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Color Doppler Ultrasound Indices in Endometriotic Cysts
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Abstract: Problem statement: There have been considerable interests on using non-invasive
techniques to detect endometriosis. A few studies were evaluated the Doppler ultrasound findings of
endometriosis. This study aimed to characterize the grayscale and Doppler ultrasound findings of
endometriosis. Approach: During present prospective study, gray scale and Doppler ultrasound
findings of 37 women with final diagnosis of endometriosis were evaluated. Patients with probable
diagnosis of endometriosis underwent conventional transvaginal and color Doppler assessment. After
laparascopic confirmation of endometriosis, gray scale and color Doppler ultrasonographic data of
patients considered for analysis. Results: Finally data of 37 subjects’ data with suspected
endometriosis was analyzed. Twenty nine of lesions were endometriosis, five hydrosalpinx, four
paraovarian adhesion cysts and one peritoneal inclusion cyst according to laparoscopic exploration.
Out of 29 endometriotic cysts, flow was detected in 58.62%. The mean of RI and PI were 0.67±0.15
(0.46-1.00) and 1.49±0.85 (0.66-3.11), respectively. Conclusion: In our experience, transvaginal
sonography with color Doppler interrogation is a useful technique in the diagnosis of pathologic
ovarian conditions, including cystic endometriosis.
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INTRODUCTION
Endometriosis is defined by the presence of
endometrial glands outside the uterus[1,2]. Endometriosis
usually presents with pain such as period pain
(dysmenorrhea), pain on intercourse (dyspareunia), or
non-menstrual pelvic pain. It may also be found
incidentally at operations such as sterilization, or during
investigation for infertility. Symptoms do not necessarily
correlate with the extent of disease. Endometriosis can be
detected in up to 15% of women, with a peak frequency
between 30 and 35 years of age[3,4].
Laparoscopy and laparotomy remain the gold
standard for diagnosis and staging against which other
modalities are judged[5-7]. Since these procedures are
associated with some major and minor complications,
there have been considerable interests on using noninvasive techniques, including ultrasound, CT, MRI and
tumor markers to detect endometriosis.
Some authors believe that the diagnosis of
endometriosis on base of ultrasound appearance is a
reliable method[8]. However, there are finger count
studies evaluated the Doppler ultrasound findings of

endometriosis. This study aimed to characterize the
grayscale and Doppler ultrasound findings of
endometriosis.
MATERIALS AND METHODS
During present prospective study from May 2007
to August 2008, gray scale and Doppler ultrasound
findings of 37 women with final diagnosis of
endometriosis were evaluated. Patients with infertility
problems, pelvis pain, accidentally found adnexal mass
during clinical or gray scale evaluation and a persistent
cyst after 6 weeks follow up were referred to Tabriz
Alzahra Obstetrics and Gynecology Hospital for further
assessment and make final diagnosis by laparoscopy.
All patients gave informed consent. Study protocol
was supervised and approved by the ethic committee of
Tabriz University of Medical Sciences (TUMS) which
is in compliance with the Helsinki Declaration.
Prior to laparoscopy, patients with probable
diagnosis of endometriosis underwent conventional
transvaginal and color Doppler assessment by EUB 525
ultrasound machine (Hitachi Medical Corp, Tokyo,
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Japan) using 5 MHz transvaginal transducer.
Ultrasound evaluation was performed 1 and 2 weeks
before to surgery during the proliferative phase of
menstrual cycle (4th-8th day of manesturation phase).
Ultrasound study lasted 20-30 min for each patient.
After determining masses morphology, pulsed
Doppler was used to interrogate each color signal
identified and a Flow-Velocity Waveform (FVW) was
obtained. Only arterial FVWs were processed. The
Pulsatility Index (PI) and Resistance Index (RI) were
electronically computed. When multiple signals were
obtained, the lowest PI and RI were used for analytical
purposes. RI and PI were calculated from the Doppler
spectra using the following relations:
RI = Peak systolic velocity-end diastolic velocity/peak
systolic velocity
PI = Peak systolic velocity-end diastolic velocity/mean
velocity

