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ABSTRACT
Aim of the work: To investigate the relationship between specific 2D and 3D ultrasound and power Doppler features of 
adenomyosis and the commonly associated adenomyosis symptoms in absence of other pelvic pathologies. 
Patients and Methods: This is a prospective observational study done at the Obstetrics and Gynecology Ultrasound 
Unit, Zagazig University Hospitals. This study was carried out from September 2015 to February 2017. It included all 
premenopausal women complaining of abnormal uterine bleeding, pain, subfertility and others. Cases without ultrasound 
detected pathology were collected as a control group (273), while cases having only adenomyosis ultrasonographic 
features by 2D-transvaginal sonography were collected as adenomyosis group (148). 2D-TVS myometrial assessment 
was performed for all women. 3D-TVS was then performed for full visualization of the junctional zone. VOCAL was used 
to calculate the Doppler indices of the myometrium. 
Results: The number of ultrasound findings was independent predictor for occurrence of menstrual disorders and chronic 
pelvic pain. Junctional zone irregularity was a predictor for heavy menstruation and chronic pelvic pain, increased uterine 
volume and asymmetry were significantly correlated with chronic pelvic pain, while subfertility might be predictable with 
fan shaped shadowing and myometrial cysts. All myometrial Doppler indices were significantly higher in adenomyotic 
cases compared to control group.  Increased myometrial VI and VFI were strongly correlated with the occurrence of heavy 
menstruation and inter-menstrual bleeding.
Conclusion: We found a relationship between certain ultrasound features of adenomyosis and some of associated 
symptoms. This relationship can help in understanding the pathophysiology of symptoms related to adenomyosis.
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INTRODUCTION                                                                  

Adenomyosis is defined as myometrial invasion by 
endometrial glands and stroma. It shows a wide variance 
in estimated prevalence from 5 up to 70% with an average 
of 20-30%[1, 2]. While, premenopausal women represent the 
usual population, it can affect young women and was even 
found in adolescents[3–6].

Like its prevalence, the clinical presentation is 
also heterogeneous. While, 20-30% of cases may stay 
asymptomatic[7], patients may complain of one or 
more complaint. Abnormal uterine bleeding (heavy 
menstrual bleeding and inter-menstrual bleeding) and/
or painful menstruation are the most frequent[8, 9]. 
Dyspareunia and chronic pelvic pain come as less frequent                                                                       
complaints[4, 10]. Also, with the rising trend of delayed 
marriage and late seeking for first pregnancy till late thirties 
or more, adenomyosis was implicated to have negative 

impact on fertility and the success of IVF cycles[11–13].

Until recently, adenomyosis was a retrospective 
histologic diagnosis on removed uteri. Now, imaging 
techniques including MRI and 2D transvaginal ultrasound 
gave the chance for diagnosing adenomyosis with high 
sensitivity and specificity[14, 15]. The advent of three-
dimensional ultrasound allowed quick and clear evaluation 
of junctional zone added to the value of Doppler study 
of blood flow distribution in differentiating adenomyosis 
from leiomyoma reducing the need for costly MRI[16]. In 
2015, the Morphological Uterus Sonographic Assessment 
(MUSA) group proposed a statement for uniform reporting 
sonographic features of the myometrial lesions including 
adenomyosis[17].

Some researchers tried to examine the relationship 
between adenomyosis and different symptoms including 
abnormal uterine bleeding, painful menstruation, chronic 
pelvic pain and subfertility. Most of these studies failed 
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to establish a strong correlation between adenomyosis 
and these symptoms[18–22]. This in part was due to the fact 
of coexistence of other pelvic pathologies (e.g. myomas, 
endometriosis) in up to 80% of adenomyosis cases, making 
distinguishing the adenomyosis cause effect relationship 
difficult[23].

The aim of this study was to investigate the relationship 
between specific 2D and 3D ultrasound and power Doppler 
features of adenomyosis and the commonly associated 
adenomyosis symptoms in absence of other pelvic 
pathologies. To the best of our knowledge, we are the first 
to examine the predictability of adenomyosis symptoms 
according to ultrasound features in absence of other known 
confounders.

