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Background: Adenomyosis is an important benign gynecological condition among females with
variable signs and symptoms. Prompt detection of suspicious cases is important for the effective
management of the disease. The objective of the current study was to determine the frequency of
adenomyosis on fransvaginal ultfrasound (TVS), its diagnostic accuracy, and the identification of
associated factors in women with symptoms of adenomyosis.

ABSTRACT

Methods: This cross-sectional study was carried out at the radiology department of Dow University
Hospital, Karachi, Pakistan from January 2022 to March 2023. All married females of reproductive
age group presented with symptoms of adenomyosis for more than 7 days were included.
Adenomyosis on TVS and histopathology were noted. Moreover, associated factors of adenomyosis
were also studied.

Results: Of 280 patients, adenomyosis on TVS was observed in 180 (64.3%) patients whereas on
histopathology in 176 (62.9%) patients. Diagnostic accuracy of adenomyosis on TVS showed that
sensitivity was 89.20%, specificity 77.88%, positive predicted value 87.22%, negative predicted value
81.00%, and accuracy was found to be 85.00%. A significantly higher proportion of adenomyosis was
observed among women who had infertility (p<0.001), symptoms of dysmenorrhea (p <0.001),
dyspareunia (p<0.002), urinary symptoms (p <0.001), and Gl symptoms (p<0.001).

Conclusion: TVS is a valuable imaging modality for identifying adenomyosis, especially in patients
with clinical symptoms. Furthermore, there is a significant association between adenomyosis and
various clinical symptoms, including infertility, dysmenorrhea, dyspareunia, urinary symptoms, and
gastrointestinal symptoms.
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INTRODUCTION

Adenomyosis is a common medical ailment of
gynecology that occurs when endometrial fissue
grows abnormally in the myometrium of the uterus.
Adenomyosis occurs when the normal boundary
between the endometrial basal layer and the
myometrium is disrupted 2. The cause of this disruption
is not fully understood but may be due to uterine
frauma, pregnancy, postpartum endometritis, or
cesarean delivery. The initial histopathological finding
of this pathology was referred to as osteosarcoma
adenoids uterinum?. However, most of the patients
with adenomyosis are asymptomatic. It is reported
that painful menstruation, heavy vaginal bleeding
during menstruation, and pelvic pain are the common
presenting symptoms®. Pelvic tenderness is elicited on
examination. Recent data suggest the prevalence of
adenomyosis is around 10%-31%¢’. According to
another study, adenomyosis is found in 20.9% of
patientst. In the Pakistani population, adenomyosis is
found in 68.3% of the patients’. A theory of altered
lymphatic pathway has been proposed for
adenomyosis development 1°,

Ultrasound, hysterosalpingography and magnetic
resonance imaging (MRI) are the common modali-
ties usually used for evaluation of adenomyosis.
Hysterosalpingography is a minimally invasive tech-
nique for diagnosis but carries the risk of radiation
exposure''. Transvaginal ulfrasound (TVS) is the
preferred initial imaging investigation. It is cheap,
non-invasive without ionizing radiation, and readily
available modality'?. MRI is the modality without
ionizing radiation and its excellent spatial resolution
and soft fissue contrast make it useful for adenomyo-
sis evaluation. However, it is an expensive modality
and not readily available.

The rationale of the study is that adenomyosis is an
important benign gynecological condition among
females. Menorrhagia as a result of adenomyosis
can cause significant blood loss which may lead to
anemia and significant  morbidity. Moreover,
dysmenorrhea and chronic pelvic pain are other
presenting symptoms that may impair the quality of
life in women'. Therefore, it is important to diagnose
it early so that prompt management can be initiat-
ed. This study evaluated the frequency, diagnostic
precision, and clinical relevance of adenomyosis
using TVS. Moreover, it also revealed the most
frequent radiological features of adenomyosis on
TVS and its association with the patient’s clinical
symptoms.

METHODS

This cross-sectional study was carried out at the
radiology department of Dow University Hospital,
Ojha campus Karachi, Pakistan from January 2022
tfo March 2023. Ethical approval was obtained from
the Institutional Review Board of Dow University of
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Health Sciences prior commencement of the study
(IRB #: IRB-2323/DUHS/Approval/2021/659). More-
over, signed informed consent was also obtained
from all study participants before the enrolment in
the study. All married females of reproductive age
group between 18-50 years presented with symp-
toms of adenomyosis for more than 7 days were
included. Patients already diagnosed with adeno-
myosis and presented with follow-up after freat-
ment, diagnosed cases of uterine fibroids, and
already diagnosed cases of pelvic inflammatory
disease were excluded.

