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Abstract: Transvaginal ultrasonography has an important role in
assessing the endometrium. With 2DUS, a single measurement of
endometrial thickness in the sagittal plane is widely used in assisted
reproductive technology and in pregnancy prediction. Endometrial
volume, measured with 3DUS, has been studied as a potentially more
accurate parameter. The endometrial pattern was related to the
likelihood of implantation. This pattern correlated in a positive fashion
with subsequent implantation. 3D ultrasound and 3D power Doppler
parameters have been applied to assisted reproductive techniques as
outcome predictors, although studies are still scarce, they show very
promising results.

the time to see our expectances and hopes fulfilled, and if this
undeniable technological advance will be a diagnostic
improvement of implantation markers.
TWO-DIMENSIONAL ULTRASOUND AND DOPPLER
OF THE ENDOMETRIUM
The main implantation ultrasound markers are the endometrial
thickness and its morphological pattern. The endometrial color
mapping and the vascular resistance of the spiral and radial
arteries are used for the study of endometrial perfusion.
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Endometrial Thickness
Endometrial thickness is the maximum distance between the
echogenic myoendometrial interfaces measured in the
longitudinal axis (Figs 1A and B). It is a simple and reproducible
measurement that has proved a good intra and inter-observer
agreement.1
Endometrial thickness is independent of the ovarian
stimulation protocol2 with no significant differences between
the hCG administration day and the embryo transfer day.3
Nonetheless it has been advised to perform several
measurements to avoid the variability (from 1.3 to 2.8 mm)
due to uterine contractions.4
In assisted reproductive technology there is no significant
difference between the endometrial thickness of conceptional
(n = 514; 8.6–11.8 mm) and non-conceptional cycles (n = 1110;
8.6–11.9 mm).5 However, in conceptional cycles an accelerated
endometrial growth during the luteal phase is detected, reaching
significant differences 14 days after the day of oocyte
retrieval.6,7
In pregnancy prediction, endometrial thickness shows a
highly negative predictive value (87–100%) but, with a lot of
false positives.5 Anyway the endometrium is non-receptive when
its thickness is less than 7 mm at the hCG administration day.
An endometrial thickness greater than 14 mm8 is also a poor
prognostic factor, but this is not shared by all authors.9

INTRODUCTION
Assessment of the endometrium by ultrasound is of great interest
for a better management of reproductive technologies. This is
true for two reasons. First, the success of the embryo transfer
procedure is conditioned by the intrinsic embryo quality and
endometrial receptivity. And second, it has been proposed that
ultrasound and Doppler parameters would properly evaluate
endometrial receptivity. Therefore, ultrasound and Doppler of
the endometrium become clinical markers of implantation.
Up to now, bi-dimensional (2D) ultrasound enabled us to
measure two endometrial markers of implantation: the thickness
and the morphological pattern. Actually pulsed and color
Doppler made possible the study of endometrial and uterine
perfusion involved in the implantation process.
New perspectives for the study of the endometrium as an
implantation marker are now open with the advent of threedimensional (3D) ultrasound and Doppler. 3D volumetry allows
a more accurate endometrial measurement as it has been before.
In a similar way, 3D power Doppler gives us information about
the number of endometrial vessels and the blood flow through
them. In advance, these variables are much more precise than
Doppler velocimetry to assess endometrial perfusion. This is
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Figs 1A and B: Measurement of endometrial thickness and echogenicity patterns: (A) Multilayered
proliferative endometrium or “triple line” pattern and (B) Endometrium non-multilayered

adequate as an implantation marker14 (Fig. 1). This endometrial
pattern appears unchanged after any ovarian stimulation
protocol and by the hormonal replacement treatment before
embryo transfer. 15 No significant differences in the
morphological endometrial pattern have been found between
the hCG day and the transfer day either.3
The “triple line” endometrium is the parameter that best
reflects the endometrial receptivity, whereas a “non-triple line”
pattern is associated frequently to non-pregnancy cycles.5 Like
the endometrial thickness, the “triple line” pattern has a high
false positive rate. Despite this, it can be useful as negative
predictive factor (NPV = 75 - 100%).
The implantation and pregnancy rates decrease
progressively as the myometrial echogenicity increases,
measured on the day of hCG administration.7,16 Therefore, there
is an inverse relationship between the endometrial echogenicity
degree and the pregnancy chance. Although it is possible to
achieve a pregnancy with a “non-triple line” pattern the
probability is very low.15
According our results the “non-triple line” endometrium
(20%, 8/40) showed a lower pregnancy rate (37.5%) compared
to that of “triple line” (68.5%). Some authors consider better to
combine thickness and endometrial pattern as endometrial
predictors.9 In our cases all gestations achieved with a “nontriple line” endometrium had a thickness greater than 11 mm.

