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Endometrial spiral artery Doppler parameters in
unexplained infertility patients: is endometrial
perfusion an important factor in the etiopathogenesis?

Aciklanamayan infertilite olgularinda endomnetrial spiral arter Doppler
pararnetreleri: endomnetrial perfiizyon etyopatogenezde onernli bir faktor mii?
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Objective: Uterine perfusion, particularly the endometrial blood
flow, may have an important role in endometrial receptivity. In order
to assess the contribution of sub endometrial blood flow in the etio-
pathogenesis of unexplained infertility mid luteal- peri-implantation
period spiral artery transvaginal color Doppler parameters were mea-
sured and compared with fertile controls.

Material and Methods: Forty-two consecutive patients admitted to
Izmir Katip Celebi University Ataturk Training and Research Hospital,
Department of Obstetric and Gynecology with the diagnosis of unex-
plained infertility after standard diagnostic work up constituted the
study group and they were compared with a fertile control group ad-
mitted to hospital with non specific gynecological complaints or for
check-up in the same period. Mid luteal transvaginal color Doppler
ultrasonography was applied to each patient by the same radiologist
who was blind to the diagnosis of the particular patient and, RI (resis-
tance index) and PI (pulsatility index) values were calculated.
Results: There were no significant differences between the two
groups, in respect to age, body mass index, basal hormonal and mid
luteal progesterone levels (p>0.05). For the fertile control group, mid
luteal-peri-implantation phase endometrial spiral artery mean RI val-
ues were calculated as 0.48+0.08 SD and mean Pl values as 0.65+0.18
SD. For the study group, mean Rl values were calculated as 0.54+0.07
SD, PI values were calculated as 0.80+0.16 SD. The differences for RI
(p=0.009) and PI (p=0.004) were statistically significant.
Conclusion: According to Doppler parameters, unexplained infertil-
ity patients have high impedance blood flow in spiral arteries which
means that peri-implantation blood flow in these patient is lower
than fertile controls. These findings suggest that endometrial perfu-
sion may have an important contribution to etiopathogenesis of unex-
plained infertility. (J Turkish-German Gynecol Assoc 2012; 13: 169-71)
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Amag: Endometrial kan akimimn, endometrial implantasyon-
da 6nemli rol oynadig1 diisiiniilmektedir. Biz ¢alismamizda sub-
endometrial kan akimimnin aciklanamayan infertilitedeki 6nemini
belirleyebilmek icin mid-luteal- periimplantasyon donemindeki kan
akimin1 TVUSG doppler ile dlgerek fertil kontrol grubu ile karsilas-
tirdik.

Gerec ve Yontemler: Calismamiza izmir Katip Celebi Universitesi
Atatiirk Egitim ve Arastirma Hastanesi, Kadin Hastaliklar ve Dogum
Klinigi'ne infertilite nedeni ile bagvurmus ve yapilan tetkikler sonu-
cunda ac¢iklanamayan infertilite olarak tani almis 42 hasta ile fertilite
disindaki jinekolojik sikayetler ile basvurmus fertil hastalarin mid-
luteal dénemindeki endometrial kan akimi degerlendirildi. Olgiim-
ler; rezistans indeksi ve pulsatilite indeksi, hastalarin hangi gruba ait
oldugunu bilmeyen tek radyolog tarafindan yapildi.

Bulgular: Yas, boy, kilo orani, bazal hormonal durum ve mid-luteal
progesteron diizeyleri acisindan iki grup arasinda fark yoktu (p>0.05)
Fertil kontrol grubunun mid-luteal-peri-implantasyon fazindaki spiral
arter ortalama Rl degeri 0.48 +0.08 SS, Pl degeri ise 0.65+0.18 SD ola-
rak olcildid. Calisma grubu icin ise RI degeri 0.54+0.07 SS, PI degeri
0.800.16 SS olarak olciildii. Olciimler istatistiksel olarak degerlen-
dirildiginde anlaml olarak bulundu (RI p:0.009, PI p:0.004).

