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ABSTRACT

Objective: To evaluate the accuracy of transvaginal ultrasound in the diagnosis of adenomyosis using MRI as the gold standard,
and to characterise the most commonly seen and accurate ultrasonographic features and their combination.

Study Design: Cross-sectional, descriptive study.

Place and Duration of the Study: Department of Radiology, The Aga Khan University Hospital, Karachi, from January 2018 to July
2021.

Methodology: Transvaginal ultrasound examination was performed on patients (n = 208) who presented with symptoms related
to menstrual cycles and pelvic abnormalities. Additionally, patients who sought infertility evaluation were also included in the study.
The findings from the ultrasound examinations were assessed and tabulated alongside the results of the MRI scans. All examina-
tions were conducted by senior radiologists / sonographers. The sensitivity, specificity, positive and negative predictive values (PPV
and NPV, respectively) of ultrasound features were calculated individually and in combination, taking MRI as the gold standard. To
enhance the accuracy of ultrasound findings, various variables were combined, and their sensitivities and specificities were calcu-
lated.

Results: Overall, transvaginal ultrasound had a high specificity of 96.15% (95% CI: 85.67 - 99.33), a relatively low sensitivity of
74.36% (95% Cl: 66.63 - 80.85), PPV of 98.31 (95% Cl: 93.40 - 99.70) and NPV of 55.56 (95% Cl: 44.73 - 65.90). The most sensitive
dual variable used was a bulky uterus combined with altered myometrial echotexture, with a sensitivity of 72.97% (95% Cl: 64.95 -
79.78) and specificity of 95.83% (95% Cl: 84.57-99.27). The best combined triple variable was a bulky uterus with altered echotex-
ture and streaky myometrium, with a sensitivity of 71.85% (95% Cl: 63.35 - 79.10) and a specificity of 95.46% (95% Cl: 83.30 -
99.21).

Conclusion: Transvaginal ultrasound features can identify adenomyosis characteristics in most of the patients. This could reduce
the number of pelvic MRIs performed for the detection of adenomyosis.
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INTRODUCTION

Adenomyosis is a common nonmalignant condition in females
of the reproductive group that usually occurs between adoles-
cence and menopause. Patients usually present with pelvic
pain, menorrhagia, dysmenorrhea, and dyspareunia.*” It is a
disease ofthe myometrium in which endometriuminvadesthe
myometrium, giving it a bulky and heterogeneous appear-
ance. It is usually generalised, affecting a large portion of
myometrium, or it can be focal, which usually affects the
posterior uterine wall.
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MRI is the gold standard in the diagnosis of adenomyosis;
however, due to its high cost and limited availability, its use is
limited.®> Trans-abdominal pelvic ultrasound as a modality is
less sensitive in the detection of adenomyosis.* Patients with
normal transvaginal ultrasound and symptoms suggestive of
adenomyosisrequire furtherevaluation withan MRl of pelvis, as
adenomyosis can be mild or focal and hence undetectable on
ultrasound. An enlarged uterus on examination with pelvic
symptoms raises the clinical suspicion of adenomyosis. The
exactdiagnosis of adenomyosis is made after hysterectomy on
histopathological grounds.>’

Transvaginal ultrasound is currently considered the primary
investigation of choice. It has shown comparable sensitivity to
MRI with easy accessibility and cost-effectiveness.® The most
common ultrasonographic features are an enlarged uterus,
myometrial heterogeneity, echogenic nodules or striations,
myometrial cysts, cystic striations, a thickened and indistinct
junctionalzone, andincreased vascularity.**°
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With adenomyosis, the uterus is usually enlarged, giving it a
globular appearance. Despite a marked enlargement of the
uterus, the overall contour is usually preserved."™ There is
diffusely heterogeneous or coarse echotexture of the uterine
myometrium with multiple echogenic nodules and linear stria-
tions; additionally, multiple tiny cysts may be seen. The junc-
tional zone cannot be separately delineated and has an indist-
inctand shaggy appearance.””** Vascularity may appearto be
increased in colour and power doppler because of uterine
hypertrophy and hyperplasia.'**®

MRI is an important tool in understanding the exact extent of
disease, which helps to individualise treatment options. The
most sensitive MRI feature is thickening of the junctional zone
by more than 12 mm and the presence of T1 hyperintense foci
within the myometrium that are suggestive of haemorrhage
within the ectopic endometrial tissue. The most sensitive
sequence is the T2WI sagittal image (Figure 1). Post-contrast
images usually do not add much to the diagnosis of adeno-
myosis,**7*®

The purpose of this study was to determine the most common
ultrasonographic findings used in the diagnosis of adeno-
myosis and to compare their sensitivity and specificity using
MRIasthegoldstandard.