In an oocyte donation program with hormone replacement
treatment it has been demonstrated that pregnancy rates decrease
as endometrial thickness decreases. When endometrial thickness
is equal or greater than 9 mm a pregnancy rate of 68% is reached,
and reduces to 20% with endometrium lesser than 6 mm.10
Although it is possible to achieve conception with an
endometrium thinner than 4 mm,11 this is a poor prognostic
factor and will warrant a further endometrial study.10
In our study group on 40 IVF cycles we found that more
than 50% of the endometrium had a thickness of 11 to 15 mm
and showed a pregnancy rate higher than 50%. Thicker than
this the pregnancy rate decreases, but not significantly. With
endometrium thinner than 9 mm there were no pregnancies.
And only a 12.5% of gestations were achieved with an
endometrial thickness between 9 and 11 mm (Table 1).
Table 1: Pregnancy rate according to endometrial thickness on the
day hCG administration in 40 IVF cycles
Endometrial
thickness

No cases n
(%)

Pregnancy rate n
(%)

< 9 mm

2 (5%)

0 (0%)

9 -11 mm

8 (20%)

1 (12.5%)

11- 15 mm

21 (52.5%)

11 (52.4%)

> 15 mm

9 (22.5%)

4 (44.4%)

Doppler of the Endometrium
Endometrial Pattern

Endometrial Doppler should reflect more appropriately the
endometrial perfusion and uterine receptivity because the
endometrium is the place where implantation occurs.17
The Doppler study of the endometrial spiral arteries and
subendometrial radial arteries (Fig. 2) proved a decreased
resistance on the oocyte retrieval day18 and on the embryo
transfer day19 when pregnancy is achieved.

The endometrial pattern is the relative echogenicity showed by
the endometrium with respect to the adjacent myometrium. Its
importance as implantation marker is based in that it reflects
the histological development.12
Up to four patterns of endometrial echogenicity have been
described.13 However, a “triple line” endometrium will be
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Fig. 2: Flow velocity waveform of subendometrial-endometrial artery on hCG administration day

Using color 19-21 or power Doppler 17 four types of
endometrial mapping have been established: Type 0 or negative
flow when only surrounding myometrial vessels are seen without
reaching the endometrium; Type I or peripheral flow if the
Doppler signal reaches the hyperechogenic endometrial outer
layer; Type II or intermediate flow when color mapping
occupies the outer half of the endometrial hypoechogenic
thickness; and type III or central flow, if the vessels arrive to
the endometrial cavity invading all the endometrial thickness
(Figs 3A to D). Power Doppler is advisable for two reasons: to
detect the signal from vessels with low velocity blood flow and
to avoid the signal loss due to a 90º angle incidence of the
ultrasound beam associated to conventional color Doppler.17
The absence of an endometrial and myometrial
subendometrial color mapping means a complete failure20 or
significant decrease22,23 of implantation, whereas the pregnancy
rate increases when the vessels reach the subendometrial halo
and the endometrium.20,22 In a study of more than 600 cycles
evaluated by color Doppler on the embryo transfer day it was
found that implantation and pregnancy rates were 24.2% and

47.8% respectively when endometrial and subendometrial flow
was detected; 15.8% and 29.7% if only subendometrial flow
was detected and 3.5% and 7.5% when neither subendometrial
nor endometrial flow were registered.22 Women with a great
endometrial flow area as measured by power Doppler have a
greater pregnancy probability, whereas below 5 mm² it is very
difficult to achieve implantation despite a good endometrial
thickness.24
On 40 cycles of IVF we have found that more than 70% of
cases have an endometrial flow type I or II the day of hCG
administration and in this group the pregnancy rate is 38%.
However, it is more interesting to confirm that the pregnancy
rate increases progressively as vascularization rises, reaching a
67% when the color signal reaches the center of the endometrium
(Table 2).
When a pregnancy is achieved in absence of endometrial
and subendometrial flow, on the day of embryo transfer, more
than a half of these pregnancies will finish as spontaneous
miscarriage, 22 suggesting that the development of the
endometrial vascular tree is very important in the support of
the initial stages of gestation.
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Figs 3A to D: Endometrial amplitude mapping: (A) Type 0, only myometrial vessels can be seen without reaching the subendometrial halo;
(B) Type I, color signal reaches the hyperechogenic outer layer of the endometrium; (C) Type II, color mapping occupies the outer half of the
endometrial hypoechogenic thickness; and (D) Type III color reaches the endometrial cavity invading the entire endometrial thickness