PATIENTS AND METHODS                                                                 

This prospective observational study was carried out at 
the Obstetrics and Gynecology Ultrasound Unit, Zagazig 
University Hospitals during the period from September 2015 
to February 2017 after approval by the institutional review 
board of Zagazig University (ZU-IRB#3314-15-8-2015). 
Premenopausal women complaining of abnormal uterine 
bleeding, pain, subfertility and/or others who were referred 
from the gynecology outpatient clinics to our unit for 
sonographic evaluation of pelvic organs were considered 
for the study after an informed oral consent.

Patients were then divided into 2 groups: Women 
without any detected ultrasound pathology (control group) 
and women who had at least one of the features typical of 
adenomyosis observed by 2D-TVS including myometrial 
antero-posterior asymmetry, fan-shaped shadowing, 
myometrial cysts, hyperechogenic islands, subendometrial 
lines and buds, irregular or ill-defined junctional zone 
(adenomyosis group). Women on hormonal treatments 
or medications that affect menstrual bleeding or those 
discovered to have sonographic features of endometriosis, 
fibroids, or other pelvic pathologies were excluded from 
the study.

The single main complaint was recorded including 

abnormal bleeding (heavy menstruation or inter-menstrual 
bleeding), pain (painful menstruation, dyspareunia, chronic 
pelvic pain) or subfertility. The amount of menstrual 
blood loss was evaluated using the pictorial blood loss 
assessment chart[24]. Heavy menstruation was diagnosed in 
patients with a score of ≥100 points.  Local gynecologic 
examination was performed to exclude cervical or vaginal 
pathology. 

2D and 3D gray-scale and power Doppler ultrasound 
imaging were then carried out by one expert examiner 
with an experience of more than 10 years in gynecologic 
ultrasound, who was blinded to the patients’ symptoms and 
to the initial ultrasonographic finding, using a 5–9MHz 
endovaginal probe with three-dimensional facility 
(Voluson E6, GE Medical Systems, Zipf, Austria). In 
women with regular cycles, examination was performed 
in the secretory phase. Pelvic organs were first assessed 
to exclude any extracorporeal or endometrial pathology, 
and any myometrial pathology other than adenomyosis, 
then the myometrium was assessed according to the terms 
and definitions of the Morphological Uterus Sonographic 
Assessment (MUSA) group[17].

2D-TVS examination included: 
(1) uterine measurements: in a midsagittal plane of 

the uterus, longitudinal corporeal diameter (d1; from the 
fundal serosal surface to the internal os), longest antero-
posterior diameter (h; height), anterior (a) and posterior (p) 
myometrial wall thickness (from uterine serosa to outer 
endometrial border, including the junctional zone (JZ) not 
the endometrium, in each wall) and endometrial thickness 
(e) were measured. The probe was then rotated 90° and 
the longest transverse diameter (d2) was measured in the 
transverse plane (Fig. 1, 2).

The ratio between both myometrial walls thicknesses was 
calculated (thicker/thinner uterine wall ratio). Uterine 
walls were considered asymmetric when this ratio was 
˃1.5. The actual antero-posterior myometrial diameter (d3) 
was calculated by subtracting endometrial thickness from 
the longest antero-posterior diameter. Myometrial volume 
was then calculated [volume (cm³) = d1xd2xd3x0.523]. 

Fig. 1: Measurement of longitudinal (d1), transverse (d2) and antero-posterior (h) corporeal diameters. To the left: A midsagittal plane of the 
uterus, longitudinal corporeal diameter (d1; from the fundal serosal surface to the internal os) and the longest anteroposterior diameter (h), 
were measured. To the right: The probe was then rotated 90° and the longest transverse diameter (d2) was measured in the transverse plane.
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(2) Myometrial echogenicity was described as 
homogenous or heterogeneous. Reason for heterogeneity 
was recorded as one or more of the following: Fan-
shaped shadowing (Fig 3a), myometrial cysts (with 
their number, mean diameter of the largest cyst and 
location: in inner half or outer half of the myometrium) 
(Fig 3b), hyperechogenic islands (with determination 
of their extent: diffuse; ≥50% of whole myometrium 
or localized; <50% of whole myometrium, and their                                                                                                                  

Fig. 2: Measurement of anterior (a) and posterior (p) myometrial wall thickness (from uterine serosa to outer endometrial border, including 
the junctional zone (JZ) not the endometrium, in each wall) and endometrial thickness (e). 

penetration: <50% or ≥50% of myometrial wall thickness) 
(Fig 3c). (3) Presence or absence of hyperechogenic 
subendometrial lines or buds (Fig 3d). The so-called 
‘question-mark sign’ was not used as a diagnostic sign 
for adenomyosis, because it can also be seen in posterior 
compartment deep infiltrating endometriosis[25]. Moreover, 
we didn’t include it in the studied ultrasonographic features 
of adenomyosis as it occurs secondary to asymmetric 
myometrial thickening.

