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Abstract

Background: Transvaginal ultrasound (TVS) and magnetic resonance imaging (MRI)
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are used for the clinical diagnosis of adenomyosis.
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adenomyosis.
Search Strategy: A search of studies was performed in five databases comparing TVS

and MRI for the diagnosis of adenomyosis from January 1990 to May 2022.
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Selection Criteria: Studies were eligible if they reported on the use of TVS and MRl in
the same set of patients. The reference standard must be pathology (hysterectomy).
Data Collection and Analysis: The quality of studies was assessed using the QUADAS-2

tool. Pooled sensitivity and specificity of both techniques were estimated and compared.
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Main Results: Six studies comprising 595 women were included. The risk of bias of pa-

tient selection was high in three studies. The risk of bias for index tests and reference
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test was low. Pooled estimated sensitivity, specificity, positive likelihood ratio, and
negative likelihood ratio for TVS were 75%, 81%, 3.9, and 0.31, respectively. These
figures for MRl were 69%, 80%, 3.5, and 0.39, respectively. No statistically significant
differences were found (p =0.7509). Heterogeneity was high.

Conclusions: MRl and TVS have similar performances for the diagnosis of adenomyosis.
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1 | BACKGROUND variable, in the range of 5%-70%, depending on the different diag-

nostic criteria, such as clinical, imaging, or histological.2 This disease

Adenomyosis is an estrogen-dependent disorder, characterized by mainly affects multiparous women aged 40-50years. The clinical

the existence of endometrial glands and stroma within the thick- presentations of adenomyosis include menorrhagia, metrorrhagia,

ness of the myometrium, along with hyperplasia and hypertrophy of dysmenorrhea, dyspareunia, chronic pelvic pain, and infertility.

the smooth muscle fibers.! The prevalence of adenomyosis is highly However, adenomyosis is asymptomatic in one-third of patients®
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and its etiology and pathogenic mechanisms that cause adenomyo-
sis are poorly understood.*

The definitive diagnosis should be based on the histological study
of the hysterectomy specimens.” However, accurate preoperative
diagnostic tools would be advisable to avoid an unnecessary hyster-
ectomy and, if possible, to investigate non-surgical alternatives. The
role of imaging techniques in the evaluation of these patients will
make it possible to establish a diagnostic approach, determine the
depth and extent of myometrial penetration, and monitor the evo-
lution of patients receiving conservative therapy.® Both transvaginal
ultrasound (TVS) and magnetic resonance imaging (MRI) are cur-
rently considered the best imaging techniques for the non-invasive
diagnosis of adenomyosis. Previous meta-analyses assessing the di-
agnostic performance of TVS and MRI for diagnosing adenomyosis
have been reported.7'9 Even though these meta-analyses concluded
that the diagnostic performance of both techniques is similar, the
fact is that the reported pooled sensitivity and specificity for TVS
and MRI varied significantly. Such variation could be reduced by
considering only studies that examine both techniques in a single set
of patients. However, it is believed that there is no reported head-to-
head meta-analysis comparing the diagnostic performance between
TVS and MRI in the diagnosis of adenomyosis.

2 | OBJECTIVES

The aim of the present study was to perform a head-to-head

meta-analysis.

3 | SEARCH STRATEGY

The present meta-analysis followed the Synthesizing Evidence
from Diagnostic Accuracy Tests (SEDATE) guidelines10 and PRISMA
guidelines.?* The methodology for the inclusion and exclusion crite-
ria, data collection, and quality assessment was defined in advance.
The protocol was not registered. Approval from the institutional re-
view board was waived due the design of the study.

A search using five electronic databases (PubMed/MEDLINE, Web
of Science, Cochrane, Scopus, and CINHAL) was conducted in order to
identify potentially eligible studies published between January 1990
and May 2022. The terms included in the search were “adenomyosis,”
“transvaginal ultrasound,” and “magnetic resonance imaging.” There
was no language restriction in the search. The full search strategy in

each database is shown in Supplementary Material S1.