Table 2: Pregnancy rate according to endometrial blood flow type
on the day hCG administration in 40 IVF cycles
Endometrial
blood flow

No cases n
(%)

Pregnancy rate n
(%)

Type 0

5 (12.5%)

1(20%)

Type I

17 (42.5%)

6 (35%)

Type II

12 (30%)

5 (42%)

Type III

6 (15%)

4 (67%)

Analysis) is applied to calculate the endometrial perfusion by
applying three power Doppler indices.25 The vascularization
index (VI) measures the number of color voxels in the
endometrial volume, representing the number of endometrial
vessels expressed as a percentage. The flow index (FI) is the
average color value in all color voxels, meaning the average
intensity of endometrial blood flow. The vascularization flow
index (VFI) is the average value of the color in all gray and
color voxels of the endometrial volume, expressing this way
the vascularization as well as the flow of the endometrium
(Fig. 4).

THREE-DIMENSIONAL ULTRASOUND AND POWER
DOPPLER OF THE ENDOMETRIUM

Endometrial Volume

Three-dimensional ultrasound has a remarkable methodological
advantage that is the simultaneous assessment of the endometrial
volume and its perfusion. After displaying the endometrial
volume and its vessels through 3D power Doppler angiography,
a program named VOCAL (Virtual Organ Computer-aided

Although the endometrial volume can be assessed by bidimensional ultrasound, three-dimensional ultrasound is the only
procedure that permits a reliable calculation.26
The endometrial volume measurement is very reproducible
by 3-D ultrasound27,28 being even more reproducible than the
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Fig. 4: Three-dimensional power Doppler indices of the endometrium obtained by VOCAL software .
VI: vascularization index; FI: flow index; VFI: vascularization flow index

measurement of endometrial thickness. 29,30 The best
reproducibility is achieved by the rotational method with a
rotation step of less than 30º30 and a minimum of 12 planes
using the VOCAL software.31 A rotation angle inferior to 30º
is associated to coefficients of variation less than 1% and intraclass correlation coefficients greater than 0.94.30
This technique has been recently validated by comparing
the volume of several objects measured in different ways, with
their actual volume measured using a water displacement
technique. 32 All the methods applied (conventional and
rotational angles of 30º, 15º, 9º and 6º in B and C planes) resulted
highly reliable by showing differences inferior to 4% over the
real volume and intra-class correlation coefficients (ICC) greater
than 0.99. However, the measurements performed with rotations
of 6º and 9º were significantly more reliable than those
calculated with an angle of 30º or with the conventional
technique. The authors advise the use of a rotation of 9º since it

is as reliable as the 6º but significantly faster in its acquisition.
There are no significant differences neither between two
observers nor the different measurement planes.32
From the above mentioned facts, we evaluated the
reproducibility of the endometrial volume calculated with 3D
ultrasound, by comparing the volume acquisition from A and
C planes applying rotations of 15º and 9º. This distinction was
considered of importance because the volume acquisition is
usually made from a longitudinal uterine section (plane A)
although the plane C is advised for volume calculation. On the
other hand, 15º (12 planes) and 9º (20 planes) seem to be the
most reproducible rotational angles. Twenty five patients under
ovarian stimulation with gonadotrophins for intrauterine
insemination (11 patients) or in vitro fertilization (14 patients)
have been studied in this way. Endometrial volumes were
obtained from a longitudinal uterine section on the day of hCG
administration. Two consecutive volumes were acquired with
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Table 3: Intraobserver differences (mean and SD), intra-class correlation coefficient and repeatability coefficient of the endometrial volume
according to plane (A and C) and degrees (15° and 9°) with VOCAL imaging program (n = 50)
EV
A Plane