Fig. 3: Fan-shaped shadowing (hypoechogenic ray-like lines) (a), myometrial cyst (rounded anechoic lesion within the myometrium) (b), 
hyperechogenic islands (hyperechogenic areas within the myometrium) (c), hyperechogenic subendometrial lines (hyperechogenic lines 
projecting from the endometrium towards the myometrium and disrupting the JZ) (d). 
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Three-dimensional volume acquisition was then 
performed with volume box and sweep angle adjusted to 
include the whole serosal surface of the uterine corpus 
(Quality: high 1). Two volumes were acquired, one by 
VCI (Volume Contrast Imaging) mode (with 2mm slice 
thickness) and the other by glass body mode acquired with 
power Doppler applied on the whole myometrium. Doppler 
settings were fixed for all patients (frequency, mid; pulse 
repetition frequency, 0.6 kHz; gain, -6; wall motion filter, 
‘low 2’). VCI acquired volumes were manipulated in 
multiplanar view to obtain the coronal plane of uterine 
corpus, for full visualization and study of the junctional 
zone. In some cases, the endometrial stripe was not straight 
due to asymmetric thickening of uterine walls with bulging 
myometrium, leading to indentation of the endometrial 
line (question-mark sign). In those cases, we applied 

Omni View polyline mode to reconstruct the coronal plane                 
(Fig 4). JZ was described as being regular, irregular or 
ill-defined. In irregular JZ, the magnitude of irregularity 
was calculated by subtracting the minimum from the 
maximum thickness of JZ (JZdif=JZmax – JZmin) (Fig 5). 
Junctional zone irregularity was considered marked when 
JZdif was ≥4mm[26]. Virtual organ computer-aided analysis 
(VOCALTM) was used to calculate the vascularity index 
(VI), the flow index (FI) and the vascularization flow 
index (VFI) of the myometrium (using the histogram),by 
tracing the uterine corpus only, avoiding inclusion of the 
parametrial vessels and the uterine artery (Fig 6). The 
endometrium couldn’t be excluded from the tracing due to 
the irregularity of the junctional zone present in all cases 
included in the study, making accurate demarcation of the 
endometrium impossible.

Fig. 4: Coronal plane reconstruction by OmniView polyline 
mode. Applied when the endometrial stripe was not straight 
(due to asymmetric thickening of uterine walls with bulging 
myometrium, leading to indentation of the endometrial line; 
question-mark sign).

Fig. 5: The junctional zone (JZ) magnitude of irregularity, 
calculated by subtracting the minimum from the maximum 
thickness of JZ (JZmax – JZmin).

Fig. 6: Virtual organ computer-aided analysis (VOCALTM) with 
calculation of the vascularity index (VI), the flow index (FI) and 
the vascularization flow index (VFI) using histogram. 

For study cases who have undergone hysterectomy (32 
patients), the histopathological reports were reviewed as a 
confirmation or exclusion of adenomyosis. 

Statistical analysis was performed using the following 
software products: SPSS© version 21 [IBM© Corp., 
Armonk, NY]. Shapiro–Wilk test was used to examine 
the numerical data for normality of distribution. Skewed 
data were presented as median and interquartile range 
(IQR). Normally distributed data were presented as mean 
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± standard deviation (SD). Categorical data were presented 
as number and percentage (%). Independent t-test was 
done for comparison of demographic data, uterine wall 
asymmetry, and Doppler study data between the case and 
control groups. 

Sensitivity, specificity, negative (NPV) and positive 
(PPV) predictive values, positive and negative likelihood 
ratios (LR) and accuracy of each studied ultrasound feature 
suggesting adenomyosis for hysterectomized cases were 
calculated depending on the histopathologic results.