4 | SELECTION CRITERIA

Two authors (JV, CU) screened the titles and abstracts obtained dur-
ing the search in order to exclude clearly irrelevant articles. Full texts
of the remaining articles were obtained to determine which were

potentially relevant to the study. To do so, the following inclusion

Records identified through
database searching
(Pubmed= 371; Web of Science=
192; Cochrane= 16; Scopus= 388;
CINHAL= 5)

(n=972)

Records duplicated
Web of Science= 157
Scopus= 185
Cochrane=1
CINHAL= 0
(n=343)

Records excluded for

title or abstract
Review= 56

‘t Case reports= 21

Records screened
(n=629)

Letters to editor= 3
Not related= 526
Pictorial essays= 2

(n=608)

Full text articles
assessed for

eligibility
(n=21)

Full text articles
excluded
Not related= 5
> Review= 5
No 2x2 table= 3
Pictorial essay= 2
(n=16)

Studies included in
qualitative and
quantitative synthesis
(n=6)

FIGURE 1 Flow chart showing the study selection process.

criteria were applied: (1) a prospective or retrospective cohort study
including patients who underwent both MRl and TVS, as index tests,
for the diagnosis of adenomyosis; (2) a histopathological analysis
after hysterectomy as the reference standard; and (3) availability of
the data required to construct the 2 x2 table of diagnostic perfor-

mance (Figure 1).

5 | DATA COLLECTION AND ANALYSIS

A description of the included studies was created using the Patients,
Interventions, Comparator, Outcomes, and Study design (PICOS)
criteria. Three of the authors (JV, CU, JLA) retrieved diagnostic ac-
curacy results (true positive, true negative, false positive, and false
negative cases for TVS and MRI) and additional useful information
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about patients and procedures from selected primary studies inde-
pendently. The following data were retrieved: first author's name;
year of publication; country; study design; number of patients re-
cruited; consecutive or non-consecutive recruitment; number of
patients excluded; reasons for patient exclusion; number of pa-
tients with disease according to the reference standard; technical
specifications of the ultrasound machine used (mainly frequency of
the ultrasound probe used); ultrasound criteria for diagnosing ad-
enomyosis; number of TVS examiners; blinding of TVS examiners;
technical specifications of the magnetic field used in the MRI exami-
nation; use of contrast enhancement in MRI examinations; MRI cri-
teria for diagnosing adenomyosis; number of MRI readers; blinding
of MRI readers; reference standard used (hysterectomy or other);
and blinding of the pathologist. Disagreements emerging during the
selection process and data collection were resolved by consensus
among these three authors. In case of missing data, the correspond-
ing author of the primary study was contacted.

In order to assess the quality of the studies included in the meta-
analysis, the Quality Assessment of Diagnostic Accuracy Studies 2
(QUADAS-2) tool was adapted.12 This format includes four domains:
(1) patient selection; (2) index test; (3) reference standard; and (4)
flow and timing. For each domain, the risk of bias and concern about
applicability (the latter one not referring to the flow and timing do-
main) were examined and rated as low, high, or unclear risk. The re-
sults of these analyses were used to establish the overall quality of
theincluded studies and to assess potential sources of heterogeneity.

Three authors (JV, CU, JLA) independently evaluated the method-
ological quality using specific criteria. Any arising disagreement was
solved by discussion between these three authors. The methodological
quality criteria were based on the description of inclusion and exclusion
criteria for patient selection domain, detailed explanation of how the
index tests were performed and interpreted for the index test domain,
histopathological study as the gold standard for the reference standard
domain, and, finally, specification of the time elapsed between the im-
plementation of the index test and reference standard result.

