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MRI is a crucial tool for diagnosing adenomyosis and identifying its related pathologies. To
accurately diagnose adenomyosis, it is necessary to recognize both the typical MRI findings
and atypical features of the condition. Recently, a standardized classification system has
been developed to facilitate precise presurgical diagnosis of adenomyosis and to deter-
mine the appropriate treatment method. Differentiating between various subtypes based
on MRI-based classification and identifying different MRI phenotypes can aid in categoriz-
ing patients with adenomyosis into specific treatment groups and monitoring their re-
sponse to therapy.
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Table 1. MRI Protocol

Thickness (mm)

FOV (mm) Matrix
320 X 256

TE (msec)

TR (msec)

Sequence
Triplanar 2D T2WI (sagittal, axial and oblique to the plane

68 260 X 260

3000

of the uterine body)
T1WI with and without fat saturation

T1WI post-contrastimages

192 X 256
256 X 256

320 X 280
320 X 280

Min

500

150
weighted image

Min

field of view, TE = echo time, TR = repetition time, Wl =

FOV=

jksronline.org

550



JOURNAL of
THE KOREAN SOCIETY of
J Korean Soc Radiol 2024;85(3):549-565 RADIOLOGY

Fig. 1. Standardized criteria for the positive diagnosis of adenomyosis on MRI.

A-D. Sagittal T2-weighted images show multiple myometrial cysts within the uterine fundus (A) and diffuse junctional zone thickening
with a diameter of 19 mm (B). The sagittal T2-weighted image demonstrates the junctional zone (line in C) and the myometrial thickness
(dotted line in C). The junctional zone: myometrium ratio is 0.6 (60%). The sagittal T2-weighted image shows junctional zone asymmetry

of the anterior and posterior walls, with a junctional zone differential of 6 mm (D).

Direct Sign Indirect Sign

@ @ Ratio ofjunctional @

. zone thickness and

Microcyst Junctional zone
Y thickening = 12 mm . . ;
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>40%-50%)
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myometrium thickness differential (junctional zone
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Table 2. Summary of MR Pulse Sequences and Problem-Solving MR Imaging Techniques

MR Pulse Sequences or Techniques Radiologic Features

Multiplanar (sagittal, axial, coronal) Ill-demarcated low Sl area with/without small high Sl areas like normal endometrium
fast spin echo T2WI

T1WI or fat-suppresed T1IWI Hemorrhagic foci appears as 1-3 mm high Sl foci

Contrst-enhanced T1WI Various degrees of enhancement-useful in case of coexisting endometrial cancer

DWI Low to intermediate Sl on high b-value DWI and high ADC values

Susceptibility-weighted imaging Sensitive for old hemorrhagic foci, appears as spotty signal voids

Cine MRimaging Useful in differentiating a transient uterine contraction from focal adenomyosis

'H MR spectroscopy Low choline peak

ADC = apparent diffusion coefficient, DWI = diffusion-weighted image, Sl = signal intensity, Wl = weighted image
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Fig. 2. Adenomyoma in a 43-year-old female.

A-C. Axial T2-weighted (A), T1-weighted (B), and fat-suppressed contrast-enhanced T1-weighted (C) images show ill-demarcated mass
(arrows) in the posterior wall of the uterus. The mass appears as a low signal intensity on the T2-weighted image (A), iso signal intensity
on the T1-weighted image (B), and enhancement similar to myometrium on the contrast-enhanced T1-weighted image (C). Additionally,
an endometrial cyst is observed in the left ovary (arrowheads).

D-F. The mass shows (arrows) mild high signal intensity on the diffusion-weighted image (D) acquired at b = 1000 s/mm? and hypointensi-
ty on the apparent diffusion coefficient map (E). During laparoscopic examination, the mass is observed after excision from the myome-
trium. Surgical findings subsequently confirmed the presence of an adenomyoma with a bumpy and pinkish surface, which distinguishes
it from a myoma (F).

AR A TS A, e 2 Yehhs Ake $53 78D 4= QUTh(Fig. 3) (21).

L b

12 352 Ae AT 5] B W0l 2 A UeEt fARE £4& 7 As Ul 2284 T
3 T AT 22 o= o] 3l FHlE UEhdt F2 F2 o4l Bals,

ola/d AbguiEte] MRt SER Qe AT oFE i/ et ddo] lk(22). AEE 3
T2 AU, ARt B A2 F Ulell '3 = F4E 4 e, T1 AZ2F/delM 1

SAES 94 FEor HolH T2 F2golre A2 240l sigshe Ao =] &

Swiss Cheese Appearance
294 N2 Befo g Uehhs 2ARgAIE5-2 nvHd Ale S Ee

&
Jo
ol
o
BN
of,
oN
ol
=)

https://doi.org/10.3348/jksr.2023.0062 553



JOURNAL of
THE KOREAN SOCIETY of
MRI Classification of Uterine Adenomyosis RADIOLOGY

Fig. 3. Atypical polypoid adenomyoma in a 54-year-old female.