Fig. 1: Frequency of chief complaints in studied
population
Table 1: Gray scale appearances of endometriosis

Sample volume was set at a 1.2-2 mm width. The
high-pass filter was set at 50 Hz. The spatial peak
temporal average intensity was <80 mW cm−2 in Bmode, power-Doppler and pulsed Doppler modes. The
pulse-repetition frequency was set at 1.5-25 kHz. One
examiner (PH), who was blinded to patient complaints
in order to avoid biased assessments of vascularity,
performed all examinations.
After laparascopic confirmation of endometriosis,
gray scale and Doppler ultrasonographic data of
patients considered for analysis.
Statistical analyses were performed by SPSS
software package for windows version 13.0 (SPSS,
Chicago, USA). Results are presented as mean ±
Standard Deviation (SD). Statistical significance between
groups of evaluation was estimated using one-way
repeated measures ANOVA/Friedman, Fisher's exact or
Chi-square, Independent Samples t-test/ Man Whitney U
tests. Also correlation of variables was studied by
Pearson correlation. The results were considered
significant when the p-value was less than 0.05.

Appearance in gray scale ultrasound study
A round, multicystic mass with internal low-level echoes
associated with solid (Typical view of endometriosis which
is shown in Fig. 2)
A cystic mass with thick wall having diffuse to moderately high
level echoes tat mimic solid mass, but compression of mass with
the probe demonstrate internal echoes move slowly

A heterogenous mass with cystic appearance and solid
hypoechoes
A big cystic mass without wall thickness, irregularity and
septation; a persistent cyst after 6 weeks follow up (Fig. 3)
A cystic mass with smooth and irregular wall

No. of
cysts
24

6

1
2
6

Various gray scale appearance of endometriosis
and its prevalence were listed in Table 1. The mean
volume of cysts was 89.11±150.80 mL (ranged 8859 mL). Six (15.38%) cysts had thick wall and
reminder showed smooth wall. Internal surface of 34
(87.17%) cysts were normal, while remainder 5 cysts
internal surface were irregular. Intracystic septa were
detected in 4 (10.25%) cysts; three in endometriotic
cyst and one in other type. The anechoic pattern was
not found in Endometriotic cysts, while was
demonstrated in one subject with other types of cyst.
RESULTS
Internal diffuse echoes were only shown in three other
types of cysts. One of endometriotic cyst had solid
Finally data of 37 subjects’ data with suspected
pattern. Hetergeneous pattern was demonstrated in one
endometriosis was analyzed. Twenty nine of lesions
endometriotic cyst. Among from 29 endometriotic
were endometriosis, five hydrosalpinx, four paraovarian
cysts, 26 had low level echoes and reminder three cysts
adhesion cysts and one peritoneal inclusion cyst
showed moderate to high level echoes.
according to laparoscopic exploration. The mean age of
In 17 (43.59%) subjects, cyst was avascular. Out
subjects was 30.55±5.54 years (ranged 16-43 years).
of 29 endometriotic cysts, flow was detected in
Figure 1 shows prevalence of primary chief compliant
58.62%. The mean of RI and PI were 0.69±0.18
in studied population. Infertility and pelvic pain are two
(0.25-1.00) and 1.52±0.76 (0.66-3.11), respectively.
common complaints of endometriosis in this study.
No flow was detected inside the cyst. Out of 39 cysts,
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Table 2: Blood flow determination rate and Doppler indices in cases of endometriosis and other detected cases.
RI
PI
Detection of
------------------------------------------------------------------------------------------Laparoscopic finding
No
blood flow
Mean
SD
Range
Mean
SD
Range
Endometriosis
29
17
0.67
0.15
0.51-1
1.49
0.85
0.66-3.11
Hydrosalpinx
5
5
0.75
0.29
0.25-0.95
1.60
0.34
1.21-1.90
Paraovarian adhesion cyst
4
0
Peritoneal inclusion cyst
1
0
RI: Resistance Index, PI: Pulsatility Index, SD: Standard Deviation

blood flow was not detected in four paraovarian
adhesion cysts and one peritoneal inclusion cyst. Blood
flow determination rate and Doppler indices
demonstrated in Table 2 according to laparoscopic
diagnosis of cysts.
There was a direct linear correlation between RI
and PI in endometriotci cyst (p<0.001, r = +0.771),
while such relation was not found between RI and PI of
other types of pelvic cysts (p = 0.192).
DISCUSSION