A random-effects model was used to determine the overall
pooled sensitivity, specificity, positive likelihood ratio (LR+), and
negative likelihood ratio (LR-). Likelihood ratios were used to charac-
terize the clinical utility of the tests and to determine the post-test
probability of disease. The mean prevalence of adenomyosis (pre-test
probabilities) in each subset was used, together with the likelihood
ratios extracted for each assessed technique, in order to calculate
post-test probabilities and plot Fagan nomograms. The heteroge-
neity for sensitivity and specificity was assessed with Cochran's Q
statistic and the 12 index, setting the p value at <0.1 to determine
heterogeneity. The I? values indicating the different degrees of het-
erogeneity were established at 25%, 50%, and 75% for low, moder-
ate, and high heterogeneity, respectively.'® Forest plots were drawn
of the sensitivity and specificity, including all studies. In the cases in
which heterogeneity existed, a meta-regression was used to assess
the covariates that could explain it. The covariates analyzed were
the year in which the study took place, study design (prospective or
retrospective), sample size, prevalence of adenomyosis, and number

TABLE 1 Main characteristics of the studies included in the present meta-analysis

MRI

MRI

No. of

Pathologist

blinded Reference standard blinded

contrast No.of MRI MRI
observers

used

magnetic
field (T)

No.of TVS TVS

cases with
TVSMHz observers

Consecutive Patients

blinded

recruitment excluded adenomyosis

No.

Country Study design

Year

Author

Histology after

Yes

Yes

1.0
1.5
1.5

Yes

NA 20 NA 17

1994 USA

Ascher

hysterectomy

Histology after Yes

NA Yes

Yes

28

28

147 VYes

Prospective

1996 USA

Reinhold

hysterectomy

Histology after

5-8 Yes 1.5 NA

22

72

178 Yes

Duelhom 2001 Denmark Prospective

hysterectomy

Histology after Yes

NA NA

NA NA 1.5 Yes

5-9

50

47

167 NA

Prospective

2001 France

Bazot

hysterectomy

Histology after

NA

NA NA

NA

7.5

58

NA

Retrospective 154 NA

Iran

2021

Alborzi

hysterectomy

Histology after Yes

Yes

5-8 Yes 1.5 NA

105

Prospective 162 Yes

2022 Pakistan

Tariq

hysterectomy

Abbreviations: MRI, magnetic resonance imaging; NA, not available; T, tesla; TVS, transvaginal ultrasound.
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RISK OF BIAS CONCERNS OF APPLICABILITY
Patient Index test Reference | Flow and | Patient | Index | Reference
selection | TVS | MRI test timing | selection | test test
| 5 161676 T [0 1016
ein
T 1O OO0 | ? |0 0] O
ueho” @ Q1O O [Q Q]| O
Alborzi*® @ @ ? @ ? @ @ @
e QO QOO [ [© (OO

FIGURE 2 Quality assessment (risk of bias and concerns about applicability) for all studies included in the meta-analysis. MRI, magnetic
resonance imaging; TVS, transvaginal ultrasound.

TABLE 2 Diagnostic criteria for adenomyosis using TVS and MRI in the studies included in the meta-analysis

Author
Ascher

Reinhold

Dueholm

Bazot

Alborzi

Tariq

Year

1994

1996

2001

2001

2021

2022

TVS criteria

(a) Thickening and asymmetry of the anterior and
posterior myometrial walls

(b) Increased echotexture of the myometrium

(c) Heterogeneous, indistinctly marginated areas in the
myometrium

(a) Presence of a poorly defined area of abnormal
echotexture within the myometrium

(b) Abnormal myometrial echotexture, defined as
the area(s) of the myometrium demonstrating
heterogeneity, decreased or increased echogenicity

(c) Presence of myometrial cysts

(a) Presence of focal areas with not well-defined borders
or abnormal echo texture

(b) Myometrial heterogeneity

(c) Increased or decreased areas of echogenicity

(d) Presence of myometrial cysts

(a) Myometrial cysts

(b) Distorted and heterogeneous myometrial echotexture

(c) Poorly defined focus of abnormal myometrial
echotexture

(d) Globular and/or asymmetric uterus

Three or more of the following:

(a) Globally enlarged uterus (enlarged fundus)

(b) Asymmetrically enlarged uterus

(c) Round cystic area (2-9 mm) within the myometrium

(d) Heterogeneous myometrial echotexture

(e) Hyperechogenic islands

(f) Myometrial hypoechoic linear striations (fan-shaped
shadowing)