A. Sagittal T2-weighted image reveals a pedunculated polypoid mass projecting from the lower segment of the uterus and extending into
the endocervix (arrow).

B-D. Axial T2-weighted image (B) demonstrates an 8-cm complex mass within the cervix, containing hyperintense cysts. The fat-sup-
pressed T1-weighted image (C) shows heterogeneous high signal intensity in the cystic component (arrowhead), indicating hemorrhage
within the lesion. The solid portion of the mass (asterisk) demonstrates enhancement similar to that of the myometrium on fat-sup-
pressed contrast-enhanced T1-weighted image (D).

E, F. The mass displays high signal intensity on the high b-value diffusion-weighted image (E). However, it does not exhibit significant hy-
pointensity on the apparent diffusion coefficient map (F), suggesting the absence of strong diffusion restriction. The mass was surgically
confirmed as a cervical adenomyoma.

MRIZ 7[tlc2 st ER A B

(Classification and Reporting Proposal Based on MRI)
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Fig. 4. Cystic adenomyosis in a 37-year-old female.

A. Sagittal T2-weighted image shows a hyperintense myometrial cyst in the posterior uterine body (arrow).

B-D. Axial T2-weighted (B) image shows a myometrial cyst with a peripheral rim of low signal intensity (arrowhead). On the T1-weighted (C)
and fat-suppressed T1-weighted (D) images, the content of the cyst appears persistently high intensity, indicative of hemorrhage (arrows).
E-G. Axial fat-suppressed contrast-enhanced T1-weighted (E) image reveals less enhancement of the peripheral ring (arrowhead) com-
pared to the surrounding myometrium. The mass does not exhibit definite diffusion restriction on the high b-value diffusion-weighted
image (F) and the apparent diffusion coefficient map (G). Hysteroscopic cyst removal was performed and the histopathologic examina-
tion confirmed adenomyoma.
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Fig. 5. Swiss cheese appearance in a 39-year-old female.

A. Sagittal T2-weighted image reveals a poorly defined endometrial junctional zone characterized by abundant glandular myometrial
cysts, myometrial nodules, and linear striations (arrow).

B, C. Axial T2-weighted (B) image displays hyperintense myometrial cysts (arrowhead). Some cysts (arrowhead in C) appear hyperintense
on the fat-suppressed contrast-enhanced T1-weighted (C) image.

D-F. Axial fat-suppressed contrast-enhanced T1-weighted (D) image exhibits diffuse enhancement of the myometrial nodules (arrow). The
mass demonstrates mild diffusion restriction on the high b-value diffusion-weighted image (E) and the apparent diffusion coefficient map (F).
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Fig. 6. MRI-based adenomyosis classification.

Internal Adenomyosis External Adenomyosis Adenomyoma
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Diffuse asymmetric or symmetric

. Subserosal adenomyosis
adenomyosis
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Fig. 7. Focal internal adenomyosis in a 49-year-old female.
A, B. Theillustration (A) and sagittal T2-weighted image (B) show a microcyst (arrowhead) within the thick-
ened junctional zone.

Fig. 8. Diffuse internal adenomyosis in a 34-year-old female.

A, B. The illustration (A) and sagittal T2-weighted image (B) demonstrate a diffusely enlarged uterus with
indistinct zonal anatomy. Within the anterior wall and fundus, an ill-demarcated low-intensity area (arrow)
directly connects to the thickened junctional zone.

02
Log
0+>|

=& (Leiomyoma)
ﬁéﬂlﬁ 7P EstAE AEat 74 Xdo] oz
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T R 7474]7} FRSHA om T2 = T1 GAdollA] 22 1= A7 AR U
FR A2 E T AP 2t Z 5l E
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Fig. 9. Posterior external adenomyosis in a 33-year-old female.

A, B. Theillustration (A) and sagittal T2-weighted image (B) depict an ill-defined area of low intensity in the
posterior hemisphere of the uterus (short arrow), which contains foci of increased intensity. Notably, the in-
tact junctional zone (not shown) and presence of a distinct low-intensity endometrial cyst posterior to the
uterus (star) are observed. Additionally, the rectosigmoid colon is angulated and pulled up toward the uter-
us, forming a tented appearance due to ureterorectal endometriotic adhesion (long arrow).

Uterus

Rectum

Bladder

Fig. 10. Adenomyoma in a 26-year-old female.
A, B. Theiillustration (A) and sagittal T2-weighted image (B) demonstrate a polypoid myometrial lesion with
the cystic component, which is located near the junctional zone (arrow).

