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MRI Findings and Differential
Diagnosis of Benign and
Malignant Tumors

of the Uterine Corpus
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The uterus can be largely divided into the uterine corpus and uterine cervix. Diseases that can
occur in the uterine corpus, composed of the endometrium and myometrium, vary from be-
nign to malignant tumors. Ultrasound and CT are the primary non-invasive evaluation meth-
ods to differentiate between benign and malignant tumors, but in some cases, they are difficult
to differentiate due to their non-specific imaging findings. However, magnetic resonance imag-
ing (MRI), which has high resolution, helps not only in locating lesions but also in evaluating
histological characteristics and staging of malignant tumors. In this review article, the charac-
teristic MRI findings that radiologists should be aware of regarding various benign and malig-
nant tumors detected in the uterine corpus are summarized with their points of differentiation.
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&A% (uterine corpus)= AFa U242l Huto g Sl Q= A U2 (endometrium)

I Adx 4] (connective tissue)} BHdAd-F(elastic fiber)& o] Folx 3g22ZE2] ZFg-(myo-
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o7&, A9 (junctional zone)-2 A4S TS 4
Ack(Fig. 1) (6, 7). B4 AT T2 F/gollA AT o] 2-guute] =77t 7H gfA] s
AgETE TS FE o] A et s "otk o] F4)7| (proliferative phase)E ALt i
Hovulation)2} +#H] 7| (secretory phase)oll A& Az iute] £7171 -2} F715tH Al 71| 4+
o] & FZHTHE). webr] D ASoll= Mol BAV Sl HREA| = 4 ol F
A7)0t 28] 7] MRIZ Al¥ahe Zio] Et} T1 Z2Y/d0lA o] Al 7kA] 319 B FHs7
T2 Hol 2 ojg] ey ThsElE RYSH FUdollA] A2 270l 2YFAol Ao A

s 29540] HH AL = Ag U=zl 2oz FHEo] 7HsSHtkS, 9). DWICIA = Az
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X3 F(Endometrial Polyp)
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27)9] o BEo) Al Sl I} s AEEo] B 4 ek 1Y, 1
H]5 9 EFZ AR Tamoxifen) & 3-8 221 49 24 @5l
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Fig. 1. Normal uterus zonal anatomy in a 37-year-old female.

A, B. Sagittal T2WI and Gd-enhanced T1WI MRI show normal zones of the endometrium (e), junctional zone
(asterisks), and myometrium (m). On T2WI (A), the endometrium shows hyperintensity with an intermedi-
ate intensity of myometrium, whereas the junction zone shows hypointensity. In contrast to the less en-
hanced junctional zone, the endometrium and myometrium are enhanced on Gd-enhanced T1WI (B).

C, D. Axial images of DWI and ADC maps. The endometrium (e) shows high signal intensity on DWI (C) with
b-value 800 s/mm? and iso signal intensity in ADC map (D).

ADC = apparent diffusion coefficient, DWI = diffusion-weighted image, Gd = gadolinium, TIWI = T1-weighted
image, T2WI=T2-weighted image
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Fig. 2. Endometrial polyp in a 66-year-old female.

A. Transvaginal ultrasonography reveals a 2.3 cm X 1.6 cm echogenic mass with anechoic foci (arrow-
heads).

B. Sagittal T2-weighted MRI shows a 3.6 cm X 2.5 cm well-circumscribed heterogeneous hyperintense
mass (arrows) with hyperintense foci (arrowheads) in the endometrial cavity.

Pedunculated
Subserosal

bmucosal

Fig. 3. Location of leiomyoma.