C Plane

Mean difference

SD

ICC

95% CI

r

15º

0.06

0.43

0.98

0.96-0.99

2.64

9º

-0.07

0.50

0.97

0.94-0.99

0.98

15º

-0.08

0.65

0.97

0.93-0.99

1.26

9º

-0.11

0.49

0.98

0.96-0.99

0.96

EV: Endometrial volume; ICC: Intra-class correlation coefficient; SD: standard deviation; r: repeatability coefficient (1.96 × √2 within –subject variance)

a five minutes interval, gathering a total of 50 endometrial
volumes. The results are on Table 3. Intra-class correlation
coefficients are similar for both planes and for the different
rotational steps and show a high reliability of the technique
(0.93-0.99). The repeatability coefficient (“r”) or the maximum
difference probably to occur among repeated measurements is
inferior using a 9º angle for any of the planes (plane A: 0.98;
plane C: 0.96), although “r” is only slightly different from the
calculated using a 15º for the C plane (1.26). In the A plane,
using 15º, the measurement shows a higher repeatability
coefficient. After these results, we performed an estimate of
the endometrial volume with the VOCAL programme using a
9º rotational step regardless of the longitudinal or coronal plane
(Fig. 5).
The relationship between the uterine and endometrial
volume shows a good correlation to the day of the menstrual
cycle.33 Nonetheless, the value of this measurement has proven
to be more interesting as a clinical marker of pituitary
suppression and uterine receptivity in the assisted reproductive
techniques.
Firstly, the available results suggest that the endometrial
volume calculated by 3D ultrasound is an adequate parameter

to diagnose the pituitary suppression and non-suppression after
the administration of GnRH agonists in IVF cycles. 34,35
However it is preferable to choose a different threshold for the
diagnosis of suppression (as defined by a serum estradiol
concentrations < 150 pmol/L or 40 pg/ml) than the nonsuppression (serum estradiol concentrations > 150 pmol/L or
40 pg/ml). An endometrial volume inferior to 1.48 ml identifies
the 92% of suppressed patients but only the 42% of suppression
failures, whereas a volume > 0.50 ml detects the 90% of nonsuppressions. The endometrial volume has turned to be superior
to the endometrial thickness only when non-suppression is
evaluated.35
The implantation and pregnancy indices were previously
demonstrated to be significantly lower when the endometrial
volume is less than 2 ml and no pregnancy is achieved when it
is inferior to 1 ml.36 The difficulty to obtain a pregnancy with
endometrial volumes greater than 8 ml has also been
communicated.37 Other authors find no relationship between
the endometrial volume and the pregnancy rate in an IVF
program.38,39 When this parameter was applied in an intrauterine
insemination program, an endometrial volume less than 2 ml in
the day of intrauterine insemination was demonstrated to have
a significantly smaller pregnancy probability (6%) when
compared to patients with greater volumes (22%).40
Our experience on 40 IVF cycles appears on Table 4. A
10% of women had a endometrial volume inferior to 3 ml and
in these cases no pregnancy was achieved. Nearly a half of the
cases developed a volume from 3 to 6 ml with a pregnancy rate
of 41%. Finally, a third of the patients had a volume greater
than 7 ml with a pregnancy rate of 50%. In the entire study
group the pregnancy rate reached the 40% (16 / 40). These
results confirm the difficulty to obtain a pregnancy when the
Table 4: Pregnancy rate according to endometrial volume on the
day hCG administration in 40 IVF cycles

Fig. 5: Assessment of endometrial volume with VOCAL software. We
use the coronal plane and 9 degrees by showing better reproducibility
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Endometrial
volume

No cases n
(%)

Pregnancy rate n
(%)

< 3 ml
3 - 6 ml
> 7 ml

4 (10%)
22 (55%)
14 (35%)

0 (0%)
9 (40.9%)
7 (50%)

2D and 3D Power Doppler Ultrasound of Endometrium as Implantation Marker

perfusion of the endometrium.41 The intra and inter-observer
reliability to assess the endometrial and subendometrial
perfusion is very high showing intra-class correlation
coefficients greater to 0.985. Only the subendometrial flow
index shows reliability significantly smaller, although
exceptionally high.41
We have also obtained an adequate reproducibility of
endometrial (Table 5) and subendometrial Doppler indices
(Table 6), although with ICC lower than those previously

endometrial volume is smaller than 3 ml and show some linear
relationship between the increase of the volume and the easiness
to get a pregnancy.
THREE-DIMENSIONAL DOPPLER INDICES OF
ENDOMETRIAL PERFUSION
Very few studies have evaluated the reproducibility of 3D
Doppler indices in the assessment of the vascularization and

Table 5: Intraobserver differences (mean and SD), intra-class correlation coefficient and repeatability coefficient of
the endometrial 3D Doppler indices according to plane (A and C) and degrees (15° and 9°) with VOCAL imaging program (n = 50)
Doppler indices
EVI