Multi-nominal logistic regression model was used to 
test every ultrasound feature as an independent predictor 
for each symptom in the adenomyosis cases. Goodness of 
fit of model was confirmed using Pearson and Deviance 
tests, Pseudo R square was 83.2% (Cox and Snell), 85.8% 
(Negelkerk). All the ultrasound features suggesting 
adenomyosis were adjusted, including myometrial volume, 
uterine wall asymmetry, junctional zone (JZ) irregularity, 
JZ difference, fan-shaped shadowing, presence and 
the site of myometrial cysts, hyperechogenic islands, 
subendometrial buds and Doppler indices of myometrial 
vasculature. P value <0.05 was considered statistically 
significant.

RESULTS                                                                      

During the study period, 1245 patients were reviewed in 
the gynecologic outpatient clinics and referred for ultrasound 
evaluation. Six hundred and two (48.4%) cases showed a 
variety of pelvic pathologies other than adenomyosis, these 
patients were not included in the study. One or more of 
the proposed ultrasound features of adenomyosis were 
detected in 370 patients (29.7%), of which 58.4 % (216 
out of 370) were excluded due to concomitant presence 
of other lesions (e.g. fibroids, endometrial polyps and 
endometriomas). The remaining 148 patients (11.9% of 
total population, 40% of adenomyotic cases) showed 
only ultrasonographic features of adenomyosis and were 
included in this study. The remaining 273 examined 
patients (21.9%) were sonographically free from any 
detectable pelvic pathology and were included in the study 
as a control group. (Figure 7)

Women in the adenomyosis group were                                                
older (44.3± 8.2) with tendency toward higher parity as 
compared to control group (P-value 0.001), BMI was 
comparable between both groups (Table 1).

Fig, 7: Flow diagram
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Table 1: Patient demographic data and frequency of their main symptoms.

P valueControl group 
(n=273)

Adenomyosis group 
(n= 148)Variable

0.00139.6± 7.344.3± 8.2Age (years, mean ± SD)

-19 (7%)8 (5.4%)    Less than 30 years

-74 (27.1%)30 (20.3%)    30- < 40 years

-180 (65.9%)110 (74.3%)    ≥ 40 years

0.23125.9± 2.826.7± 2.3BMI

0.0002 (0-3)3 (3-4)Parity 

-78 (28.6%)8 (5.4%)    Nullipara 

-102 (37.4%)22 (14.9%)    Para1,2

-93 (34 %)118 (79.7%)    Para ≥ 3

Main complaint 

0.00743(15.8%)40 (27.8%)    Heavy menstruation (n (%))

0.00127 (9.8%)33 (22.3%)    Inter-menstrual bleeding (n (%))

0.72248 (17.6%)24 (16.2%)    Chronic pelvic pain (n (%))

0.00445 (16.5%)10 (6.8%)    Painful menstruation (n (%))

0.00057 (20.9%)10 (6.8%)    Subfertility (n (%)) 

0.18319 (7%)6 (4.1%)    Dyspareunia (n (%))

0.25434 (12.4%)25 (16.9%)    Other reasons (n (%))

SD standard deviation, BMI body mass index
Data are presented as mean ± standard deviation, number (percentage) and median (interquartile range) as appropriate.

The main symptoms of frequency for the adenomyotic 
cases were heavy menstruation (27.8%), inter-menstrual 
bleeding (22.3%), chronic pelvic pain (16.2%), 
dysmenorrhea (6.8%), subfertility (6.8%) and dyspareunia 
(4.1%). A considerable percentage of cases (16.9%) 
with ultrasound features of adenomyosis, were either 
asymptomatic cases came for checkup or with unrelated 
complaints (e.g. loin pain, iliac pain, abnormal vaginal 
discharge…..etc.). However, symptoms were significantly 
more frequent in the adenomyosis group than the control 

group except for chronic pelvic pain, dyspareunia and 
other reasons (Table 1). Out of the 15 ultrasound features, 
junctional zone irregularity, heterogeneous myometrial 
echogenicity, hyperechogenic islands and subendometrial 
echogenic buds were fixed findings in almost all 
adenomyotic cases. The other features were detected in 
varying percentages (Figure 8). The myometrial volume, 
uterine wall asymmetry and 3D power Doppler indices 
were significantly higher in adenomyotic group compared 
to control group (Table 2).
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Fig. 8: Frequency of US features related to each symptom

Table 2: Frequency of ultrasound features of adenomyosis

P valueControl group 
(n=273)