Sonug: Doppler parametrelerinin degerlendirilmesi ile, agiklanama-
yan infertilite grubundaki hastalarin, endometrial spiral arter direnc-
leri kontrol grubundan daha yiiksek olarak bulundu. Sonug olarak
aciklanamayan infertilite grubundaki hastalarda, periimplantasyon
dénemindeki subendometrial kanlanma kontrol grubuna gore daha
az olarak olciilmiistiir ve bu sonucun infertilite etyopatogenezinde
onemli rol oynadig1 diistiniilmiistiir.

(J Turkish-German Gynecol Assoc 2012; 13: 169-71)
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Introduction

Unexplained infertility is one of the most common diagnoses
in a fertility clinic with the prevalence of 15-30% (1, 2). In
fertile women uterine spiral artery perfusion has been found
to improve during the luteal phase, which coincides with the
implantation window (3). Endometrial receptivity is regulated
by many factors including uterine perfusion (4, 5). Several
studies have shown that uterine receptivity is decreased when
the uterine artery impedance has been increased during the
mid luteal phase (2, 6). Abnormal uterine perfusion may be a
contributing factor to etiopathology of infertility especially in
couples with unexplained infertility.

Transvaginal Doppler pulsed ultrasound is an important tool
for examining the female reproductive system and is a non-
invasive method to assess the uterine perfusion (7, 8). The aim
of this study is to evaluate the mid-luteal phase endometrial
spiral artery blood flow in unexplained infertility patients and
compare those parameters with fertile controls in order to
reveal the possible role of the uterine perfusion in the infertility
etiopathogenesis.

Material and Methods

The study group is composed of consequent 42 unexplained
infertility patients admitted to Izmir Katip Celebi University
Ataturk Training and Research Hospital, Department at Obstetric
and Gynaecology between August 2010 and August 2011. Values
of the study groups were compared with 20 volunteers admit-
ted during the same time frame mostly for Pap smear controls.
Patients in the control group had normal physical and pelvic
examinations with normal menstrual cycles and had given
a live birth during the year before the admission and did not
have intrauterine device or use oral contraceptives. They were
below 40 years of age, did not smoke and did not have any
systematic or clinical disease. In the study group, infertility was
defined as unexplained if a comprehensive infertility evaluation
including transvaginal ultrasonography, mid-luteal progester-
one value, histerosalpinghography, detailed semen analysis,
failed to reveal any apparent cause.

In this study we measured mid-luteal phase spiral artery param-
eters by using transvaginal color Doppler ultrasonography
(TVCDUSG) in 42 unexplained infertile and 20 fertile patients.
TVCDUSG has been performed by the same radiologist, who
was blinded to the groups.
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The ultrasonographic examination was done on the 21‘menstru-
al day by using GE logic P6 (GE Healthcare, Buckingomshare)
ultrasound machine with a 6-10MHz endovaginal transducer.
After placing the transducer in to the vagina, transverse and
sagittal images at the uterus and ovaries were obtained. Color
Doppler examination of the endometrium was performed
with a 1.1 kHz pulse repetition frequency (PRF) to evaluate
a minimum flow velocity at 5 cm/sec. in the spiral arteries.
Triplex mode examination included gray scale image combined
with color frame and a flow spectrum on the spectral wave,
resistance (RI) and pulsatility indexes (PI) were measured
automatically by using the software program in the equipment.
SPSS 16.0 for Windows was used for the statistical analysis 95%
confidence interval was considered. Continuous variables were
analyzed with sample t-test and p< 0.05 was considered statisti-
cally significiant.

Results

No significant difference was reported in serum mid-luteal
progesterone, basal FSH levels between two groups and simi-
larly no significant difference was observed in terms of demo-
graphic characteristics like age and BMI (p>0.05). Endometrial
spiral arteries RI and PI values were found to be 0.48+0.08 and
0.65=0.18 in midluteal peri-implatation period of the fertile
control group. This values in study group were detected as RI
0.54%+0.07, PI 0.80+0.16. The difference in both indexes are
statistically significant between two groups (RI p<0.009, PI
p<0.004).

Discussion

It has been previously demonstrated that impedance of uterine
and spiral arteries blood flow change periodically during the nor-
mal ovulatory menstrual cycle (1, 2, 8). It is interesting that the
lowest impedance at spiral artery blood flow has been detected
just at the time at mid-luteal phase, during which endometrium
has been transformed from proliferative phase to secretory
phase (2, 8, 9). At this specific time period blood supply of uterus
is rich and implantation is most likely to ocur (2, 3, 6, 10). In addi-
tion to this it was reported that impedance of spiral artery blood
flow in women with unexplained infertility was significantly
higher than that of the fertile counterparts (1, 7). Similarly Steer
et al. (7) suggested that decreased uterine perfusion might be a
cause of unexplained infertility (7).