Globular uterine enlargement with an obscure
endometrial / myometrial border and altered
echotexture.

Sagital T2-weighted image: Enlarged uterus
focal asymmetric thickning of the junctional
zone forming an ill-defined lesion of low signal
intensity with tiny internal hyperintense foci.

l

Sagital T2-weighted images: lll-defined low
signal intensity lesion in the posterior myo-
metrium with internal high signal intensity

Bulky retroverted uterus with heterogeneous
hypoechoic myometrium showing few internal
anechoic myometrial cyst and broadening of

the junctional zone. foci in keeping with focal adenomyosis.

Figure 1: Transvaginal ultrasonography features and corresponding
magnetic resonance imaging (MRI) findings for the diagnosis of adeno-
myosis.

METHODOLOGY

This was a cross-sectional study including 208 patients in the
final analysis, recruited consecutively. The sample size was
calculated using the formula for estimating sample size for
studies determining diagnostic accuracy. Transvaginal ultra-
sound diagnostic accuracy in adenomyosis: assuming MRI as
the reference standard, the following factors were considered:
the desired level of precision (3.9%), the anticipated preva-
lence of adenomyosis (8.80%),> the desired confidence level
(95%), corresponding to a significance level (a) of 0.05, and the
expected sensitivity and specificity of the transvaginal ultra-
sound, which were assumed to be 75% and 96%, respectively
and the calculated sample size was 208 patients. Patients aged
=18 years, who presented with symptoms related to menstrual
cycles, and pelvic abnormalities were included. Additionally,
patients who sought infertility evaluation were also included in
the study. Casesin which MRIwas notevaluable due tothe tech-
nical limitations or having an equivocal diagnosis of adeno-
myosis on pelvic MRl were excluded from the study. Moreover,
cases where adenomyosis was detected incidentally during the
imaging work-up of an unrelated pelvic pathology were also
excluded.

The Picture Archiving and Communication System (PACS) was
searched for all consecutive pelvic MRI performed at The Aga
Khan University Hospital, between January 2018 and July 2021
for the evaluation of menorrhagia, dysmenorrhea, pelvic
pathology, and infertility evaluation. All patients had a corre-
sponding antecedent pelvicultrasound performed withinthe 12
months priortothe pelvic MRI.

The findings from transvaginal ultrasound examination were
assessed and tabulated alongside the results of the MRI scans.
All examinations were conducted by senior radiologists/sonog-
raphers at the radiology department. The presence or absence
of sixsonographic parameters namely bulky uterus, pseudo-wi-
dening of the junctional zone, ultrasound echotexture, myome-
trial cyst, echogenic nodule /streaky myometrium, and relative
absence of mass effect were assessed. All responses were
recorded as ‘yes’ or ‘no’. Results were documented on a struc-
turedformat.

The imaging protocol for the MRI pelvis included axial T1-
weighted sequences with fat saturation, axial, sagittal and
coronal T2-weighted sequences, and T1WI post-contrast
images. The slice thickness was 4 to 6 mm. Sequences were
performedon1.5-3Tclinical MRIsystems.

The imaging protocol for the transvaginal ultrasound examina-
tion was performed using endovaginal curved array (5-12 MHz)
transducers. This involved acquiring grayscale and colour
Doppler sonograms of the uterus, ovaries, and adnexae, and
these were recorded as still images and cine clips. The images
were retrospectively reviewed on PACS. This study was
conducted after receiving exemption from the institutional
ethical review committee. The requirement of informed
consent was, therefore, waived.
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Table I: Ultrasound findings and single characteristics.

Findings

Sensitivity (95% CI)

Overall ultrasound findings

Bulky uterus

Ultrasound echotexture

Myometrial cyst

Pseudo-widening of junctional zone (PW)Z)
Echogenic nodule / Streaky myometrium

Relative absence of mass effect

Table II: Dual ultrasound characteristics.