A plane
C plane

EFI

A plane
C plane

EVFI

A plane
C plane

Mean difference

SD

ICC

95% CI

r

15º
9º
15º
9º

– 1.26
– 1.00
– 1.92
– 1.63

5.24
4.10
4.95
4.42

0.91
0.94
0.92
0.94

0.81-0.96
0.87-0.97
0.83-0.96
0.86-0.97

10.35
8.11
10.23
9.07

15º
9º
15º
9º

–
–
–
–

0.43
0.23
0.21
0.35

2.01
2.08
2.01
2.16

0.68
0.63
0.70
0.66

0.40-0.85
0.32-0.82
0.43-0.86
0.37-0.84

3.96
4.03
3.88
4.21

15º
9º
15º
9º

–
–
–
–

0.38
0.28
0.53
0.40

1.66
1.29
1.60
1.52

0.90
0.93
0.90
0.91

0.78-0.95
0.85-0.97
0.80-0.96
0.82-0.96

3.28
2.54
3.25
3.02

EVI: Endometrial vascularization index; EFI: Endometrial fIow index; EVFI: Endometrial vascularization flow index; ICC: Intra-class correlation coefficient;
SD: standard deviation; r: repeatability coefficient (1.96 × √2within –subject variance).

Table 6: Intraobserver differences (mean and SD), intra-class correlation coefficient and repeatability coefficient of
the subendometrial 3D Doppler indices according to plane (A and C) and degrees (15° and 9°) with VOCAL imaging program (n = 50)
Doppler indices
SEVI

A plane
C plane

SEFI

A plane
C plane

SEVFI

A plane
C plane

Mean difference

SD

ICC

95% CI

r

15º
9º
15º
9º

–
–
–
–

2.32
0.30
3.01
1.92

8.79
6.45
5.39
4.32

0.84
0.93
0.95
0.97

0.66-0.92
0.84-0.97
0.88-0.98
0.93-0.99

17.48
12.40
11.92
9.11

15º
9º
15º
9º

–
–
–
–

0.34
0.09
0.77
0.73

3.40
2.29
2.67
2.11

0.73
0.86
0.80
0.88

0.48-0.87
0.72-0.94
0.60-0.91
0.75-0.95

6.56
4.41
5.35
4.30

15º
9º
15º
9º

– 0.75
0.37
– 1.06
– 0.67

3.56
3.03
2.43
1.86

0.86
0.92
0.94
0.97

0.71-0.94
0.83-0.97
0.87-0.97
0.93-0.99

6.99
5.86
5.11
3.81

SEVI: Subendometrial vascularization index; SEFI: Subendometrial fIow index; SEVFI: Subendometrial vascularization flow index;
ICC: Intra-class correlation coefficient; SD: standard deviation; r: repeatability coefficient (1.96 × √2 within–subject variance).
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published. In a more comprehensive way we observed that the
endometrial as well as the subendometrial vascularization
(defined as an outer layer of 2 mm around the myoendometrial
interface) are more reproducible in plane C and with a 9º
rotational step than it is when 20 planes from the coronal plane
are evaluated. However, some details must be analyzed.
The endometrial vascularization index is more reproducible
on the A plane with rotation of 9º (ICC = 0.94 and r = 8.11)
whereas the subendometrial vascularization index is more
reproducible in the plane C with 9º, showing the highest ICC
(0.97) and the lower repeatability coefficient (9.11). The
endometrial vascularization flow index has the greater ICC
(0.94) and the smaller “r” coefficient (2.54) on the A plane
with 9º, while the subendometrial VFI is more reproducible on
the C plane (ICC = 0.97 and r = 3.81).
The higher repeatability coefficients belong to the
vascularization index while the lower ICC is showed by the
flow index. These results are in agreement with previous findings
about endometrial and ovarian vascularization assessment by
three-dimensional power Doppler.42 The endometrial flow index
shows only an ICC of 0.70 on the plane C with 15º, being lower
for the other options. It is worth remembering that as a general
rule an ICC above 0.70 is considered acceptable.43 The best