& geA et oot el AR Ao 24 0= o] R0t 9ix]of wet 7-74/d (pedunculat-
ed), d9sk(submucosal), BW(intramural), 2}sH(subserosal), 12|31 AFg7d U (intracavi-
tary) AFg5- 02 F-Eh(Fig. 3). thi2 EAE0lA 340l §lot 2006-50%001141 L7 2tet,
R 55, AHE Holu 225 YHlste] HM 55 dod 4 JAH(17). 25u= Ak 7t
T2 2] A7) $7F I E AR f21t s ARl EE e TR ol FA S eI
4 QAR 2717} AAY A7t B2 A, el 259 B 250kE ZRlo] ofF¥r(18).
MRI= A8#22] tiH] sid=7} @5t] ZZ9] 912, 74k 27] B7tol] vlle- {-&5tct. 1
ARl AFgE2 T1 42937 T2 4234 BFollA A7 S-5ish #as A7t eo] Z
2 P HFig. 4) (19).
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Fig. 4. Typical leiomyoma in a 51-year-old female.

A. One of the masses is evaluated by transvaginal ultrasonography, and the 3.7 cm X 3.5 cm mass shows
heterogeneous hypoechogenicity to the surrounding myometrium.

B. In axial T2-weighted MR, the masses (asterisks) reveal lower signal intensity than the myometrium.

Fig. 5. Leiomyoma with red degeneration in a 43-year-old female.

A-C. On axial T2-weighted MRI (A), a 3.5 cm well-defined round mass (arrows) shows hyperintensity with accompanying peripheral hypoin-
tense rim. Axial fat-saturated TIWI MRI shows bright signal intensity of the mass, presuming hemorrhage (asterisk, B). Through axial subtrac-
tion images of pre-contrast T1WI from gadolinium-enhanced T1WI (C), the tumor shows no enhancement (asterisk, C).

T1WI=Tl-weighted image

X2 2% Hd(Degeneration of Leiomyoma)

AgTE-2 R FEHIE ¥/do] 7hsob BAE AlsE2 B AT Rt A e =
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Ar22E2| ¥ (Variants of Leiomyoma)
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Fig. 6. Llipoleiomyoma in a 66-year-old female.

A. On transvaginal sonography, thereisa 7.2 cm X 6.1 cm X 7.2 cm well-defined echogenic mass in the
myometrium.

B-D. The well-defined mass (arrows) with hyperintensity on both axial T2-weighted MRI (B) and T1WI MRI
(C) reveals a signal drop in fat-saturated axial TIWI MR image (D).

T1WI=Tl-weighted image
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Fig. 7. Cellular leiomyoma in a 55-year-old female.

A, B. On sagittal T2-weighted MRI (A), there is a 5.6 cm X 6.4 cm well-circumscribed, relatively homoge-
neous intermediate signal intensity mass (arrows) in the myometrium with relatively delayed homoge-
neous enhancement on axial gadolinium-enhanced T1-weighted MRI (B).

C. The mass (arrows) shows a high signal intensity with diffusion restriction on the axial diffusion-weighted
image.

D. Photomicrograph shows significantly increased cellularity compared to the surrounding myometrium
(hematoxylin-eosin stain, X 100).
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EUY e wfEe] oh2 BAGE A2E 3 thEA DWICIA TASZER Hol1l 2P54F J4
oAl wlA] FAGH F] HaF Ao 295 S EAH(Fig. 7) (4, 24). 2R oA 7t
5739] 713 FY(stromal tumor of uncertain malignant potential; ©|3} STUMP)-2 Z2]5}4
FEIE Qeho] EH 2 AARAZ]F £77]0] T2 /g T oM o2 HeelA Xdy]
7 ohe WD U2 STUMPR A3l Puslar Ueh(25). 482 the 23253} 5Us)
o B9 = AR Aol ARk Ak Rlh, Wy, AR s ol A= AT (26). T2 297
oA MPFA AgZEol Hs w2 FSE9 A2 =S Holil DWIoA SHiAehe: Hol=
AT FH 2 Holm H| AR 2F3S B 4= Urh(Fig. 8) (4, 27, 28). AP AR A4z
39 MRI J& RIZkE=e} Bo l 7} 90%-95% °1/gRl 2 th2A AbSZFe] MY = ok
(subtype)oll Tt MRI F/ 2742 & d-w o} A ot 2ejut AR AR Z3ol BA7F Hl
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Fig. 8. Stromal tumor of uncertain malignant potential in a 61-year-old female.