Dual characteristics

Sensitivity (95% CI)

Bulky uterus + US echotexture

Bulky uterus + Myometrial cyst

Bulky uterus + PW|Z

Bulky uterus + Streaky

Bulky uterus + Relative absence of mass effect
US echotexture+ Myometrial cyst

US echotexture + PWJZ

US echotexture + Streaky

US echotexture + Relative absence of mass effect
Myometrial cyst + PW)Z

Myometrial cyst + Streaky

Myometrial cyst + Relative absence of mass effect
PWJZ + Streaky

PWJZ + Relative absence of mass effect

Streaky+ Relative absence of mass effect

72.97(64.95-79.78)

57.29(46.79-67.20)

70.15(61.54-77.58)

72.46(64.10-80.00)

73.47(65.44-80.25)

57.14(46.75-66.97)

70.46(61.79-77.91)

72.14(63.83-79.22)

73.15(65.17-79.92)

50.00(40.54-59.45)

53.70(43.38-63.26)

57.43(47.20-67.09)

68.75(59.87-76.49)

70.37(61.80-77.76)

72.03(63.80-79.05)

Specificity (95% CI) PPV (95% CI) NPV (95% Cl) p-value
74.36(66.63-80.85) 96.15(85.67-99.33) 98.31(93.40-99.70)  55.56(44.73-65.90)  <0.001
71.80(62.60-78.56) 88.46(75.87-95.22) 94.92(88.80-97.92)  51.11(40.42-61.71)  <0.001
71.80(63.94-78.56) 96.15(85.67-99.33) 98.25(93.18-99.70)  53.19(42.66-63.46)  <0.001
37.18(29.69-45.31) 100.0(91.43-100.0) 100.0(92.26-100.0)  34.67(27.21-42.92)  <0.001
62.82(54.69-70.31) 84.62(71.37-92.66) 92.45(85.22-96.45)  43.14(33.49-53.31)  <0.001
67.95(59.94-75.10) 88.46(75.87-95.22) 94.64(88.22-97.21)  47.92(37.70-58.30)  <0.001
72.44(64.61-79.13) 98.08(88.42-99.90) 99.12(94.50-99.95)  54.26(43.70-64.46)  <0.001

Specificity (95% Cl) PPV (95% Cl) NPV (95% CI) p-value
95.83(84.57-99.27) 98.18(92.94-99.68) 53.49(42.46-64.20) <0.001
100.0(90.40-100.0) 100.0(91.86-100.0) 52.87(41.93-63.64) <0.001
93.18(80.29-98.22) 96.90(90.58-99.20) 50.62(39.36-61.82) <0.001
95.46(83.30-99.81) 98.00(92.41-99.66) 52.50(41.10-63.46) <0.001
97.87(87.28-99.89) 99.09(94.26-99.95) 54.12(43.00-64.86) <0.001
100.0(91.11-100.0) 100.0(92.00-100.0) 54.35(43.67-64.66) <0.001
95.65(83.96-99.24) 97.90(91.87-99.64) 53.01(41.80-63.94) <0.001
95.83(84.57-99.28) 98.10(92.48-99.66) 54.12(43.00-64.86) <0.001
98.04(88.21-99.90) 99.09(94.31-99.95) 55.56(44.73-65.91) <0.001
100.0(90.00-100.0) 100.0(92.13-100.0) 43.56(33.84-53.78) <0.001
100.0(90.40-100.0) 100.0(92.26-100.0) 47.92(37.70-58.30) <0.001
98.08(88.42-99.90) 98.31(89.70-99.91) 54.26(73.70-64.46) <0.001
95.24(82.58-99.17) 97.78(91.44-99.61) 50.00(38.30-61.30) <0.001
97.78(86.77-99.88) 98.96(93.51-99.95) 52.38(41.26-63.28) <0.001
97.87(87.28-99.89) 99.04(93.99-99.95) 53.49(42.46-64.20) <0.001

The Statistical Package for Social Science (SPSS) version 21®
was used for the data analysis. Data normality was assessed
using the Kolmogorov-Simirnov test. Nominal variables were
computed as numbers and percentages. The mean [(standard
deviation (SD)] or median [(interquartile range (IQR)] were
used for variables with continuous nature. The association
between age and clinical and ultrasonographic characteristics
of adenomyosis was ascertained using the Chi-square test or
Fisher's exact test, where appropriate. The sensitivity,
specificity, positive predictive, and negative predictive values
of ultrasonographic characteristics were assessed one by one
and in the form of various possible sets (dual or triplet match)
for the finding of adenomyosis where appropriate. Mann-
Whitney statistics were used for the calculation of the median
difference. The significance level was set at <0.05.

