). In the second phase

of menstrual cycle we found increase of these indices in
patients from the Ist (0.50+0.03 and 0.65+0.04) and the lind
groups (0.46+0.03 and 0.63+0.02 respectively). In patients
with external endometriosis indices of peripheral vascular
resistance of intraovarian velocity were fairly higher than
those in patients with internal. Women with endometriod
cysts had Rl in intraovarian circulation in both phases of the
menstrual cycle over 0.55 (P<0.05).

Thus, the obtained results prompt to evaluate impor-
tance of complete Doppler examination of uterine and
ovarian arteries for differentiated treatment of patient with
genital endometriosis and indications for surgical manage-
ment. The presence of decompensation of blood circulation
in uterine arteries in both phases of menstrual cycle may be
the basis for deciding about possibility of surgical treatment
of this pathology.

Conclusions

1. Doppler studies of uterine blood velocity during
menstrual cycle in patients with genital endometriosis
demonstrated equally direction of hemodynamic disorders
in patients with external (|1l stage) and internal (I1-11l stages)
endometriosis — highly resistant blood flow compared to
healthy women (P <0.05). Decompensated changes in blood
velocity in uterine arteries were observed only in cases of
the Ilird stage of internal endometriosis.

2. Doppler indices of intraovarian blood velocity during
menstrual cycle were increased in patients with endomet-
riod cysts.

3. Presence of decompensation of blood circulation in
uterus in both phases of menstrual cycle may be the basis for
deciding on possibility of surgical treatment of this pathology.

3anopoxckuii MegnumHekui xypHan. Tom 19, Ne 4(103), utonb—asryct 2017 .
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