A-D.A6.0 cm X 4.6 cm well-circumscribed subserosal myometrial mass (arrows) shows intermediate signal intensity in sagittal T2-weighted
MRI (A) and heterogeneous enhancement in sagittal-gadolinium-enhanced T1-weighted MRI (B), and strong diffusion restriction in axial high
b-value diffusion-weighted image (C) and marked hypointensity on axial apparent diffusion coefficient map (asterisks, D).

E. Photomicrograph shows increased cellularity and mitoses (red circles, 12/10 high power field) without necrosis or atypia (hematoxylin-eosin
stain, X 100).
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Fig. 9. Adenomyosis and leiomyoma
in a 45-year-old female.

Sagittal T2-weighted MRI shows a dif-
fusely enlarged uterus and ill-defined
hypointense lesion (arrows) with
multifocal hyperintense foci in the
posterior myometrium of the uterine
corpus, compatible with focal adeno-
myosis. In contrast, a well-defined,
homogeneous, hypointense mass (L),
suggesting leiomyoma, is seen in the
anterior myometrial wall.

Table 1. World Health Organization Classification of Malignant Tu-
mors in the Uterine Corpus

Malignant Tumors in Uterine Corpus

Endometrial cancer
Endometrioid carcinoma
Serous carcinoma
Clear cell carcinoma
Undifferentiated and dedifferentiated carcinoma
Mixed carcinoma
Carcinosarcoma
Leiomyosarcoma
Endometrial stromal sarcoma
Undifferentiated uterine sarcoma

Adenosarcoma

=4 Z]’%E—/F%(Focal Uterine Contraction)
A A EeEHE T2 Z2GAolM As23d Arle7tee] Tu2 B 4 Qlot, 8Lt
oli= YAJHo]o| A BHE ZY5tA L cine MR G702 = ZHHT 4= Qlrt.

o4 R=ZHIF

0I->I

oPd AR AR FY2 IA dE SF o2 FESH MAE7]F(World Health Organiza-
tion; ©]5t WHO) &0l w2} Table 101 g 2]}l
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9}1‘:]’. 1:]/6}%’6}9:5'% H| A AR 0] AZ=So| 7}Af E5}o] AZEFo]

15%4 27F ok, 22479 12 %BFE 1EE29 AFgU oz o ~AE A &
1} Aol 9/\3”1 o2 B AEE R 27]0f HHE]7] wizof o< 7P ZTH30). ¥H 245
% 2 AFgUlRe2 2ok 39 AUttt et e FPAIREY o= Oﬂi‘éiﬂ L2
Z1} ¥R10] Hof type IEth 34 40| o &7} ] £2] 230, 31).

XP%”—HU 2 T1 G2l 878 AR Uit v wstod BlSshAU Al e e 2 o A

+ HIRSH AT 2 WEE M T2 Z2/dolie TS =2 Hol= 44 Az 9o
HIOH HFTL Aot SN T oAl AaE3oll HIsiA = w2 Ao =g wkeok(Fig. 10) (3,8,
30, 32).

A FERQ1}E}E] (International Federation of Gynecology and Obstetrics; ©15} FIGO) 74
of| 5 W75 A5k MRI 2H4ke] X 2 3)& Aok ol 5838 A2 slal AtKTable 2).
7] 2 Akaoll =39te o] Qs Abguietete® Apao] Y Aol Wt 1A (< 509%)2F IB (=
50%)%2 Ttk bz uietete] 230 R Aol tigh 1AA MRIC| RIFEet o=
69%-94%2F 64%-100%2 H| 4 W7} Wt 54 2954 S AR
£ F 90-150% Atojoll A AFgUtele- A4 A H} 27]of| 2GS E U A AFe250]
ApUiEetE o 2 Ao s £Y34E 0] 23 49 P54 Zol7t A UM 2F

Fig. 10. Stage IA endometrial cancer in a 54-year-old female.