RESULTS

The mean (SD) age of the study sample was 40.68 +11.46
years. The most common indication documented was
menorrhagia in 18.75% (n = 39) of the patients followed by
pelvic pathology and infertility in 16.35% (n = 34) and
15.38% (n = 32) of the patients, respectively. Moreover,
dysmenorrhoea was documented in 8.65% (n = 18) of the
patients, whereas the clinical indication was not known in
40.87% of the patients. Of the total 208 patients, 75% (n =
156) of the patients had adenomyosis on MRI as the standard
of reference, and 25% (n = 52) of the patients had no sign of
adenomyosis. Positive ultrasound findings for adenomyosis
were found in 56.73% (n = 118) of the patients. The
remaining 90 patients showed no finding for adenomyosis.
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Table llI: Triple ultrasound characteristics.

Triple characteristics

Sensitivity (95% CI)

Bulky + US echotexture + Myometrial cyst

Bulky + US echotexture + PW)Z

Bulky + US echotexture + Streaky

Bulky + US echotexture + Relative absence of mass effect
Bulky + Myometrial cyst + PWJZ

Bulky + Myometrial cyst + Streaky

Bulky + Myometrial cyst + Relative absence of mass effect
Bulky + PWJZ + Streaky

Bulky + PWJZ + Relative absence of mass effect

Bulky + streaky + Relative absence of mass effect

US echotexture + Myometrial cyst + PWJZ

US echotexture + Myometrial cyst + Streaky

US echotexture + Myometrial cyst + Relative absence of mass effect
US echotexture + PWJZ + Streaky

US echotexture + PWJZ + Relative absence of mass effect
US echotexture + Streaky + Relative absence of mass effect
Myometrial cyst + PWJZ + Streaky

Myometrial cyst + PW)Z + Relative absence of mass effect
Myometrial cyst + Streaky + Relative absence of mass effect

PWJZ + Streaky + Relative absence of mass effect

58.06(47.38-68.08)

69.77(60.96-77.38)

71.85(63.35-79.10)

72.92(64.77-79.82)

57.44(46.83-67.45)

59.14(48.45-69.10)

58.51(47.88-68.44)

68.85(59.74-76.76)

70.00(61.24-77.56)

70.06(63.61-79.24)

58.51(47.88-68.44)

58.95(48.37-68.79)

58.33(47.82-68.17)

68.85(59.74-76.76)

70.00(61.24-77.56)

72.46(64.10-79.56)

58.76(48.30-68.52)

58.76(48.30-68.52)

59.18(48.77-68.86)

68.80 (59.81-76.62)

Specificity (95% CI) PPV (95% CI) NPV (95% ClI) p-value
100.0(90.40-100.0) 100.0(91.73-100.0)  54.12(43.00-64.86)  <0.001
95.35(82.94-99.19) 97.83(91.62-99.62)  51.25(40.00-62.49)  <0.001
95.46(83.30-99.21) 97.98(92.19-99.65)  52.50(41.10-63.66)  <0.001
97.87(87.28-99.89) 99.06(94.01-99.95)  54.12(43.05-64.86)  <0.001
100.0(89.33-100.0) 100.0(91.73-100.0)  50.62(39.36-61.82)  <0.001
100.0(90.00-100.0) 100.0(91.87-100.0)  52.50(41.10-63.66)  <0.001
100.0(90.40-100.0) 100.0(91.87-100.0)  54.12(43.00-64.86)  <0.001
94.87(81.37-99.11) 97.67(91.10-99.60)  49.33(37.70-61.03)  <0.001
97.62(85.91-99.88) 98.91(93.24-99.94)  51.25(40.90-62.49)  <0.001
97.67(86.20-99.88) 98.99(93.70-99.95)  52.50(41.09-63.66)  <0.001
100.0(90.00-100.0) 100.0(91.87-100.0)  53.01(41.80-63.94) <0.001
100.0(90.40-100.0) 100.0(92.03-100.0)  54.12(43.05-64.86)  <0.001
100.0(91.11-100.0) 100.0(92.00-100.0)  55.56(44.73-65.90)  <0.001
95.24(82.58-99.17) 97.67(91.10-99.60)  51.28(39.77-62.66)  <0.001
97.78(86.77-99.88) 98.91(93.24-99.94)  53.01(41.80-63.94)  <0.001
97.87(87.28-99.89 99.09(93.82-99.95)  54.76(43.56-65.52)  <0.001
100.0(89.00-100.0) 100.0(92.13-100.0)  50.00(38.70-61.30)  <0.001
100.0(89.99-100.0) 100.0(92.13-100.0)  52.38(41.26-63.28)  <0.001
100.0(90.40-100.0) 100.0(92.26-100.0)  53.49(42.46-64.20)  <0.001
97.56(85.60-99.87) 98.85(92.87-99.94)  50.63(39.23-61.97)  <0.001