(g) Indistinct and fuzzy transitional zone

(h) Diffuse minimal vascularity

(i) Question mark sign

(a) Myometrial heterogeneity
(b) Increased or decreased areas of echogenicity
(c) Presence of myometrial cysts

MRI criteria

(a) A myometrial mass with indistinct margins of primarily low
signal intensity with all sequences

(b) Diffuse or focal widening (>0.5 cm) of the junctional zone
on T2-weighted images, fast T2-weighted SE images, and
contrast material-enhanced T1-weighted images

(a) Subjective impression of localized or diffuse thickening of
the uterine JZ (with or without the presence of small foci of
increased signal intensity within the JZ)

(b) Presence of a low-signal-intensity myometrial mass with
ill-defined borders

(a) JZ maximum thickness>15mm

(b) For a JZ thickness of 12-15mm, adenomyosis was thought
to be present when one of the criteria was met, such as a
non-uniform, thickened JZ or focal not well-demarcated
high or low intensity areas in the myometrium

(a) Large asymmetric uterus without leiomyomas

(b) JZ maximum thickness =12 mm and/or an ill-defined, low-
signal-intensity myometrial area distinguished from well-
circumscribed lesions related to myoma

(c) JZ ratio>40%

(d) Punctate high-intensity myometrial foci

(e) Small hypointense spots within myometrium on contrast-
enhanced (gadolinium) T1-weighted images

(a) Increased thickness (>12 mm) of JZ

(b) Formation of an ill-defined area of low signal intensity on
T2-weighted image

(c) Cystic dilatation of gland

(d) Hemorrhagic foci

(e) Uterus enlarged with asymmetric outline

(a) JZ maximum thickness>15mm

(b) For a JZ thickness of 12-15 mm, adenomyosis was thought
to be present when one of the criteria was met, such as a
non-uniform, thickened JZ or focal not well-demarcated
high or low intensity areas in the myometrium

Abbreviations: JZ, junctional zone; MRI, magnetic resonance imaging; TVS, transvaginal ultrasound.

'sdny) SUONIPUOD pue SWLS L 8U) 89S *[£202/TT/0E] U0 AReuqiauliuo A8[IM ‘(Pepiues ap OLBISIUIN) UOSINOIG [eUOITEN SUeIYd0D Usiueds Aq 609tT 0B (1/200T 0T/10p/uod Ao |1m A iputjuo'uABaoy/sdny wouy pepeojumoq 'z ‘€202 '6L7E6.8T

Aol ImA.

85UBD17 SUOLILLID SISO 3|qedl|dde ay) Aq pausenoB afe sajoiLe YO '8sN JO SN 1oy A1 aUljuQ 48|\ UO (SUONIPUCO-PI



ALCAZAR ET AL.

of observers for the index test (single or multiple). Summary receiver
operating characteristics (SROC) curves were plotted to visually de-
scribe the relationship between sensitivity and specificity. The area
under the curve (AUC) was estimated. The diagnostic performance
of TVS and MRI for detecting adenomyosis was compared using
the bivariate method. Publication bias was assessed using Deeks'
method.'* A sensitivity analysis was not performed.

All analyses were performed using Meta-analytical Integration
of Diagnostic Accuracy Studies (MIDAS) and METANDI commands
in STATA version 12.0 for Windows (Stata Corp.). p <0.05 was con-
sidered statistically significant.

6 | MAIN RESULTS

The electronic search provided 972 citations. After removing 343
duplicate records, 629 papers remained. Of these, 608 were ex-
cluded because they were not relevant to the review (reviews, case
reports, papers not assessing diagnostic performance or not related
to the topic). The full texts of the remaining 21 studies were exam-
ined. Finally, a further 16 articles were excluded because they did
not meet any of the inclusion criteria. Thus, the remaining six studies
were ultimately included in the meta-analysis*>~2° (Figure 1).