Fig. 2: Typical presentation of endometriosis in gray
scale Doppler evaluation

Fig. 3: Another common presentation of endometriosis
in gray scale Doppler evaluation

The accurate diagnosis of EC is important to avoid
unnecessary surgical procedures. Endometriotic cysts
may be confused with hemorrhagic functional cysts
and, if the patient has a poor response to medical
treatment, the cysts should be removed surgically.
A few publications have attempted to define the
mean RI and PI values for blood vessels in
endometriomsis to differentiate this type of mass from
other pelvic masses[9-12]. The endometriomsis was
grouped as benign pelvic mass and exploring the range
of values (for RI and PI) and description of the vascular
pattern during Doppler sonography of endometriomsis
was the aim of few studies.
The homogeneous filling of the cyst with low-level
echoes has been considered a helpful sign in the
detection of endometriomsis during gray scale
ultrasound evaluation[13-15]. However, this sonographic
appearance of endometriomsis does not seem to be
pathognomonic. We found this kind of pattern only in
61.54% of endometriotic cysts as well as in two
hydrosalpinx cysts and in one peritoneal inclusion cyst.
A similar percentage of fine septa or clear, anechoic
sonographic fluid contents was found along with the
typical appearance of the contents of the
endometriomsis.
Actually, in all 17 cysts (58.62%), endometriomsis
showed only occasional separate vessels in the wall of
the cyst where flow signals were seen. The remaining
12 cysts showed no blood flow. Endometriomsis do not
appear as vascular cysts. These data are in agreement
with those of[9,10,16] who found blood flow in 71, 73 and
69% of endometriomsis, respectively. Despite the high
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rate of vascular presence in endometriosis reported by
most of studies[17] in the study with a big sample size
showed that endometriosis is a lesion with less
frequent vascularization (30.6%). The blood vessel
pattern seen by color Doppler was, however, described
only by some authors. The mean RI in our study, 0.67,
was consistent with values previously published by
Kurjak et al.[12] (RI = 0.56), Timor-Tritsch et al.[9]
(RI = 0.63), Aleem et al.[16] (RI = 0.59 and
Pascual et al.[17] (RI = 0.63).
The mean PI of 1.49 in our population was in
agreement with previously published values[10,11],
except Aleem et al.[16] reporting lower values of PI
about 0.94 Tekay and Jouppila[10] took the average PI
values from several vessel locations around the cysts
which might have included high-resistance vessels,
thereby increasing the mean p value. However, the
equivalent mean RI value of 0.40 published by these
authors appears to be lower than the values seen in our
cases. Due to the fact that PI and RI values are
correlated, this discrepancy might be explained by
differences in placement of the calipers during
measurement of the end-diastolic flow. Different
computer software used in ultrasound machines might
be another factor which affects difference between our
and Aleem et al.[16] findings. Weiner et al.[11] described
a PI value of <1 in one of ten cases of endometrioma.
The PI range and mean were not mentioned. None of
our studied endometriomsis showed an RI of less than
0.5, like an Aleem et al.[16] report. However, the PI
values showed a greater range (0.66-3.11) and might be
less useful in characterization of Doppler flow in
endomelriomsis.

Transvaginal ultrasonography with color Doppler
imaging is a useful tool for diagnosis of EC[8,19-21]. An
accurate differential diagnosis avoids unnecessary
surgical procedures, allowing, in young patients with
EC, preservation of fertility through the use of
laparoscopic surgery with ovarian conservation[22].
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