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Summary 

Objective: Our purpose was to determine whether color flow pulsed Doppler could predict a luteal phase defect (LDP) 
Method: Twenty-one women with regular menstrual cycles and at risk for luteal phase defect were examined by transvaginal color 

Doppler during the follicular and luteal phase of the menstrual cycle. Progesterone was measured on the day of the Doppler exam 
Ovulation was determined from the lutenizing hormone (LH) surge. Endometrial biopsy during the late luteal phase was performed 
on each patient. 

Result: Six patients (28.5%) were diagnosed with luteal phase defect. Mean resistance index in patients with luteal phase defect was 
significantly higher only throughout the luteal phases (p=0.02). Mean progesterone levels were significantly lower for patients with 
LPD than for normal women (p<0.001). Mean pulsatility index in luteal phase deficient cycles was significantly higher throughout 
the follicular and luteal phases (p=0.03). 

Conclusion: Color Doppler may aid in assessing luteal phase adequacy. Doppler indices of corpus luteum blood flow in combina
tion to plasma progesterone may be a useful index of luteal function. 
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Introduction 

The clinical importance of the corpus luteum for sue
cessful establishment of pregnancy is strongly supported 
by many lines of investigation. Any breakdown or defect 
in the corpus luteum function can affect endometrial ma
turity and its ability to support an early pregnancy. The 
clinical manifestation of such a dysfunction is luteal pha
se insufficiency or deficiency presenting as infertility or 
early pregnancy wastage [1]. The mchanisms underlying 
the pathogenesis of corpus luteum defect include an im
balance between FSH and LH levels during the follicul扛

phase [2], abnormal LH secretion during the luteal phase 
[3], thyroid dysfunction [ 4 ], hyperprolactinemia [5]. 
Other mechanisms are a possible role of corpus luteum 
LH/hCG [6], and progesterone receptors [7]. 

The advent of color Doppler imaging in combination 
with high-resolution transvaginal ultrasonography has ex
tended the use of ultrasound imaging to the functional 
evaluation of the female reproductive tract. Transvaginal 
color Doppler imaging provides the ability to detect blood 
flow in vessels that cannot be visualized with conventio
nal real-time gray-scale imaging [8]. Because of the abi
lity to detect flow in very small vessels, the investigator 
can now perform velocity measurements accurately, and 
flow velocity waveforms of different regions within the 
ovaries can be analyzed and characterized [9]. The aim of 
this study was to determine whether color flow Doppler 
analysis of corpus luteum blood flow in normal cycles dif
fers from cycles with a luteal phase defect. 

Materials and Methods 

Twenty-one patients were seen at the Department of Repro
ductive Endocrinology at the "Areteion" Hospital of Athens 
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during the period 1994-1995. All study patients gave a history 
of regular menstrual cycles, had no prior uterine or adnexal 
surgery and were not receiving any medications. All subjects 
were volunteers and enrolled in the study after informed 
consent was obtained. We tried to include women who would 
be at increased risk for luteal phase defect: eight patients with 
unexplained infertility, ten women with age >35 years and three 
with recurrent pregnancy loss. Color pulsed Doppler evaluation 
and blood sampling was ca盯ied out in two consecutive nonsti
mulated cycles. 

Color Doppler imaging was performed by a single observer 
(A.K.) using a model machine Toshiba ECO CEE SAA-340A 
with a 3.5 MHz transvaginal transducer. The wall filter setting 
was optimized for low frequency signals from the small low 
velocity vessels being studied. The color gain was gradually 
increased until blood blow was detected. The sample volume of 
the pulsed Doppler was guided to the region of detected flow, 
and three to four measurements of flow velocity waveforms 
were performed from several Sltes. The resistance index (RI) 
and the pulsatility index (PI) were measured for each examined 
area. The RI was calculated as systolic peak minus diastolic 
peak divided by systolic peak. The pulsatility index (PI) , 
defined as the difference between peak systolic and end-diasto
lic flow velocity divided by the mean flow velocity, was also 
measured. Both ovaries were examined in each patient and the 
lowest value from the highest amplitude signal was used in 
analysis. 

Venous blood was obtained from each patient on the day of 
Doppler examination. Progesterone was measured by RIA kits 
(Diagnostics Products Corporation, Los Angeles, CA). All 
samples were assayed in duplicate. The interassay and intra
assay coefficients of variation (CVs) were 6.8% and 2.3%, 
respectively. The serum progesterone levels were determined in 
the midluteal phase. Ovulation was determined from the LH 
surge. Endometrial biopsy was performed in the late luteal 
phase with a Gynoscann sampling device [10] and evaluated 
according to the criteria of Noyes et al. [11 ]. The Noyes'crite
ria were based on an assumed hypothetical luteal phase of 14 