(@)
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|
|
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|
|
|
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|
|
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|
|
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|
|
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|
|
|
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|
|
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|
|
|
|
|
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|
|
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|
|
: 12 = 76.38 [57.33 - 95.43]
T T
03 1.0
SENSITIVITY

Wi LEYﬂ

Six studies published between 1990 and 2022 reporting data
on 595 patients (age range 20-88years) were included in the final
analyses. In 270 patients, adenomyosis was identified in the surgi-
cal specimen. The mean prevalence of adenomyosis was 52% (range
21%-85%). The PICOS features of the included studies are given in
Table 1.

All data sought were available for all studies and there was no
need to contact the corresponding author of any study included in
the meta-analysis. The study design was clearly stated as prospec-
tive in three studies and as retrospective in one, while the data col-
lection in the other two studies was not described as prospective
or retrospective. The QUADAS-2 method used for the assessment
of the risk of bias and concerns regarding the applicability of the
selected studies is shown in Figure 2.

With regard to the risk of bias in the patient selection domain,
one study was unclear about its inclusion and exclusion criteria®®
and three studies were considered high risk due to inappropriate
exclusion (e.g. excluding patients with poor quality TVS or MRI
scans).?18% Two studies had a low risk of bias.'?° Regarding the
index test domain, focusing on TVS, all the studies comprehensively
described the method as well as how it was performed and inter-
preted. Regarding MRI, most of the studies adequately outlined how
the index test was performed and interpreted. Only one study was
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|
|
|
|
|
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|
|
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|
|
Bazot/2001 : -@ | 098[091-1.00]
|
|
Dueholm/2001 —a 0.79[0.68 - 0.87]
|
|
|
Reinhold/1996 - 0.89 [0.81 - 0.95]
|
|
Ascher/1994 ® I 0.67 [0.09 - 0.99]
|
|
|
|
|
COMBINED <> 0.81[0.60 - 0.92]
|
|
| Q=40.58, df =5.00, p = 0.00
|
|
: 12 = 87.68 [79.26 - 96.09]

0.1 1.0
SPECIFICITY

FIGURE 3 Forest plot for sensitivity and specificity for each study and pooled sensitivity and specificity for (a) transvaginal ultrasound

and (b) magnetic resonance imaging.
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FIGURE 3 (Continued)

classified as unclear as the diagnosis criteria were described but not
the MRI method.'? The diagnostic criteria for TVS used in each study
are shown in Table 2.

Every study compared the imaging findings to the histopathol-
ogy of the surgical specimen. Therefore, all of them can be consid-
ered to have a low risk of bias concerning the reference standard
domain, although only four studies specifically stated that the pa-
thologists were blinded to the imaging results. Regarding the flow
and timing domain, the time lapse between the index tests and the
reference standard was low risk in two studies, because less than
2weeks passed between the index tests and histopathological con-
firmation of the findings.*®Y” In the remaining four studies, the flow
timing was unclear.

With regard to applicability, for the patient selection domain,
index test domains and reference test, it was low risk in all the stud-
ies included.

Overall, the pooled sensitivity, specificity, LR+, and LR- of
TVS for detecting adenomyosis were 75% (95% confidence inter-
val [Cl] 63-84), 81% (95% CI 60-92), 3.9 (95% CI 1.7-9), and 0.31
(95% Cl 0.21-0.47), respectively. High heterogeneity was found
for both specificity (1> 87.78%; Cochran Q 40.58; p <0.001) and
for sensitivity (17 76.38%; Cochran Q 21.17; p <0.001). A univariate

0.1 1.0
SPECIFICITY

meta-regression analysis was carried out, but none of the variables
assessed were found to explain the heterogeneity.

On the other hand, the pooled sensitivity, specificity, LR+, and
LR- of MRI to adenomyosis involvement were 69% (95% Cl 54-80),
80% (95% Cl 67-89), 3.5 (95% Cl 1.9-6.2), and 0.39 (95% CI 0.25-
0.6), respectively. High heterogeneity was found for both sensitivity
(1> 83.54%; Cochran Q 30.38; p <0.001) and specificity (1> 85.55%;
Cochran Q 34.59; p <0.001). A univariate meta-regression analysis
was performed but none of the variables assessed were found to
explain the heterogeneity. Figure 3 shows the forest plots for both
methods. When comparing both methods, no statistical differences
were found (p = 0.751).