A. On sagittal T2-weighted image MRI, endometrial cancer (arrow) shows low signal intensity than the nor-
mal endometrium and high signal intensity than the hypointense myometrium.

B. With the delayed phase of sagittal gadolinium-enhanced T1-weighted image, cancer (arrow) reveals hy-
pointensity to the myometrium, invading less than half of myometrium.
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Table 2. Staging of Endometrial Cancer

Stage Description
| Tumor confined to the uterine corpus

IA <50% of myometrial invasion

IB > 50% of the myometrium

Il Tumor invasion of cervical stroma, but yet confined to the uterine corpus
M Beyond the uterine corpus with local and/or regional spread

A Tumor invasion of the serosa of the uterine corpus and/or adnexae
1B Tumor invasion of vagina and/or parametrium
lnc Tumor involvement of pelvic and/or para-aortic lymph nodes
lnc1 Positive to pelvic lymph nodes, only
1nc2 Positive to para-aortic lymph nodes
v Tumor invades mucosa of bladder and/or rectum, and/or distant metastases
IVA Tumor invades mucosa of bladder and/or rectum
VB Distant metastases to intra-abdominal organs and/or inguinal lymph nodes

Provided by International Federation of Gynecology and Obstetrics, 2018 (3).

Fig. 11. Stage IB endometrial cancer in a 60-year-old female.

A. Axial T2-weighted MRI showing endometrial cancer (asterisk) with low signal intensity compared to the normal endometrium and high sig-
nalintensity to the hypointense myometrium.

B, C. The early phase (30 s) of dynamic gadolinium-enhanced axial T1-weighted MRI (B) showing the maximal contrast-to-noise between the
tumor (arrows, B) and inner myometrium. In the equilibrium phase (120 s) (C), the tumor (arrows, C) is less enhanced than the surrounding
myometrium and shows relative hypointensity.

Sh= ol f-85tH(Fig. 11) (3, 9). &l DWIZ} AFgufurete] 2%

9lon| £ LEo|ut AEo] YLt

ez o2 FEo] gk g ZH(uterine cornu)oll YIS A UErte] M H =5 Hrlsh=

o] =-20] = 4= QIth(Fig. 12) (33). AF7d+ 714 R0l = W7 s T2 F2 G dollA /44

o= AR 71Ho] FXHlEEe] Ao ® uhiE AHE Hojm 29

A £9] & 348 o]F o] xA7|(delayed phase)ollr& 7] 13 15 F-ESH= A 742 714

R o5 FoIsh 4= Qlth(Fig. 13) (3, 33). 7| = Alg- 9|2 uhdd WA= B7] [IIA= $%
o

o] Zp Aut e kA 9l ko] 2pH 47| 2 mhgst Qo] 7 [IIBE A At 2 bz
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Fig. 12. Stage IB endometrial cancer with = 50% of the myometrium invasion.

A-C. Axial T2WI MRI (A) shows hypointense lesion (arrow) in the right cornu and fundus of the uterus with focal diffusion restriction on axial
high b-value DWI (arrows, B) and hypointensity on ADC map (arrow, C). On DWI (B) and ADC map (C), the depth of myometrial invasion is
more clearly depicted than seen on T2WI (A).

ADC = apparent diffusion coefficient, DWI = diffusion-weighted image, T2WI = T2-weighted image

Fig. 13. Stage Il endometrial cancer in a 52-year-old female.

A, B. On sagittal T2-weighted MRI (A), a hyperintense endometrial cancer (arrows, A) shows cervical stromal
invasion with disruption of low-signal-intensity cervical stroma, which was pathologically confirmed from
the gross specimen (arrows, B).

| Fig. 14. Stage IlIA endometrial cancer
with adnexal invasion in a 74-year-old
female.