Adenomyosis group 
(n= 148)Parameter

0.00176.3± 12.4103.8 ± 60.4Myometrial volume (mean ± SD)
-032 (21.6%)Uterine walls asymmetry [n (%)]

0.0011.05± 0.121.4 ± 0.6Thicker / thinner uterine wall ratio (mean ± SD)
--148 (100%)Junctional zone (JZ) Irregularity [n (%)]
--16 (10.8%)Less than 50%
--84 (56.8%)More than 50%
--48 (32.4%)Ill-defined JZ
--26 (17.6%)JZ dif. ≥ 4mm
--146 (98.6%)Heterogenous myometrial echogenicity [n (%)]
--102 (68.9%)Fan-shaped shadowing [n (%)]
--94 (63.5%)Myometrial cysts [n (%)]
--62 (41.9%)Inner half of uterine wall
--32 (21.6%)Both inner and outer 
--3(2-6)Number of myometrial cysts (median-IQR)
--2.5 ± 2.2Largest cyst mean diameter (mm)(mean ± SD) 
--146 (98.6%)Echogenic islands [n (%)]
--146 (98.6%)Sub-endometrial buds[n (%)]
--3D power Doppler indices of the myometrium (mean ± SD)

0.0004.7±1.2 9.6 ± 5.7VI (%)
0.00130.6 ± 1.436.4 ± 4.1FI (0-100)
0.0011.2 ±0.043.3 ± 2.1VFI (0-100)

--6 ( 5-7)No. of ultrasound features per patient

SD standard deviation, JZ dif. junctional zone difference, VI vascularization index, FI flow index, VFI vascularization flow index. Data are 
presented as mean ± standard deviation and number (percentage) as appropriate.
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After review of the histopathologic reports of cases 
who had hysterectomy (32 cases), the diagnosis of 
adenomyosis was confirmed in 26 cases (overall sensitivity 
81.3%). Most of ultrasonographic features showed high 
sensitivity (57.7- 92.3%), specificity (83.3 - 50%) and 
accuracy (62.5 - 87.5%) in predicting the presence of                                       
adenomyosis (Table 3).

Regression analysis showed significant correlation 
between number of positive ultrasound features of 
adenomyosis and presence of heavy menstruation,                      
inter-menstrual bleeding and chronic pelvic pain. 
Increased myometrial vascularization and vascularization 

flow Doppler indices were found as independent predictors 
of both heavy menstrual and inter-menstrual bleeding. 
Mean uterine volume was positively correlated to the 
occurrence of chronic pelvic pain, while it was negatively 
correlated to subfertility. Fan shaped shadowing was 
positively correlated to chronic pelvic pain and subfertility. 
Extensive junctional zone disruption and uterine walls 
asymmetry were found as significant independent 
predictors for chronic pelvic pain ; while myometrial cysts                                                                                                            
were also significant for subfertility. None                                                                    
of the 15 features showed a significant correlation to 
painful menstruation and dyspareunia (Table 4).

Table 3: Accuracy of individual ultrasonographic adenomyosis features in cases with post-hysterectomy histopathologic examination (n= 32)

Accuracy%LR-LR+NPVPPVSpec.%Sens.%Ultrasound feature
62.50.523.4631.293.883.357.7Uterine wall asymmetry
78.10.311.6942.988.050.084.6Heterogeneous echogenicity
75.00.204.3841.795.083.373.1JZ dif. ≥ 4mm
84.40.172.6657.192.066.788.5JZ Irregularity
75.00.352.3140.090.966.776.9Fan-shaped shadowing
81.20.244.7950.095.583.380.0Myometrial cysts
87.50.122.7766.792.366.792.3Echogenic islands
84.40.234.8655.695.783.381.2Subendometrial buds

Table 4: Multi-nominal logistic regression model showing different ultrasound features as significant independent predictors of common 
symptoms of patients with adenomyosis.