Figure 4 shows the sROC curves for TVS (Figure 4a) and MRI
(Figure 4b). Both techniques had almost identical AUCs, with very
similar 95% prediction contours. The AUC for TVS was 0.83 (95% Cl
0.79-0.86) and for MRI the AUC was 0.81 (95% CI 0.54-0.80).

The Fagan nomograms showed that a positive test for TVS and
MRl significantly increases the pre-test probability for adenomyosis,
from 52% to 81% in the case of TVS and from 52% to 79% in the
case of MRI. On the other hand, a negative test result significantly
decreases the pre-test probability for adenomyosis from 52% to 25%
in the case of TVS (Figure 5a) and from 52% to 30% in the case of
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TABLE 3 Summary of the results of the meta-analyses reported comparing TVS and MRI for diagnosing adenomyosis

Pooled Pooled Pooled Pooled

sensitivity: sensitivity: specificity: specificity:
Author Year No. of TVS studies  No. of MRl studies  TVS (%) MRI (%) TVS (%) MRI (%)
Champaneria’ 2010 6 3 72 77 81 89
Tellum® 2020 8 3 78 78 78 88
Liu® 2021 25 6 79 71 86 91
Present study 2022 6 6 75 69 81 80

Abbreviations: MRI, magnetic resonance imaging; TVS, transvaginal ultrasound.

MRI (Figure 5b). There was no risk of bias for either TVS (p = 0.380)
or MRI (p = 0.510).

7 | CONCLUSIONS

There are few studies comparing the diagnostic performance of TVS
and MRI for detecting uterine adenomyosis in the same set of patients.
In the present meta-analysis, it was discovered that TVS and MRI have
a similar performance for diagnosing adenomyosis. The quality of stud-
ies assessed was good, except in the case of patient selection as a high
risk of bias was observed for half of the studies evaluated.

Our data indicate that both techniques show a high specificity
and moderate sensitivity for the diagnosis of adenomyosis. No sta-
tistically significant differences were found between one method
and the other for the diagnosis of adenomyosis However, a signifi-
cant heterogeneity was observed. This implies that the results of the
present study should be interpreted with caution.

According to the study results, both methods could be used in-
terchangeably. However, on clinical grounds, the use of ultrasound
would imply lower costs and this technique is more widely available.
Therefore, it should be considered the first choice. This is clinically
relevant since MRI is much less available in terms of facilities and
cost in low-income countries.

It is believed that the main strength of the present study is that
the meta-analysis is the first head-to-head comparison study ad-
dressing this issue. There are previously reported meta-analyses
comparing TVS and MRI for the diagnosis of adenomyosis.””” These
meta-analyses found similar results to those of the present study
(Table 3), which confirm the concept that TVS and MRI have a similar
diagnostic performance for this entity. The main difference between
those studies and the present one is that a formal statistical com-
parison was carried out in the present study and not in the others.

Despite this, the present study also has some limitations. The
main limitation is thought to be the few studies currently available
comparing TVS and MRI in the diagnosis of adenomyosis. In fact, is
interesting to note that only six studies with a direct comparison of
both techniques have been reported in 28years. In addition, more
interesting is observing the fact that no apparent improvement on
diagnostic performance is observed during these years, in spite
of significant improvements in technical quality imaging for TVS
and MRI. Furthermore, the role of three-dimensional ultrasound
(3D-TVS) was not assessed. This technique has been advocated as

potentially useful for diagnosing uterine adenomyosis, especially for
evaluating the so-called junctional zone.?! In fact, the non-head-to-
head meta-analysis reported by Tellum et al.® concluded that 3D-
TVS was slightly superior to MRI and conventional TVVS.

These facts, combined with the observed high heterogeneity,
make it seem necessary that there is a need for more studies assess-
ing this issue.