®
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Fig. 11. Multiple leiomyomas and focal adenomyosis in a 44-year-old female.

A. Coronal T2-weighted image reveals multiple leiomyomas (dotted lines) in the uterine body. Adenomyosis is noted in the uterine fundus
with a contiguous junctional zone (arrow).

B-D. On the axial T2-weighted (B) and fat-suppressed T1-weighted (C) images, adenomyosis (arrow in B and D) exhibits ill-defined,
heterogeneous low signal intensity with internal tiny hemorrhagic cystic change (arrowhead in C). This lesion displays equal enhance-
ment compared to the surrounding myometrium on the fat-suppressed contrast-enhanced T1-weighted (D). In contrast to adenomyosis,
leiomyoma (dotted line in B and D)demonstrates a well-defined mass with peripheral blood vessels.

E, F. Adenomyosis (arrows) demonstrates minimal diffusion restriction on the high b-value diffusion-weighted image (E) and the appar-
ent diffusion coefficient map (F), in comparison to the leiomyoma (dotted lines).

sive foci)& 7H BA7F HERAT. o]= S FHof| fIx|3h SHdd SujAltoz A/de 3 &
=y bPEME}(Fig. 13) (31).
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Fig. 12. A43-year-old female presenting with heavy bleeding due to leiomyoma and adenomyosis.

A-C. Axial T2-weighted (A), T1-weighted (B), and fat-suppressed contrast-enhanced T1-weighted (C) images show a well-circumscribed
leiomyoma (arrows) with decreased signal intensity and peripheral vascularity (arrow in C) in the left wall of the uterus. On the right wall
of the uterus, adenomyosis is evident as an ill-demarcated mass (dotted lines).

D-F. The patient underwent uterine artery embolization, and a 3-month follow-up MRI revealed hemorrhagic infarction of the leiomyoma
(arrows). The mass appears as low signal intensity on the T2-weighted image (D), high signal intensity on the T1-weighted image (E), and
no enhancement on the contrast-enhanced T1-weighted image (F). Additionally, adenomyosis (dotted lines) has also decreased in size.

Fig. 13. Adenomatoid tumor in a 29-year-old female.

A, B. Sagittal T2-weighted and fat-suppressed contrast-enhanced axial T1-weighted (A) images exhibit a well-defined mass with a periph-
eral ring-like hyperintense area in the posterior wall of the uterus (arrow). The mass displays mild enhancement with central necrosis. Ad-
ditionally, a subserosal leiomyoma is noted in the anterior uterine body (arrowhead).

C, D. The mass demonstrates mild diffusion restriction (arrows) on the axial diffusion-weighted image (C) acquired at b = 1000 s/mm? and
the apparent diffusion coefficient map (D).
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Fig. 14. Endometrial cancer in a 54-year-old female.

A. Sagittal T2-weighted image displays glandular and cystic hypertrophy of the endometrium (arrow).

B-D. Axial T2-weighted (B) and fat-suppressed T1-weighted (C) images show heterogeneous low signal intensity lesion with internal hem-
orrhagic cystic changes (arrowhead in B). The solid portion (arrow in D) of the lesion shows less enhancement compared to the surround-
ing myometrium on the fat-suppressed contrast-enhanced T1-weighted (D).

E, F. The mass does not exhibit definite diffusion restriction on the high b-value diffusion-weighted image (E) and apparent diffusion coef-
ficient map (F). Initially, the possibility of endometrial hyperplasia or deep diffuse adenomyosis was considered; however, it was con-
firmed to be endometrial cancer, mucinous carcinoma.

2| I Z(Lymphoma)

XP%% HEFo| THsh= H9f= o, ojx by o & Whgsh= 427} thEE-g AFA|glcE. 2}
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Fig. 15. Lymphoma in a 73-year-old female.

A. Sagittal T2-weighted image reveals globular enlargement of the uterus with poorly defined zonal anatomy (arrow).

B-D. Axial T2-weighted (B) and T1-weighted (C) images demonstrate homogeneous low signal intensity mass. The mass displays homo-
geneous enhancement on the fat-suppressed contrast-enhanced T1-weighted (D) image. Additionally, there is an enlargement of the
right external iliac lymph node (arrowhead in B).

E, F. The mass exhibits high signal intensity on the high b-value (arrow) diffusion-weighted image and significant hypointensity on the ap-
parent diffusion coefficient map, indicating strong diffusion restriction. Furthermore, diffusion restriction is observed in the right external
iliac lymph node (arrowhead). The mass was surgically confirmed as malignant lymphoma, a diffuse large B-cell lymphoma of the acti-
vated B-cell type.
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