P95% CIORSEBCovariateSymptom

0.0051.788- 25.6756.7750.6801.913Number of positive findings

Heavy menstruation
0.0250.003- 0.6690.0411.4263.196JZ irregularity (more than 50%)

0.0362.501- 12.0362.9430.8392.561Myometrial VI

0.0271.039- 1.9061.4070.5370.347Myometrial VFI

0.0101.581- 27.6006.6060.7301.888Number of positive findings
Inter-menstrual bleeding 0.0260.286- 0.9240.5140.2990.666Myometrial VI

0.0471.022- 22.9544.8440.7941.578Myometrial VFI
0.0081.760- 43.2498.7240.8172.166Number of positive findings

Chronic pelvic pain
0.0120.897- 0.9870.9410.0240.061Mean uterine volume
0.0200.001- 0.5750.0281.5463.583JZ irregularity (more than 50%)
0.0190.002- 0.5660.0301.4923.494Fan shadowing
0.0430.001- 1.3690.0411.9013.196Uterine wall asymmetry

NonePainful menstruation
0.0010.934- 34.2940.7880.074-0.238Myometrial volume

Subfertility 0.0080.002- 0.5660.0303.1618.406Fan shadowing
0.0251.730- 0.4730.0032.6665.973Myometrial cysts

NoneDyspareunia

- 95% CI, 95% confidence interval; B, regression coefficient; OR, odds ratio; SE, standard error.
- Deviance goodness of fit test was insignificant for the model.
- Pseudo R square was 83.2% (Cox and Snell), 85.8% (Negelkerk).
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DISCUSSION                                                                     

In this study, we focused on searching for significant 
association between individual ultrasound features and 
specific complaints. While, a considerable sector of 
cases may be asymptomatic, the majority of cases with 
adenomyosis complain of a variety of symptoms. These 
symptoms may be produced or aggravated by the type, 
location and degree of spread of that pathology in the 
myometrium beside the common concomitant pathologies 
like endometriosis and myomas[18, 27].

Adenomyosis features were detected in 29.7% of all 
symptomatic cases seen during the period of the study, this 
prevalence raises the need for considering the possibility 
of adenomyosis during ultrasound evaluation, especially 
in premenopausal patients[8]. Going with the findings of 
previous studies[7, 28], heavy menstrual bleeding was the 
most frequent complaint, followed by inter-menstrual 
bleeding (27.8% and 22.3%, respectively). Chronic pelvic 
pain came after abnormal uterine bleeding (16.2%). 
Interestingly, painful menstruation was less frequent 
symptom in comparison to previous studies, where it was 
the most common complaint (6.8% vs 15-80%)[1,3,5,10,29]. 
The frequency of occurrence of these symptoms was 
much different for the control group where the subfertility, 
chronic pelvic pain and painful menstruation were the most 
frequent complaints (Table 1). For precise studying of the 
relationship between ultrasound features of adenomyosis 
and symptoms, all cases with concomitant pathology 
that may modulate the type and degree of symptoms 
were excluded. Only patients whose symptoms could be 
apparently attributed to adenomyosis alone were included, 
despite inability to confirm absence of other unknown 
causes for these symptoms.

Junctional zone (JZ) irregularity (with varying degrees), 
heterogeneous myometrial echogenicity, echogenic islands 
and subendometrial echogenic buds were fixed findings in 
almost all cases ; all of these features have shown high 
sensitivity after review of histopathology for hysterectomy 
cases (81-92%). This makes us acknowledge them as 
good screening ultrasound features for adenomyosis. 
Of notice, 25 patients (16.9%) had these features and 
were asymptomatic. Other findings including fan-shaped 
shadowing, myometrial cysts and uterine wall asymmetry 
were detected less frequently (Table 2). In our study, 
echogenic islands, subendometrial echogenic buds, JZ 
irregularity and myometrial cysts showed the highest 
accuracy (Table 3). Similar results were found by other 
authors[5, 26].

Among different theories, in an interesting explanation, 
Leyendecker et al. discussed the pathophysiology of 
adenomyosis based on defective tissue injury and repair 
mechanisms, starting by migration of basal endometrial 
glands through the iatrogenically or auto-traumatized 
junctional zone (archimetrium) followed by progressive 
growth and spread via hyperperistalsis[30]. These glands 

would be the precursors of micro- and macro-cysts and 
according to its distribution and interaction with the 
surrounding hyperplastic myometrium will produce almost 
all other ultrasound findings.