A comparative analysis was conducted between patients
with and without adenomyosis, as determined by MRI
findings, with respect to age and clinical indications. Patients
with adenomyosis had a median age greater than those
without adenomyosis (35.5 vs. 41.0, p = 0.019). Similarly,
those with adenomyosis had higher proportions of
menorrhagia and infertility, and the association was
statistically significant (p<0.001).

Transvaginal ultrasound as a modality was found to be
highly specific when compared to MRI, with specificity of
96.15% (95% Cl: 85.67 - 99.33) but relatively low sensitivity
of 74.36% (95% CI: 66.63-80.85) with a PPV of 98.31% (95%
Cl: 93.40 - 99.70) and a NPV of 55.56% (95% Cl: 44.73 -
65.90).

Six sonographic parameters were assessed in each patient
(Table I). All the variables were more commonly found in
patients with adenomyosis than those without adenomyosis
(p<0.001). The most common characteristics that were
present included a bulky uterus with a sensitivity of 71.80%
(95% Cl: 62.60 - 78.56) and specificity of 88.46% (95% Cl:
75.87 - 95.22), altered echotexture with a sensitivity 71.80%

(95% Cl: 63.94 - 78.56) and a specificity of 96.15% (95% Cl:
85.67 - 99.33), and the pseudo-widening of the junctional
zone and streaky myometrium had a sensitivity more than
62% and a specificity >84%. The different variables were
combined to see their combined sensitivity and specificity.
Around 15 dual (Table Il) and 20 triple (Table Ill) variables
were acquired, and individual and combined sensitivity were
checked. The preponderance of dual and triple matching
was more commonly observed in patients with adenomyosis
than in those without adenomyosis (p<0.001).

On ultrasound, two characteristics that showed high
sensitivity and specificity were a bulky uterus with altered
echotexture and a bulky uterus with a streaky echotexture.
The details are depicted in Table Il. The best triple
characteristics that showed high sensitivity and specificity
were a bulky uterus with altered echotexture and streaky
myometrium, a bulky uterus with altered echotexture and
pseudo-widening of the junctional zone, and ultrasound
echotexture with pseudo-widening of the junctional zone and
streaky myometrium (Figure 1). The high specificity of
transvaginal ultrasound made it a reliable investigation for
the detection of adenomyosis.
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DISCUSSION

Adenomyosis is a benign gynaecological condition defined by
the infiltration of basal endometrium into the myometrium.
The patient usually presents with menorrhagia, dysme-
norrhea, and pelvic pain. The clinical diagnosis usually
remains difficult because of its clinical resemblance to other
gynaecological conditions, such as uterine fibroids,
endometriosis, and endometrial polyps; therefore, radiology
plays an important role in the detection.” MRI is the modality
of choice, however recent meta-analysis showed comparable
sensitivity and specificity of transvaginal ultrasound in the
diagnosis of adenomyosis.***' The 2D transvaginal ultrasound
had comparable accuracy to the MRI in the diagnosis of
adenomyosis with a pooled sensitivity of 72% and a pooled
specificity of 81% as compared to the MRI which had a
sensitivity of 77% and specificity of 89%.® Considering the
emerging role of transvaginal ultrasound, radiologists must
know the exact ultrasonographic features that can help in
making a diagnosis of adenomyosis.? These included a bulky
uterus, myometrial heterogeneity, myometrial cysts, streaky
myometrium, pseudo-widening of the junctional zone, and a
relative absence of mass effect.*”* Individual as well as
combined sensitivity and specificity of each variable were
calculated to further specify the most common variables that
lead to the diagnosis of adenomyosis.