Patients' records were evaluated for the diagnosis of
adenomyosis determined by hysterectomy and for
sonography performed within 2 months of surgery.
Sonograms were evaluated by radiologists without
knowledge of the extent of adenomyosis. Sonograph-
ic categories included visualization of the endometri-
um, presence of a diffuse uterine process, presence of
fibroids, and normal findings. Pathologic results includ-
ed mild, focal, and severe adenomyosis.

Epi Info sample size calculator was used and the
estimated sample size was 280. Clinically suspected
adenomyosis was defined as based on the
presence of menorrhagia (any episode of bleeding
during the menstrual cycle lasting for more than 7
days) or dysmenorrhea (any episode of painful men-
struation of any intensity during the menstrual cycle)
or pelvic pain (Visual analog Scale VAS score 4-10).

Adenomyosis on TVS was labeled as positive based
on the presence of any one of the following charac-
teristics: Globular uterus (rounded configuration of
uterus) asymmetrical anteroposterior myometrial
wall or indistinct endometrial myometrial interface
(poor differentiation of endometrial myometrial
interface) or myometrial cysts or hyperechoic linear
striations or heterogeneous appearance of myome-
trium. On histopathology, adenomyosis was defined
as the presence of endometrial glands and endo-
metrial stroma within the myometrium of the uterus.
This information along with baseline characteristics
such as age, parity, infertility, and previous in-vitro
ferfilization (IVF) were noted along with symptoms
such as dysmenorrhea, dyspareunia, urinary symp-
toms, or gastrointestinal (Gl) symptoms. Additionally,
sonographic characteristics such as rounded Glob-
ular configuration of the uterus, asymmetry of the
anteroposterior wall of the myometrium, poor defini-
tion of the endometrial-myometrial junction,
myometrial cysts, sub-endometrial linear echogenic
striations, heterogeneous myometrium, and asym-
metrical thickening was observed.

SPSS version 24 was used for statistical analysis. Mean
standard deviation (SD) was reported for quantita-
tive variables whereas frequency and percentages
were calculated for qualitative variables. Indepen-
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dent t-test and chi-square test were applied to see
the mean difference and association of adenomyo-
sis with baseline characteristics. The p-value of <0.05
was considered significant. Additionally, the diag-
nostic accuracy of TVS in diagnosing adenomyosis
was assessed by calculafing sensitivity, specificity,
positive predictive value (PPV), and negative
predictive value (NPV) using confingency fables
taking histopathology findings as the gold standard.

RESULTS

Of 280 patients, the mean age of the patients was
44.51 £13.16 years. There were 172 (61.4%) parous
women whereas previous cesarean section was
observed in 141 (50.4%) patients. In addition, inferfili-
ty was observed in 172 (61.4%) and previous IVF was
observed in 107 (38.2%) patients. Dysmenorrhea

was the most common symptom observed in 237
(84.6%) patients followed by dyspareunia in 192
(68.6%), urinary symptoms in 182 (65.0%), whereas Gl
symptoms were observed in 179 (63.9%) patients.

Ultrasonographic findings showed that a rounded
Globular configuration of the uterus was observed in
116 (41.4%) patients, asymmetry of the anteroposte-
rior wall of myometrium in 99 (35.4%), poor definition
of endometrial-myometrial junction in 115 (41.1%),
myometrial cysts in 127 (45.4%), sub endometrial
linear echogenic striations in 93 (33.2%), heteroge-
neous myometrium in 138 (49.3%), and asymmetrical
thickening in 90 (32.1%) patients. Adenomyosis on
TVS was observed in 180 (64.3%) patients whereas on
histopathology in 176 (62.9%) patients (Figure 1).

70%

60%

50%

40%

30%

20%

10%

\

0%

® Present

® Absent

Histopathology

Figure 1: Frequency of adenomyosis on TVS and histopathology (n=280).