As mentioned above, more prospective studies with better se-
lection criteria are needed. It is probably that prospective compar-
ative studies using Morphological Uterus Sonographic Assessment
criteria would be advisable.??

On the other hand, there is a need to establish good and global
criteria for the diagnosis of adenomyosis. Moreover, the need to
train sonographers for a better diagnosis is also a point to consider.

In conclusion, no statistically significant differences were found

between MRI and TVS in the diagnosis of adenomyosis.

AUTHOR CONTRIBUTIONS

Study concept: JLA, SG, and MAP. Study design: JLA and SG. Search
and data acquisition: JV, CU, and JLA. Data analysis: JLA. Data inter-
pretation: JLA, SG, MAP, JV, CU, and SA. Draft writing: JLA. Draft

reviewing and approval: all authors.

CONFLICT OF INTEREST
The authors have no conflicts of interest.

DATA AVAILABILITY STATEMENT

Data are available upon reasonable request.

ORCID
Juan Luis Alcdzar "= https://orcid.org/0000-0002-9700-0853
https://orcid.org/0000-0001-5095-6981

https://orcid.org/0000-0002-1359-7155

Maria A. Pascual

Stefano Guerriero

REFERENCES

1. ZhaiJ, Vannuccini S, Petraglia F, Giudice LC. Adenomyosis: mecha-
nisms and pathogenesis. Semin Reprod Med. 2020;38:129-143.

2. Habiba M, Benagiano G. Classifying adenomyosis: progress and
challenges. Int J Environ Res Public Health. 2021;18:12386.

3. Harada T, Khine YM, Kaponis A, Nikellis T, Decavalas G, Taniguchi
F. The impact of adenomyosis on women's fertility. Obstet Gynecol
Survey. 2016;71:557-568.

4. Guo SW. The pathogenesis of adenomyosis vis-a-vis endometriosis.
J Clin Med. 2020;9:485.

'sdny) SUONIPUOD pue SWLS L 8U) 89S *[£202/TT/0E] U0 AReuqiauliuo A8[IM ‘(Pepiues ap OLBISIUIN) UOSINOIG [eUOITEN SUeIYd0D Usiueds Aq 609tT 0B (1/200T 0T/10p/uod Ao |1m A iputjuo'uABaoy/sdny wouy pepeojumoq 'z ‘€202 '6L7E6.8T

Aol ImA.

85UBD17 SUOLILLID SISO 3|qedl|dde ay) Aq pausenoB afe sajoiLe YO '8sN JO SN 1oy A1 aUljuQ 48|\ UO (SUONIPUCO-PI


https://orcid.org/0000-0002-9700-0853
https://orcid.org/0000-0002-9700-0853
https://orcid.org/0000-0001-5095-6981
https://orcid.org/0000-0001-5095-6981
https://orcid.org/0000-0002-1359-7155
https://orcid.org/0000-0002-1359-7155

ALCAZAR ET AL.

10.

11.

12.

13.

14.

15.

16.

Bergholt T, Eriksen L, Berendt N, Jacobsen M, Hertz JB. Prevalence
and risk factors of adenomyosis at hysterectomy. Hum Reprod.
2001;16:2418-2421.

Dashottar S, Singh AK, Debnath J, Muralidharan CG, Singh RK,
Kumar S. Comparative analysis of changes in MR imaging of pre and
post intrauterine progesterone implants in adenomyosis cases. Med
J Armed Forces India. 2015;71:145-151.

Champaneria R, Abedin P, Daniels J, 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;89:1374-1384.

Tellum T, Nygaard S, Lieng M. Noninvasive diagnosis of adenomyo-
sis: a structured review and meta-analysis of diagnostic accuracy in
imaging. J Minim Invasive Gynecol. 2020;27:408-418.e3.

Liu L, Li W, Leonardi M, et al. Diagnostic accuracy of transvaginal
ultrasound and magnetic resonance imaging for adenomyosis: sys-
tematic review and meta-analysis and review of sonographic diag-
nostic criteria. J Ultrasound Med. 2021;40:2289-2306.