A broad-based endometrial cancer
(asterisk) in the uterine fundus and
right cornu shows extension (arrow) to
theright dilated fallopian tube on axial
T2-weighted MRI.

1114 jksronline.org
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Fig. 15. Stage IlIB endometrial cancer
with vaginal invasion in a 62-year-old
female.

Diffuse infiltrative endometrial cancer
(asterisk) shows tumor extension to
the cervix and vagina (arrows).

Fig. 16. Stage IlIC1 endometrial can-
cer with bilateral pelvic metastatic
lymphadenopathies in a 52-year-old
female.

Coronal T2-weighted MRI shows het-
erogeneous hyperintense endometrial
cancer (asterisk) and enlarged lymph
nodes in both obturator chains (ar-
rows).

Ag RIS ol 87| ICE SRt ol & Hol= [IC1¥} tis 9] Hxdxols

Ho| = IMIC2E F-23tTh(Figs. 14-16). B7] V= 1 7] Ak 944 2ol 7} Q= 9otk &

23} 2375 2 A o] Zlol= YT (Iymphovascular space) Y-S ol&5h= o] £2
+

Tt LS st Jubad o] o R= A B EET o] Uth(34-36). WEbA MRI= ©15
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2Z(Carcinosarcoma, 2 =g 2l213 2 Malignant Mixed Miillerian Tumor;
MMMT)

U5T2 o/ AYA7IoIM BAshs =R E7t g B S SolH %F(sarcomatous)
= (carcinomatous)S 25 EFSICH3E7, 38). F85-2 AU ubetat vlal A] 27| @AM =
o F3AA o2 XIgYo] =] ?Jlﬂr’d-\—} i, 123l TR ¥4 Hol5 &5 shof A7 FA1 &
tH37). 20099 FIGO *§7]°14 552 |F0| obd Aaui=tete] &Eek(dedifferentiated) &=

£ o]&4(metaplastic) FEf ﬁ—.—l6 TOo & FRSIAL AFsUtel 22 7|5 ARGE
MRI 2242 T2 Z2F/ oA vl det nA e ez
SRR WEETR9). 2YSE T1 G2 YoM dE52

Ag U atett Zro] DWIof|A] EAatAge 2 Qla) MAI S =2 B RItHFig. 17) 31).

Fig. 17. Carcinosarcoma in a 63-year-old female.

A-D.A6.5cm X 5.0 cm papillary mass (asterisks) with heterogeneous hyperintensity on sagittal T2-weight-
ed image MRI (A) is seen in the endometrial cavity, which shows heterogeneous enhancement (asterix) on
Gd-enhanced T1 weighted image (B). The mass (asterisks) reveals heterogeneous hyperintensity on axial
high b-value diffusion-weighted image (C) and high FDG uptake in FDG-PET/CT (D).

FDG = fluorodeoxyglucose
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Fig. 18. Leiomyosarcoma in a 57-year-old female.

A-D. On axial T2-weighted MRI (A), there is a 7.5 cm X 5.8 cm ill-defined heterogeneous mass (arrows) in
the uterine myometrium, showing heterogeneous enhancement on axial gadolinium-enhanced T1-weight-
ed MRI (B). T2 hyperintense portion (asterisk, A) with no enhancement (asterisk, B) within the mass repre-
sents necrotic changes. Heterogeneous hyperintensity on axial high b-value diffusion-weighted image (C)
and hypointensity on apparent diffusion coefficient map (D) are seen from the mass (arrows).
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Fig. 19. Low grade endometrial stromal sarcoma in a 70-year-old female.

