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Summary. The aim of this study is to determine if there are differences in vascular impedance of uterine arcuate
arteries between spontaneous ovulatory cycles and cycles in which monophasic combination containing 0,03 mg
ethynilestradiol and 2 mg dienogest was administered for contraception. Twenty two patients were included: 11
patients on oral contraceptives, 11 patients with spontaneous ovulatory cycles. Ultrasound examinations, using 7 MHz
endovaginal transducer with color Doppler imaging and pulsed spectral analysis, were performed after 15 days of
therapy in patients on oral contraceptives and in periovulatory period in the second group. The mean ages were
similar — 23 £ 5.65 years in the group on oral contraceptive and 28 + 5.09 years in the group with spontaneous
ovulatory cycles (p = 0.20465). Pulsatily index was lower in the group with spontaneous ovulatory cycles (0.98+0.255
vs. 2.38 £ 0.127, p = 0.00038). Resistance index was lower in the group with spontaneous ovulatory cycles (0.59 +
0,054 vs. 0,795 £ 0,007, p = 0,000145), also as S/D ratio (2.59 £ 0.247 vs. 4,9 £ 0.14, p = 0.000182). There were no
significant differences in peak systolic velocity between group on oral contraception and spontaneous ovulatory cycles
(17 £ 9.89 cm/sec. vs. 8.5 + 3.33 cm/sec, p = 0.21728). Vascular impedance of uterine arcuate arteries was higher in
patients on oral contraception containing 0.03 mg ethynilestradiol and 2 mg dienogest than in patients with spontaneous

ovulatory cycles.
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Introduction

In few past years, color Doppler (CD) and color
Doppler energy (CDE) imaging and measurements of
intrauterine and intraovarian blood flow became very
popular among many investigators in reproductive en-
docrinology. There are many articles about significance
of these measurements in spontaneous ovulatory and
anovulatory cycles, in controled ovarian hyperstimula-
tion for in vitro fertilization, but only a few articles re-
garding CD and CDE energy imaging in cycles with
oral contraception (OC). The aim of this study is to de-
termine if there are differencies in vascular impendance
of uterine arcuate arteries between spontaneous ovula-
tory cycles and cycles in which monophasic combina-
tion containing 0.03 mg ethynilestradiol and 2 mg die-
nogest was administered for contraception

Method

Twenty two patients were included: eleven on oral con-
traceptive (monophasic combination containing 0.03 mg
ethynilestradiol and 2 mg dienogest) and eleven with
spontaneous ovulatory cycles. Color Doppler measure-
ments were performed after 15 days of therapy in pa-
tients on OC and in periovulatory period in the second
group. The ultrasound examinations were performed on
color Doppler ultrasound system Acuson 128 XP 10i

(Mountain View, US), with 7 MHz endovaginal trans-
ducer. All examinations have been done between 8:00
and 10:00 a.m. to avoid circadian variation in blood
flow. CD imaging was used for mapping the uterine
arcuate arteries. The sample gate was positioned on the
blood vessel, after which the pulse wave was started.
Measuring was performed when the minimum of three
clear waveforms was obtained. Pulsatile index (PI), re-
sistance index (RI), S/D ratio and peak systolic velocity
(v max) were measured. The same investigator (R.K.)
performed all ultrasound exams.

Statistic significance was tested on commercial
software by Student’s t-test and t-test with Cohren and
Cox corrective approximate method for small samples,
when it was appropriate.

Results

The mean ages were similar: 23 + 5.65 years in the
group on OC and 28 + 5.09 years in the group with
spontaneous ovulatory cycles (p=0.20465).