Among the six variables, a bulky uterus and heterogeneous
myometrium had a sensitivity >70% and specificity >90%.
Pseudo-widening of the junctional zone and echogenic
nodules had a sensitivity >60% and specificity >80%.

To further improve the accuracy of transvaginal ultrasound,
different variables were combined and the combined
accuracy was calculated. The most sensitive dual variables
were a bulky uterus with altered echotexture, a bulky uterus
with pseudo-widening of the junctional zone, and a bulky
uterus with streaky myometrium. All these dual variables had
a sensitivity >70% and a specificity >90%. The presence of
any of the combinations of triple variables had a specificity of
>95%. The greatest sensitivity of 72.92% amongst triple
variables was found in a combination of a bulky uterus with
altered echotexture and a relative absence of mass effect.

In this study, transvaginal ultrasound showed a relatively low
sensitivity, 74.36% (95% Cl: 66.63-80.85) but high specificity,
96.15% (95% CIl: 85.67-99.33) in the detection of
adenomyosis. The PPV was 98.31% (95% Cl: 93.40-99.70) and
the NPV was 55.56% (95% CIl: 44.73-65.90). This was
compared with the studies done by other investigators to see
the sensitivities and specificities of transvaginal ultrasound in
the diagnosis of adenomyosis. One study found a specificity
of 91.8% and a sensitivity of 36.8% of transvaginal ultrasound
as compared to MRI in the detection of adenomyosis.®
Another study showed a sensitivity of 72%, a specificity of
81%, a positive likelihood ratio of 3.7 (95% CI: 2.1-6.4) and

negative likelihood ratio of 0.3 (95% Cl: 0.1-0.5).® The
variability in sensitivity and specificity between the studies
was due to the patients’ selection criteria, as this study
included normal subjects in which myometrial cysts were not
seen, so it had reached a specificity of almost 100%, however,
sensitivity was 37.18 % (95% CI: 29.69-70.31). Another
misleading variable in this study was the absence of a mass
effect with a specificity of 98.08% (95% ClI: 88.42-99.90) which
was also not observed in the normal subjects.

This study had limitations, such as the fact that ultrasound
examinations were operator-dependent and the accuracy of
detection of ultrasound findings varied with sonographer’s
experience. Another limitation was the presence of
concomitant intramural fibroids, which limited the detection
of adenomyosis.

CONCLUSION

Transvaginal ultrasound is sensitive and specific initial
method of choice to evaluate adenomyosis, that can help in
making the diagnosis and individualising the treatment
plan. MRI examination can be restricted to those patients in
whom clinical suspicion is strong and ultrasound shows
inconclusive or equivocal findings.

ETHICAL APPROVAL:

The study was conducted after receiving exemption from
the Institutional Ethical Committee of The Agha Khan
University Hospital.

PATIENTS’ CONSENT:
Informed consent was waived due to the retrospective
design of the study.

COMPETING INTEREST:
The authors declared no competing interest.

AUTHORS’ CONTRIBUTION:

AS: Conception of the work, acquisition, analysis, interpre-
tation of data, literature search, drafting of the initial version.
IM: Conception, data analysis, review and editing.

AM: Language editing, design of the work, data analysis.
SAS: Organisation, review, and proofreading of the manuscript.
All authors approved the final version of the manuscript to
be published.

REFERENCES

1. Abbott JA. Adenomyosis and abnormal uterine bleeding
(AUB-A)-pathogenesis, diagnosis, and management. Best
Pract Res Clin Obstet Gynaecol 2017; 40:68-81. doi:10.
1016/j.bpobgyn.2016.09.006.

2. Upson K, Missmer SA. Epidemiology of Adenomyosis. Semin
Reprod Med 2020; 38(02/03):89-107. doi:10.1055/s-0040-
1718920.

1122

Journal of the College of Physicians and Surgeons Pakistan 2023, Vol. 33(10):1118-1123



Afshan Shaikh, Imrana Masroor, Aysha Masood and Shaista Afzal Saeed

3.

Bazot M, Darai E. Role of transvaginal sonography and
magnetic resonance imaging in the diagnosis of uterine
adenomyosis. Fertil Steril 2018; 109(3):389-97. doi:10.
1016/j.fertnstert.2018.01.024.