Sotiriadis A, Papatheodorou SI, Martins WP. Synthesizing evidence
from diagnostic accuracy TEsts: the SEDATE guideline. Ultrasound
Obstet Gynecol. 2016;47:386-395.

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 state-
ment: an updated guideline for reporting systematic reviews. BMJ.
2021;372:n71.

Whiting PF, Rutjes AW, Westwood ME, et al. QUADAS-2: a revised
tool for the quality assessment of diagnostic accuracy studies. Ann
Intern Med. 2011;155:529-536.

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring incon-
sistency in meta-analyses. BMJ. 2003;327:557-560.

Deeks JJ, Macaskill P, Irwig L. The performance of tests of publication
bias and other sample size effects in systematic reviews of diagnostic
test accuracy was assessed. J Clin Epidemiol. 2005;58:882-893.
Ascher SM, Arnold LL, Patt RH, et al. Adenomyosis: prospective
comparison of MR imaging and transvaginal sonography. Radiology.
1994,190:803-806.

Reinhold C, McCarthy S, Bret PM, et al. Diffuse adenomyosis: com-
parison of endovaginal US and MR imaging with histopathologic
correlation. Radiology. 1996;199:151-158.

17.

18.

19.

20.

21.

Wi LEYJﬁ

Dueholm M, Lundorf E, Hansen ES, Sgrensen JS, Ledertoug S, Olesen
F. Magnetic resonance imaging and transvaginal ultrasonography for
the diagnosis of adenomyosis. Fertil Steril. 2001;76:588-594.

Bazot M, Cortez A, Darai E, et al. Ultrasonography com-
pared with magnetic resonance imaging for the diagnosis of
adenomyosis: correlation with histopathology. Hum Reprod.
2001;16:2427-2433.

Alborzi S, Askary E, Khorami F, et al. A detailed study in adeno-
myosis and endometriosis: evaluation of the rate of coexistence
between uterine adenomyosis and DIE according to imaging and
histopathology findings. Reprod Sci. 2021;28:2387-2397.

Tarig M, Anwar J, Amin N, Gul B, Niaz A, Nawaz HK. Diagnostic
accuracy of ultrasound and MRI for diagnosis of adenomyosis tak-
ing histopathology as gold standard. PAFMJ. 2022;72(SUPPL-2):
5346-55349.

Van den Bosch T, Dueholm M, Leone FP, et al. Terms, definitions
and measurements to describe sonographic features of myome-
trium and uterine masses: a consensus opinion from the morpho-
logical uterus sonographic assessment (MUSA) group. Ultrasound
Obstet Gynecol. 2015;46:284-298.

SUPPORTING INFORMATION

Additional supporting information can be found online in the

Supporting Information section at the end of this article.

How to cite this article: Alcazar 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 Gynecol Obstet. 2022;161:397-405.
doi:10.1002/ijgo.14609

'sdny) SUONIPUOD pue SWLS L 8U) 89S *[£202/TT/0E] U0 AReuqiauliuo A8[IM ‘(Pepiues ap OLBISIUIN) UOSINOIG [eUOITEN SUeIYd0D Usiueds Aq 609tT 0B (1/200T 0T/10p/uod Ao |1m A iputjuo'uABaoy/sdny wouy pepeojumoq 'z ‘€202 '6L7E6.8T

Aol ImA.

85UBD17 SUOLILLID SISO 3|qedl|dde ay) Aq pausenoB afe sajoiLe YO '8sN JO SN 1oy A1 aUljuQ 48|\ UO (SUONIPUCO-PI


https://doi.org/10.1002/ijgo.14609

	Transvaginal ultrasound versus magnetic resonance imaging for diagnosing adenomyosis: A systematic review and head-­to-­head meta-­analysis
	Abstract
	1|BACKGROUND
	2|OBJECTIVES
	3|SEARCH STRATEGY
	4|SELECTION CRITERIA
	5|DATA COLLECTION AND ANALYSIS
	6|MAIN RESULTS
	7|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES
	Synopsis