Pulsatily index (PI), resistance index (RI) and S/D
ratio in uterine arcuate arteries were statistically signifi-
cant lower in the group of patients with spontaneous
ovulatory cycles then in the group of patients on oral
contraception containing ethynilestradiol (0.03 mg/day)
and dienogest (2 mg/day). There were no significant
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Table 1. Color Doppler measurements of uterine arcuate blood flow in group of patients on oral contraceptive
containing ethynil estradiol and dienogest and in the group of patients with spontaneous ovulatory cycles

PI RI S/D V max (cm/sec)

Group of patients
with spontaneous 0.98 +£0.255 0.59+£0.054 2.59+0.247 17.0+9.89
ovulatory cycles

n=11

Group of patients on

oral contraceptive 2.38+0.127 0.795 £ 0.007 49+0.14 8.5+3.33

n=11

p 0.00038* 0.000145%* 0.000182* 0.21728

* statisticaly significant difference (p < 0.05)

differences in peak systolic velocity (v max) between
group on OC and spontaneous ovulatory cycles (table 1).

Discussion

The monophasic combination containing ethyniles-
tradiol 0.03 mg/day and dienogest 2 mg/day adminis-
tered for contraception is safe and well tolerated. Simi-
lar combination 2 mg estradiol valerate and 2 mg dieno-
gest) is the first combined preparation containing pro-
gestogen with antiandrogenic activity that is used as
hormone replacement therapy (1,2). Deienogest is also
used in the therapy of endometriosis.

Estrogen has vascular effects: on vasotonus, coagu-
lation and atherogenesis.Vasodilatatory action of estro-
gens are related to estrogen - induced beneficial effect
on nitric oxide (NO) synthesis, modulating the synthesis
of prostacyclin and endothellin, and blocking calcium
channels (3). Nitric oxide is potent vasodilatator and has
antiaggregatory, antiproliferative, anti — inflammatory and
antioxidative effects (4). Estrogens also down regulate
angiotensin gene expression and synthesis of plasminogen
activator inhibitor-1 (3). Estrogens downregulate cyto-
kines, cell adhesion molecules (anti/inflammatory action)
and thrombocyte aggregation/adhesion, which delay
atherogenesis in combination with inhibition of vascular
smooth muscle cell proliferation and antiatherogenic
changes in serum lipids and lipoprotein profile (3). Es-
trogen increases markers of fibrinolytic activity (5).
Oral estradiol induces hypercoagulability, but transder-
mal estradiol has no such effects (5). This explains the
positive vascular effects of estrogen: vasodilatation (6),
increase of fibrinolytic activity, and delay of athero-
genesis (3).

Progesterone antagonizes effects of estrogen: bene-
ficial effect on NO synthesis, function of antioxydative
enzymes and vasodilatation (6). This could explain the
fact that clinical studies found no reduction in cardio-
vascular pathology with estrogen and progesterone
combination used for hormone replacement therapy (7).
The results of other study are different: the vascular
effects of dienogest used in postmenopausal hormone
replacement therapy might not be clinically relevant, at
least not in healthy women (8). The exact role of pro-
gestin addition must be determined by further studies.

Oral contraceptive containing dienogest (2mg/day)
and ethynilestradiol (0.03 mg/day) has no clinically sig-
nificant effects on coagulation, carbohydrate metabo-
lism; serum lipid and lipoprotein content (9-11). In
healthy women this combination slightly stimulated
both procoagulation and fibrinolysis and there are no
disturbances in haemostasis (12).

Dienogest protects of endometrial proliferation and
has progestagenic potency that is stronger than pro-
gestogenic potency of any other progestogen (13). Die-
nogest is used in the therapy of endometriosis, after ex-
tirpation of endometrioma and in the therapy of uterine
bleeding, and strong oral endometrial activity is ex-
plained by its good pharmacokinetic profile (14,15).

In available literature there are no data regarding the
effects of ethynilestradiol/dienogest combination used
for oral contraception on uterine vasculature. It is al-
ready said that estrogen is vasorelaxant and it seems that
progestagens may attenuate vascular effects of estrogen.
Dienogest has low antiestrogenicity according to studies
of SHBG levels and vasodilatation markers (13).