The comparison of adenomyosis on TVS with base-
line characteristics is shown in detail in Table 2. A
significantly higher association of adenomyosis was
found among women who had infertility (p <0.001),
history of PID (p-value <0.001), endometriosis (p-val-
ve <0.001), had symptoms of dysmenorrhea (p
<0.001), dyspareunia (p 0.002), urinary symptoms (p
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<0.001), and Gl symptoms (p <0.001). Similarly, signifi-
cant associations of adenomyosis on histopathology
were observed with infertility (p-value <0.001), history
of PID (p-value <0.001), endometriosis (p-value
<0.001), dysmenorrhea (p-value <0.001), dyspareu-
nia (p-value <0.001), urinary symptoms (p-value
<0.001), and Gl symptoms (p-value <0.001) (Table 1).
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Table 1: Comparison of baseline characteristics with adenomyosis findings on TVS and histopathology (n=280)

) Adenomyosis on TVS p-value | Adenomyosis on Histopathology p-valve
Variables
Yes No Yes No
Age years (mean £SD) 44.49 £12.06 44,55 £15.01 0.973 44,55 £12.89 44,45 £13.66 0.952
Parous
Yes 105 (61.0) 67 (39.0) 0.153 105 (61.0) 67 (39.0) 0.429
No 75 (69.4) 33 (30.4) 71 (65.7) 37 (34.3)
Infertility
Yes 127 (73.8) 45 (26.2) <0.001 133 (77.3) 39 (22.7) <0.001
No 53 (49.1) 55 (50.9) ’ 43 (39.8) 65 (60.2)
Previous IVF
Y 1. 1 (29. . 2 (29.
es 76 (71.0) 31 (29.0) 0.064 75 (70.1) 32 (29.9) 0.049
No 104 (60.1) 69 (39.9) 101 (58.4) 72 (41.6)
History of PID
Yes 96 (75.6) 31 (24.4) 104 (81.9) 23 (18.1)
<0.001 <0.001
No 84 (54.9) 69 (45.1) 72 (47.1) 81 (52.9)
Endometriosis
Y, 1 77.1 40 (22.9 14 . 20.
es 35( ) 0 ( ) <0.00] 0 (80.0) 35 (20.0) <0.00]
No 45 (42.9) 60 (57.1) 36 (34.3) 69 (65.7)
Dysmenorrhea
Y, 1 4, 25. 1 . 4 (27.
es 77 (74.7) 60 (25.3) <0.00] 73 (73.0) 64 (27.0) <0.00]
No 3 (7.0) 40 (93.0) 3 (7.0) 40 (93.0)
Dyspareunia
Yes 135 (70.3) 57 (29.7) 0.002 138 (71.9) 54 (28.1) <0.00]
No 45 (51.1) 43 (48.9) 38 (43.2) 50 (56.8)
Urinary Symptoms
Y, 1 74.7 46 (25. 143 (78. 9 (21.4
es 36 ( ) 6 (25.3) <0.00] 3 (78.6) 39 ( ) <0.00]
No 44 (44.9) 54 (55.1) 33 (33.7) 65 (66.3)
Gl Symptoms
Yes 130 (72.6) 49 (27.4) 133 (74.3) 46 (25.7)
<0.001 <0.001
No 50 (49.5) 51 (50.5) 43 (42.6) 58 (57.4)

CS: Cesarean Section, IVF: In Vitro Fertilization, Gl: Gastrointestinal, TVS: Transvaginal Ultrasound.
Independent t-test applied, Chi-Square test applied, p-value <0.05 considered as significant.

Diagnostic accuracy of adenomyosis on TVS taking
histopathology as the gold standard showed that
sensitivity was found to be 89.20%, specificity 77.88%,

PPV 87.22%, NPV 81.00%, and overall diagnostic
accuracy was found to be 85.00% (Table 2).

Table 2: Diagnostic accuracy of adenomyosis on TVS with histopathology (n=280)

Adenomyosis on Histopathology

Adenomyosis on TVS Present Absent Total
Present 157 23 180
Absent 19 81 100
Total 176 104 280
Sensitivity 89.20 (83.66%-93.37%)
Specificity 77.88 (68.69%-85.43%)

87.22 (82.58%-90.76%)
81.00 (73.36%-86.84%)
85.00 (80.27%-88.97%)

Positive Predicted Value

Negative Predicted Value

Overall Diagnostic Accuracy

TVS: Transvaginal Ultrasound
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DISCUSSION