Table 1. The mean values of age, BMI, progesterone, FSH and endometrial artery impedance in unexplained infertility

group and fertile control group

Unexplained (n=42) Control (n=20) P

Mean=+SD Mean+SD
Age 26.69+4.4 28.25%3.71 0.176
BMI (kg/m2) 2541331 25.55+2.61 0.874
Resistance index 0.54+0.07 0.48+0.08 0.009
Pulsatility index 0.80+0.16 0.65+0.18 0.004
Progesteron ng/mL 10.86+6.56 10.84+5.12 0.992
FSH (basal) mIU/mL 7.6x1.41 7.58x1.2 0.941
BMI: Body Mass Index, FSH: Follicule Stimulating Hormone, SD: Standard Deviation
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We therefore hypothesized that impaired blood flow could be
an important contributing factor to infertility in women with no
other relevant cause was present.

There are various methods to assess the endometrial receptiv-
ity including endometiral biopsy and immunohistochemical
analysis. The introduction of pulsed Doppler ultrasonography
has provided a non-invasive mode of evaluation of uterine
impedance and reveal physiological data, rather than anatomi-
cal information alone.

There was significant correlation of uterine PI and biochemi-
cal markers of endometrial receptivity including endometrial
histological dating (11, 12). The measurement of impedance
to uterine blood flow in IVF cycles has provided an indirect
measure of endometrial receptivity (9, 11, 13). In studies where
endometrial and subendometrial blood flow were analysed by
color or power Doppler ultrasonography absence of blood flow
signal has been found to be associated with significantly low
pregnancy rate or absence of pregnancy in IVF cycles (13, 14).
Battaglia et al. (9) reported the highest pregnancy rate in the
group with lower resistance to blood flow in the uterine spi-
ral arteries. This finding revealing the decrease in peripheral
impedance in the uterine vasculature reflected by a low uterine
artery PI was considered to be a consequence of increased
blood flow and a sign of high tissue perfusion, and this might
be an important prerequisite for successful invitro fertilization
and embryo transfer cycle. In this study the best uterine recep-
tivity was a achieved in lower resistance group and no preg-
nancy were detected when PI>3.0. Similarly Steer et al. (11)
reported that 35% of women who failed to conceive in on IVF
programme had a mean uterine artery PI value>3.0. Therefore,
they suggested that embryo cryopreservation in those patients
with a uterine artery PI>2.99 for transfer in subsequent cycles
should be considered.

In other studies it was also found that there was significantly
lower impedance at uterine artery blood flow in the conception
group than in non-conception group in IVF-ET program. When
spiral artery RI>0.72, PI>1.6 were present or there was absence
of vascular signal in spiral artery, endometrium was considered
to be non receptive, endometrial condition was suboptimal and
implantation was unlikely to occur, so the patient was at high
risk of ART treatment failure (11, 15).

In our study we observed a significantly lower impedance in
uterine vasculature infertile control group in comparison to
unexplained infertility group. Despite the similar demographic
parameters and luteal phase progesterone profile spiral artery
PI and RI values in unexplained infertility group were signifi-
cantly higher than fertile control group. These findings are in
accordance with the ones in literature. Pulsed Doppler ultra-
sonography is technically difficult especially with tiny vessels
like subendometrial signals and spiral arteries and operator
dependant. This may be a limitation to the wide spread use
of this technique. In our study all of the measurements have
been performed by the same author and the operator was
blinded to the groups an this may be considered as a positive
effect on objective evaluation. In conclusion our results can be
considered as a sign for a significant endometrial contribution
as derivation of blood flow impedance to unexplained group.
Mid-luteal or peri-implantation period Doppler measurements
should be considered in infertility patients and if impedance
to uterine vasculature is found to be high these patients may
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become candidates for therapies increasing the luteal blood
low like aspirin and omega 3 in unexplained infertility and IVF
patients (16, 17). Embryo freezing and subsequent hormonal
preparation of endometrium can be considered.
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