. Bromley B, Shipp TD, Benacerraf B. Adenomyosis:

Sonographic findings and diagnostic accuracy. | Ultra-
sound Med 2000; 19(8):529-34. doi:10.7863/jum.2000.
19.8.5209.

Bazot M, Darai E, Rouger ], Detchev R, Cortez A, Uzan S.
Limitations of transvaginal sonography for the diagnosis of
adenomyosis, with histopathological correlation.
Ultrasound Obstet Gynecol 2002; 20(6):605-11. doi:10.
1046/.1469-0705.2002.00852.x.

Anwar J, Tarig M, Amin N. Diagnostic Accuracy of
ultrasound and MRI for diagnosis of adenomyosis taking
histopathology as gold standard. Pak Armed Forces Med J
2022; 72(Suppl 2):5346-9. doi:10.51253/pafmj.v72i
SUPPL-2.8064.

Alcdzar JL, Vara J, Usandizaga C, Ajossa S, Pascual MA,
Guerriero S. Transvaginal ultrasound versus magnetic
resonance imaging for diagnosing adenomyosis: A
systematic review and head-to-head meta-analysis. Int J
Gynaecol Obstet 2023; 161(2):397-405. doi:10.1002
/ijg0.14609.

. Champaneria R, Abedin P, Daniels ], Balogun M, Khan KS.

Ultrasound scan and magnetic resonance imaging for the
diagnosis of adenomyosis: Systematic review comparing
test accuracy. Acta Obstet Gynecol Scand 2010; 89(11):
1374-84. doi:10.3109/00016349.2010.512061.

Pinzauti S, Lazzeri L, Tosti C, Centini G, Orlandini C, Luisi S,
et al. Transvaginal sonographic features of diffuse adeno-
myosis in 18-30-year-old nulligravid women without
endometriosis: association with symptoms. Ultrasound
Obstet Gynecol 2015; 46(6):730-6. doi:10.1002/uog.
14834.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Andres MP, Borrelli GM, Ribeiro J, Chada Baracat E, Simdes
Abrao M, Kho RM. Transvaginal Ultrasound for the
diagnosis of adenomyosis: Systematic review and meta-
analysis. J Minim Invasive Gynecol 2018; 25(2):257-64.
doi:10.1016/j.jmig.2017.08.653.

Bazot M, Cortez A, Darai E, Rouger J, Chopier, J, Antoine
JM, et al. Ultrasonography compared with magnetic
resonance imaging for the diagnosis of adenomyosis:
Correlation with histopathology. Hum Reprod 2001;
16(11):2427-33. doi:10.1093/humrep/16.11.2427.

Zhang LRao F, Setzen R. High intensity focused ultrasound
for the treatment of adenomyosis: Selection criteria,
efficacy, safety and fertility. Acta Obstet Gynecol Scand
2017; 96(6):707-14. doi:10.1111/a0gs.13159.

Levy G, Dehaene A, Laurent N, Lernout M, Collinet P,
Lucot JP, et al. An update on adenomyosis. Diagn Interv
Imag 2013; 94(1):3-25. doi:10.1016/j.diii.2012.10.012.

Cunningham RK, Horrow MM, Smith RJ, Springer |.
Adenomyosis: A sonographic diagnosis. Radiographics
2018; 38(5):1576-89. d0i:10.1148/rg.2018180080.

Garcia L, Isaacson K. Adenomyosis: Review of the
literature. / Minim Invasive Gynecol 2011; 18(4):428-37.
doi:10. 1016/j.jmig.2011.04.004.

Taran FA, Stewart EA, Brucker S. Adenomyosis:
Epidemiology, risk factors, clinical phenotype and surgical
and interventional alternatives to hysterectomy.
Geburtshilfe Frauenheilkd 2013; 73(9):924-31. doi:10.
1055/s-0033-1350840.

Agostinho L, Cruz R, Osério F, Alves ], Settbal A, Guerra A.
MRI for adenomyosis: A pictorial review. Insights Imag
2017; 8(6):549-56. doi:10.1007/s13244-017-0576-z.

Struble J, Reid S, Bedaiwy MA. Adenomyosis: A clinical
review of a challenging gynecologic condition. J Minim
Invasive Gynecol 2016; 23(2):164-85. doi:10.1016/j.jmig.
2015.09.018.

Journal of the College of Physicians and Surgeons Pakistan 2023, Vol. 33(10):1118-1123

1123