subendometrial flow index is observed for the C plane with 9º
(ICC = 0.88 and r = 4.30).
The first reported results, applying 3D power Doppler
indices on the first day of ovarian stimulation as predictors of
IVF cycle outcome, concluded that the subendometrial flow
index is an important prognostic factor of the success of the
treatment.25 Nonetheless the results were surprisingly quite the
opposite of what we expected. That is, the conception cycles
showed vascularization, flow and vascularization flow indices
significantly lower than those of non-conceptional cycles.
According to other authors, a better functional status of the
endometrium after GnRh agonist treatment would be expressed
by low 3D power Doppler indices, increasing the possibility of
a successful implantation.25
The vascularization flow index on the hCG administration
day has proved to be a good pregnancy predictor in IVF cycles,
being superior to the endometrial volume, flow index and
vascularization index. A VFI above 0.24 showed a sensitivity
of 83.3% and a specificity of 88.9%, PPV of 93.8% and NPV
of 72.3%. The pregnancy rate was 33% (18/54).44 When the
subendometrial flow is studied on the transfer day a significantly
high FI was found in the group of patients that got pregnant37
(Fig. 6).

Fig. 6: Subendometrial three-dimensional power Doppler indices on the hCG day in IVF cycle
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Table 7: Pregnancy rate according to subendometrial 3D power Doppler indices on the day of hCG administration in 40 IVF cycles
Doppler indices
Vascularization

Flow

Vascularization-Flow

No cases n (%)

Pregnancy rate n (%)

<10

5 (12.5%)

0 (0%)

10-35

18 (45%)

11 (61.1%)

>35

17 (42.5%)

5 (29.4%)

< 28

12 (30%)

1 (8.3%)

28-34

20 (50%)

12 (60%)

> 34

8 (20%)

3 (37.5%)

<6

10 (25%)

1 (10%)

6-12

17 (42.5%)

10 (58.8%)

> 12

13 (32.5%)

5 (38.5%)

Our results evaluating the subendometrial flow the day of
hCG administration in 40 IVF cycles appear on Table 7. In
general the intermediate values of vascularization, flow and
vascularization flow indices show the best outcomes and are
present in the 40-50% of patients. Another interesting finding
is that below a vascularization index of 10 there is no pregnancy
which happens in the 12.5% of patients. When blood flow is
very high, as measured by any of the indices, the pregnancy
rate is lower although differences are not significant.
Finally, we assessed jointly the endometrial volume and
Doppler indices in an attempt to find a better predictive factor
of the success of the technique. The best combination is achieved
with the vascularization index (Table 8). When the endometrial
volume is below 3 ml or the vascularization index is less than
10 which occurs in the 30% of patients, no pregnancy is
achieved. On the contrary, an exceptionally favorable situation
appears when the endometrial development is above 7 ml with
an subendometrial VI between 10 and 35%. In these cases
(6/40; 15%), the pregnancy rate is very high (5/6 cases; 83%).
In a 25% of cycles we found an intermediate endometrial
development (from 3 to 6 ml) with an intermediate
vascularization index as well (10 to 35). In these cycles the
pregnancy rate is 60%, above the average pregnancy rate which
was 40% (16/40). For any endometrial thickness superior to 3
ml showing a subendometrial vascularization greater than 35%,
the pregnancy rate falls below the mean down to 31%.
In summary, we reviewed the morphological and vascular
endometrial markers of implantation. We have dedicated special
attention to the earliest results offered by 3D ultrasound and
power Doppler angiography. This technique allows the
assessment of the volume and vascularization of the
endometrium at the same time which implies an important
methodological advance. The literature results as well as ours
demonstrate a good reproducibility of the technique.
Nonetheless it is convenient to point that although the 3D power
Doppler indices seem to reflect the vascular density

Table 8: Pregnancy rate according to endometrial volume and
subendometrial vascularization index on the day of hCG administration
in 40 IVF cycles
Parameters

No cases n (%)

Pregnancy rate n (%)

EV < 3 ml o VI < 10

8 (20%)

0 (0%)

EV > 3 ml + VI > 35

16 (40%)

5 (31.2%)

EV 3 - 6 ml + VI 10 - 35

10 (25%)

6 (60%)

EV > 7 ml + VI 10 - 35

6 (15%)

5 (83.3%)

(vascularization index), the blood flow (flow index) and the
tissue perfusion (vascularization flow index), its exact
relationship with the real blood flow is not fully demonstrated.45
A recent study has demonstrated a good correlation between
the “fractional moving blood volume” as a technique to quantify
power Doppler and the real perfusion of sheep adrenal glands
as evaluated by radioactive micro spheres.46 As a conclusion,
when 3D ultrasound and 3D power Doppler parameters have
been applied to assisted reproductive techniques as outcome
predictors, although studies are still scarce, they show very
promising results. Obviously we need larger prospective studies
showing the real predictive value and clinical applicability of
this technique for daily practice.
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