Sonography has emerged as a primary preferred
and valuable tool in the diagnostic workup of
adenomyosis due to its non-invasive nature and
widespread availability. The findings of the study
revealed that the sensitivity of TVS in detecting
adenomyosis was found to be 89.20%, specificity
77.88%, PPV 87.22%, NPV 81.00%, and overall diag-
nostic accuracy 85.00%. These values suggest that
sonography can be a reliable tool for evaluating
adenomyosis, with a relatively high sensitivity for
ruling out the condition and a respectable specifici-
ty for confirming its presence. This finding is consis-
tent with previous studies that have also reported
somewhat similar diagnostic accuracy parame-
ters'#16, A recent internatfional study by Maudot et al
has reported moderate sensitivity as compared to
the current study findings. According to their study
findings, sensitivity was found to be 52%, specificity
85%, PPV 77%, and NPV 86%'’. The author empha-
sized that within the field of gynecology, TVS stands
out as the most frequently employed non-invasive
diagnostic procedure. Furthermore, it is the inifial
and preferred diagnostic method for adenomyosis
due to its widespread acceptance and cost-effec-
tiveness, despite its moderate diagnostic accuracy.
In a systematic review and meta-analysis carried out
by Liu et al, it was noted that the diagnostic perfor-
mance of TVS was found to be high and comparo-
ble to the performance of MRI'8,

Our study yielded valuable insights into the frequen-
cy of adenomyosis detection using sonography. The
overall frequency of adenomyosis in the studied
population was found to be 64.3%. This finding is
somewhat consistent  with  previous research
suggesting that adenomyosis is a prevalent condi-
tion among women of reproductive age, although
the reported prevalence can vary significantly
across different populations'”?.

Furthermore, our study explored the relationship
between patient clinical demographics and
adenomyosis detection. We observed that patients
presented with infertility, endometriosis, pelvic
inflammmatory disease dysmenorrhea, dyspareunia,
and urinary and Gl symptoms were found to have a
significantly higher likelihood of adenomyosis. This
observation aligns with existing literature suggesting
that adenomyosis may be more common in specific
subgroups of the population, providing important
clinical context for identifying at-risk individuals?-22,

Among features of TVS, sub-endometrial linear
striations were found to be the most specific feature
for adenomyosis in a previous study's. Moreover, the
enlarged globular uterus had high accuracy for
adenomyosis diagnosis. There may be focal or
diffuse thickening of the uterine myometrium with
indistinct endometrial myometrial and heteroge-
neous appearing uterine myometrium. This appear-
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ance has been described as Venetian blind shad-
owing®. In the current study, heterogeneous
myometrium, and myometrial cysts were found to
be the most frequent features along with a poor
definition of the junctional zone between endome-
frium and myomefrium with associated globular
uterine enlargement. First and foremost, our findings
emphasize the importance of considering adeno-
myosis as a potential diagnosis in women presenting
with symptoms such as dysmenorrhea and pelvic
pain, especially in those who fall within the identified
at-risk demographic groups. Healthcare providers
should be aware of the utility of sonography as a
non-invasive and accessible diagnostic tool for
adenomyosis.

Furthermore, the diagnostic accuracy parameters
we reported highlight the value of sonography in
the initial assessment of adenomyosis. This imaging
modality can aid in triaging patients for further
evaluation and treatment planning. It has been
reported in the literature that the widespread avail-
ability of ultfrasound and the rising expenses associ-
ated with MRI have resulted in TVS being favored as
the primary imaging modality for initial assessments,
with MRI being reserved for non-invasive diagnosis
where the diagnosis is uncertain or ambiguous'’-2425,
However, it is essential to recognize that sonogro-
phy, while valuable, may not be the definitive diag-
nostic tool in all cases. In instances where clinical
suspicion remains high despite negative sonograph-
ic findings, additional imaging modalities or invasive
procedures may be warranted.

One key limitation is the relatively small sample size
inherent to a single-center study. Larger, multi-cen-
ter studies with more diverse patient populations are
needed to provide more robust estimates of sonog-
raphy's diagnostic accuracy in detecting adenomy-
osis. Second, the diagnostic criteria used in sonograo-
phy for adenomyosis may nof be standardized
across all institutions and radiologists. Variations in
the interpretation of sonographic findings, such as
uterine wall thickness and myometrial cysts, could
impact diagnostic accuracy.

CONCLUSION

TVS in the evaluation of adenomyosis is an important
reliable diagnostic tool. The most reliable sono-
graphic finding is the presence of sub-endometrial
linear striation with other features that support the
diagnosis of adenomyosis including heterogenous
myometrium, myometrial cysts, and globular config-
uration of the uterus. A considerably higher number
of patients with clinical features of infertility, endo-
metriosis, pelvic inflammatory disease, dysmenor-
rhea, dyspareunia, and urinary and Gl symptoms
were found to have a higher prevalence of adeno-
myosis on TVS and detected positive on histopathol-

ogy.
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