A, B. On sagittal T2-weighted MRI (A), there isan 8.5 cm X 7.2 cm X 11.5 cm ill-defined heterogeneous hy-
perintense mass (asterisk) with hemorrhage or necrotic change filling the endometrial cavity. Focal myo-
metrial invasion (arrow) is seen. Note that the normal endometrium (arrowhead) is effaced. Sagittal gado-
linium-enhanced T1-weighted MRI (B) shows heterogeneous enhancement of the tumor (asterisk).
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Fig. 20. Adenosarcoma in a 54-year-old female.

A, B. Axial T2-weighted MRI (A) shows a 2 cm extent of the hypointense papillary lesion (arrow, A) with sev-
eral hyperintense foci in the endometrium. The mass shows multiple tiny non-enhancing foci (arrowhead,
B), representing cystic foci on axial gadolinium-enhanced T1-weighted MRI (B).

Fig. 21. Primary uterine lymphoma in a 70-year-old female.

A. Sagittal T2-weighted MRl reveals a 15.1 cm X 9.6 cm X 12.9 cm diffusely enlarged uterine corpus with homogenous intermediate signal in-
tensity. The endometrium (arrowheads) is effaced but preserved with fluid signal intensity.

B, C. Homogenous and strong diffusion restriction on axial high b-value diffusion-weighted image (B) and marked low signal intensity in ap-
parent diffusion coefficient map (C) suggests high cellularity of the tumor.
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o] $=TH47).

X+@2 T E(Primary Uterine Lymphoma)

AeHEE2 Y HxE 9] PEF(extranodal lymphoma)ollA ojxb4] o= WAsh= 7

FEHE-2 19 ol}2 whe WrkG). LAE AR mEL 2
%3

-
AR R} A2 A RS H 5= 727t Brh(52). T2 ARG golA A Z22 #2451

ol

[¢)

e T

7

T

ol

https://doi.org/10.3348/jksr.2021.0116 1119



Fodato|uty|x|

AHSHREY| ot 24 _ O
Table 3. Summary of MR Imaging Features in Benign and Malignant Disease of the Uterine Corpus
Disease Location MR Imaging Features
Endometrial polyp Endometrium Heterogeneous Sl or slightly lower Sl than normal endometrium with low Sl due
to the fibrous core and high Sl for cystic change on T2WI
Endometrial cancer Endometrium Higher SI than myometrium on T2WI
High Sl on DWI

Early washout than normal myometrium and shows maximal CNR between tumor
and normal myometrium on DCE
Carcinosarcoma Endometrium High SI than myometrium on T1WI
Heterogeneous high Slin T2WI
Delayed enhancement

High Sl on DWI
Leiomyoma Myometrium
Typical leiomyoma Well defined, low SI than normal myometrium on T2WiI
Cellular leiomyoma Heterogeneous high Sl on T2WI
Gradual and homogeneous enhancement high Sl on DWI
STUMP Intermediate Sl on T2WI
Heterogeneous enhancement
High Sl on DWI
Leiomyosacroma Myometrium Heterogeneous intermediate to high Sl on T2WI
High Sl on T1WI due to hemorrhage
Heterogeneous enhancement
Heterogeneous high Sl on DWI
Endometrial stromal ~ Endometrium and/or Heterogeneous high Sl with low SI of worm-like structure or nodularity on T2WI
sarcoma myometrium Heterogeneous enhancement
High Sl on DWI
Adenosarcoma Endometrium, myometrium,  Low Sl within hyperintense cysts on T2WI
uterine cervix Intravascular growth
Lymphoma Myometrium, uterine cervix ~ Homogenous intermediate or high Sl on T2WI

Homogenous enhancement
Homogenous high Sl on DWI

CNR = contrast-to-noise, DCE = dynamic contrast-enhanced images, DWI = diffusion-weighted image, SI = signal intensity, STUMP = stromal
tumor of uncertain malignant potential, TIWI = T1-weighted image, T2WI = T2-weighted image

T ASAER Hol= njRg bz Hth7F E4oIH uiiRol] Aufo] 2T 4= RAth(Fig. 21)
o] M7t njrka o 2 27 AF-e o= ekt Ago] &0
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