Anti-angiogenic action of dienogest has been found
during in vitro studies with cultured human microvas-
cular endothelial cells (16). This could be used in the
therapy of endometriosis, where angiogenesis has very
important role (17). Direct vascular effects of dienogest
are less studied, and there are only few data regarding
the impact of dienogest on blood flow measurements
(18). Results of our present investigation support thesis
that dienogest could exert the effect on intrauterine
blood flow: the resistance to uterine arcuate arteries
blood flow, measured by color Doppler, is higher in
cycles with dienogest / ethynilestradiol than in sponta-
neous ovulatory cycles. In animal experiments (with
mares), it was found that the LH deficiency during
anovulatory season led to reduction in perifollicular
blood flow and intrafollicular concentrations of estra-
diol, IGF-1, inhibin — A and VEGF (19). Oral contra-
ceptives cause anovulation and in our present investiga-
tion the reduction of blood flow in uterine arcuate ar-
teries in OC users was found. It seems logical that
anovulation caused by oral contraceptives and consecu-
tive reduction of blood flow could partly explain the
reduction in endometrial implants during the treatment
of endometriosis with oral contraceptives, especially
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with these containing dienogest. Our further investiga-
tions are in progress.
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KOLOR DOPPLER MERENJA PROTOKA KRVI KROZ ARTERIJE ARKUATE
UTERUSA U PACIJENTKINJA NA ORALNOJ KONTRACEPCIJI

KutleSi¢ Ranko, Milosavljevié¢ Mileva, Vukomanovi¢ Predrag, Stefanovié¢ Milan, Vuceti¢ Dragana

Klinika za ginekologiju i akuserstvo Nis
E-mail: kutlesicr@medianis.net

Kratak sadrzaj: Cilj ovog ispitivanja je da se odredi da li postoje razlike u vaskularnoj impedanci arteriola arkuata
uterusa izmedju spontanih ovulatornih ciklusa i ciklusa u kojima je koristena monofazna kombinacija, koja sadrzi 0,03
mg etinilestradiola i 2 mg dienogesta, data u svrhu kontracepcije. Dvadeset dve pacijentkinje su ukljucene u ovo
ispitivanje: 11 na oralnoj kontracepciji, 11 sa spontanim ovulatornim ciklusima. Ultrazvucni pregledi, uz koristenje
endovaginalne sonde od 7 MHz sa kolor Doppler prikazom i pulsnog Dopplera, su sprovedeni posle 15 dana terapije
u pacijentkinja na oralnoj kontracepciji i u periovulatornom periodu u drugoj grupi. Izmedju ove dve grupe nije bilo
razlika u Zivotnom dobu - 23+5,65 godina u grupi na oralnoj kontracepciji i 28 + 5,09 godina u grupi sa spontanim
ovulatornim ciklusima (p = 0,20465). Pulsatilni indeks je bio niZi u grupi sa spontanim ovulatornim ciklusima



COLOR DOPPLER MEASUREMENTS OF UTERINE ARCUATE BLOOD FLOW IN PATIENTS ON ORAL CONTRACEPTION 27

(0,980,255 prema 2,38 + 0,127, p=0,00038). Indeks rezistence je bio nizi u grupi sa spontanim ovulatornim
ciklusima (0,59 + 0,054 prema 0,795 £ 0,007, p=0,000145), takodje i S/D odnos (2,59+0,247 prema 4,9+0,14,
p=0,000182). Nije bilo signifikantne razlike u maksimalnoj brzini protoka u sistoli izmedju grupe na oralnoj
kontracepciji i spontanih ovulatornih ciklusa (17+9,89 cm/sec prema 8,5+3,33 cm/sec, p=0,21728). Vaskularna
impedanca uterusnih arterija arkuata je visa u pacijentkinja na oralnoj kontracepciji koja sadrzi 0,03 mg
etinilestradiola i 2 mg dienogesta, nego u pacijentkinja sa spontanim ovulatornim ciklusima.

Kljuéne rec¢i: Kolor Dopler, oralna kontracepcija. dienogest




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