We examined all listed ultrasound features (Table 2) to 
find significant independent predictors for each symptom. 
Despite few ultrasound findings showed a correlation 
strong enough to be counted as an independent predictor 
for specific symptoms (according to the analysis of our 
cases), it was clear that the number of detected ultrasound 
features was the strongest independent predictor of such 
symptoms. This was applicable for heavy menstruation, 
inter-menstrual bleeding and chronic pelvic pain. It seems 
logic that the abundant ultrasound features mirror the 
extensive affection of the uterus leading to considerable 
congestion explaining the heavy menstruation and chronic 
pelvic pain. Also for both symptoms, partial/complete 
loss of JZ was an independent predictor. The marked 
destruction of junctional zone mirrors the diffuse spread 
of adenomyosis, smooth muscle hyperplasia and increased 
vascularity and congestion of the uterus. Also, the 
hyperperistalsis or convulsive dysperistalsis of the heavily 
invaded or completely lost JZ will increase the menstrual 
loss and provokes chronic pelvic pain[31].

Chronic pelvic pain was correlated with the highest 
number of ultrasound features. Beside the previously 
mentioned junctional zone irregularity, fan shaped 
shadowing, uterine wall volume and asymmetry were also 
significant predictors. All these features will be associated 
with congestion and dysperistalsis which would precipitate 
such chronic complaint[31].

For inter-menstrual bleeding, the increased number 
of findings which indicates the extent of uterine affection 
was a significant predictor. This type of bleeding could 
be attributed to the associated endometrial defects and 
cracking. In such cases, these defects were documented 
during hysteroscopic evaluation in some studies[32]. This 
cracked endometrium will be prone for bleeding away from 
the time of normal shedding and with the dysrhythmic JZ 
activity, recurrent cracking will lead to such bleeding.

None of the features were significant as predictor for 
painful menstruation and dyspareunia. Pain was attributed 
by some authors to increased prostaglandin production 
in adenomyotic nodules in comparison to normal 
myometrium[33]. Naftalin et al.[19] found that the severity 
of pain during menstruation increases in correlation with 
the number of ultrasound findings, this positive correlation 
was not significant in our work. Presence of many 
myometrial cysts with the retained blood inside may cause 
pain on pressure on the uterus during intercourse, causing 
dyspareunia. However, the small number of cases with both 
symptoms is a point of weakness for their results. 

Subfertility was negatively correlated with the uterine 
volume. Of course, the small uterus in such cases is a logic 
finding rather than a predictor, as with parity the uterus 
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becomes larger. Fan shaped shadowing and presence 
of myometrial cysts were the independent predictors for 
subfertility. Both mirror the scatter of the micro/macro-
cystic lesions and adenomyotic foci that may induce 
abnormal peristalsis and affects implantation[9, 34].

The value of 3D Doppler indices with adenomyosis is 
still questioned[17]. Doppler study included vascularization 
index, flow index and vascularization flow index. Till now, 
there are no standardized cutoff values for comparison of 
these indices. All Doppler indices were found significantly 
higher in adenomyotic cases compared to the control 
group. VI and VFI were found as significant predictors 
for heavy menstruation and inter-menstrual bleeding. This 
may reflect the role of myometrial congestion in both 
conditions. Similar values of these indices were found in 
other studies[35].

Really, both the ultrasound features and symptoms 
of adenomyosis are reflection of a continuum of this 
progressive and heterogeneous pathology. In our trial, to 
find a specific correlation between these ultrasound features 
of adenomyosis and the nature of associated symptoms and 
in the light of the previous findings, we found that patients 
with many ultrasound features were prone to be more 
symptomatic, especially for bleeding disorders and chronic 
pelvic pain. Patients with uterine asymmetry and large 
volume are predicted to have chronic pelvic pain. Lastly, 
patients with more myometrial cysts and fan shadowing 
may be more prone to fertility problems. 

In conclusion, the possibility of adenomyosis should 
be put in mind during the evaluation of gynecologic 
complains, especially in premenopausal women. Three-
dimensional ultrasound and Doppler evaluation gives a 
detailed description of different features of adenomyosis. 
We found a relationship between certain ultrasound features 
of adenomyosis and some of the associated symptoms. We 
believe that this relationship can help in understanding the 
pathophysiology of symptoms related to adenomyosis.

Further research may be required to establish cutoff 
values for normal and abnormal 3D Doppler indices. 
Validation of a classification system of severity of 
adenomyosis according to symptoms and ultrasound 
features needs further studies.
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