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Radiologic Evaluation
of Uterine Lesions
Using a Pattern
Recognition Approach
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It is important to distinguish uterine lesions from other lesions occurring in the pelvic cavity for the
proper management. The primary radiological evaluation of uterine lesions is performed using trans-
vaginal ultrasonography, and if the lesion is too large or shows atypical benign imaging findings, mag-
netic resonance imaging should be performed. Analyzing radiological findings of uterine lesions
through a pattern recognition approach can help establish the accurate diagnosis and treatment plan.
In this pictorial assay, we describe imaging characteristics of various lesions arising from the uterus
and evaluate them based on the pattern recognition approach.

Index terms Neoplasms; Diagnosis, Differential; Ultrasonography; Magnetic Resonance Imaging
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Fig. 1. Key features for differentiation among pelvic lesion origins.

A. A mass originating from the uterus shows uterine tissue draped around the mass, called the “claw sign
(arrows).”

B. When a mass is attached to the uterus by a stalk (called the “bridging vessel sign, arrow”), the vascular
structure between the mass and the uterus aids the determination of a uterine origin and is commonly not-
ed in cases of pedunculated subserosal uterine myoma.

C. Sharp angles between the ovary and deformity of its edges, called the “beak sign (arrows),” suggest a le-
sion of ovarian origin.

D. The gonadal vein joins a mass (the “ovarian vascular pedicle sign”), the ipsilateral normal ovary is not
identified, and a lesion of ovarian origin should be considered.
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Uterus

Uterus
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E2 Uro] &4 Ak
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QITpH Ha7| o] BR-g Alfsfiof Sk, 9).
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Fig. 2. The identification of a lesion with a primary uterine location.
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Fig. 3. Ultrasonographic findings of normal endometrium according to menstrual cycle.

A. Proliferative phase. The endometrium shows a typical trilaminar appearance consistent with the inner-
most hyperechoic collapsed lumen (arrowhead), the inner hypoechoic stratum functionalis (dotted arrow),
and outer hyperechoic stratum basalis (arrow).

B. Secretory phase. The endometrium is diffusely thickened and homogeneously echogenic (arrows).

C. Menstrual phase. The endometrium appears as a thin echogenic line (arrows).

D. Post-menopause. The endometrium is a diffuse 4-mm-thick echogenic line (arrows). In the case of hor-
mone replacement therapy, the endometrial thickness can increase by up to 10 mm.
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Fig. 4. Margins of lesions mainly located within the endometrium.
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Fig. 5. Margins of lesions mainly located within the endometrium.

A, B. Endometrial polyp. TVUSG shows a 3-cm focal lesion with a smooth outline and distinct endometrial-
myometrial junction (arrows, A). MR sagittal T2-weighted image shows a focal lesion with heterogeneous
signal intensity lesion in the endometrial cavity (arrows, B).

C, D. Endometrial cancer. TVUSG shows dilatation of the endometrial cavity with hematometra and endo-
metrial lesions with irregular outlines (arrow, C) and an indistinct endometrial-myometrial junction (dotted
arrow, C). In another case of endometrial cancer, TVUSG shows a focal endometrial lesion with an irregular
margin (arrow, D) and an indistinct endometrial-myometrial junction (dotted arrows, D).

TVUSG = transvaginal ultrasonography

3.07cm

1.83cm
SN2 S G
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Fig. 6. Extent of lesions mainly located within the endometrium.

A. Endometrial polyp. Focal homogeneous endometrial lesion with a smooth outline (arrows).

B. Endometrial hyperplasia without atypia. Diffuse homogeneous endometrial lesion with a distinct endo-
metrial-myometrial junction (arrows).

C. Endometrial cancer. Sonohysterography shows a focal endometrial lesion with an irregular outline (ar-
rows) and heterogeneous internal contents.

D. Endometrial cancer. Magnetic resonance sagittal T2-weighted image shows a diffuse endometrial lesion
invading more than half of the myometrial space (arrow).
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Fig. 7. Internal contents of lesions mainly located within the endometrium.

A, B. Endometrial hyperplasia. Endometrial hyperplasia may present as homogeneous echogenicity (arrows, A) or be accompanied by
regular cystic areas (arrows, B).

C. Tamoxifen-related endometrial hyperplasia shows diffuse endometrial thickening with homogeneous background echogenicity and
regular cystic spaces (arrows).

D, E. Endometrial cancer. Transvaginal ultrasonography (D) and sagittal T2-weighted image (E) showing a heterogeneous mass in the
lower uterine body involving the endometrium with extension into the myometrium (arrows) and internal cystic space with fluid-fluid
level suggestive of an intratumoral hemorrhage (*).
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Fig. 8. Evaluation of lesion vascularity mainly located within the EM on color Doppler ultrasonography.
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orgin ongin multifocal origin
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Colorscore 1-2 Colorscore2-3
EM thickness 9-17 mm EM thickness 8-18 mm EM thickness 11-28 mm
Endometrial hyperplasia Atypical hyperplasia Endometrial cancer
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Fig. 9. Vascularity of lesions mainly located within the endometrium.

A. Endometrial polyp. A single branching vessel supplying a focal homogeneously echogenic endometrial
lesion is visible on a color Doppler study (arrow).

B. Endometrial hyperplasia with atypia. The color Doppler study shows profound vascularity with multiple
vessels of multifocal origins in the diffusely thickened endometrium.

C. Endometrial cancer. Multiple vessels with focal origin are visible within the focal heterogeneous endome-
trial lesion with an indistinct endometrial-myometrial junction.

D. Endometrial cancer. The color Doppler study shows abundant blood flow showing multiple vessels with
multifocal origins supplying a diffuse heterogeneous endometrial lesion with an indistinct endometrial-
myometrial junction.
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Fig. 10. Gestational trophoblastic disease.

A. TVUSG of a 33-year-old female with dysfunctional uterine bleeding and increased serum beta-hCG level
(209047.5 mIU/mL). A diffuse space-occupying lesion with homogeneous endometrial echogenicity and reg-
ular cystic spaces (arrows) shows a snowstorm appearance suggestive of a complete hydatidiform mole.

B. TVUSG of a 27-year-old female with abdominal pain and an increased serum beta-hCG level (> 225000
mlU/mL). A diffuse space-occupying lesion with homogeneous endometrial echogenicity and regular cystic
spaces is visible (arrows). Histologic examination of endometrial curettage of the lesion revealed a partial
hydatidiform mole.

hCG = human chorionic gonadotropin, TVUSG = transvaginal ultrasonography
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248 FHRITH29).
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Fig. 11. Margins of lesions mainly located within the myometrium.
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A & FARSE FEIZEA] thdshA]l HY 4= Lo, ARk A eojA= 2R AAIE Ho
H 223 (intramural uterine leiomyoma)=te] Z1Ho] %R?_ o7} 9tk nE= 22U
9t7]2 8- (high grade endometrial stromal sarcoma)°|4 U235} 2}g-8-F(undifferentiated
uterine sarcoma) (Fig. 12F)& o FH ot Ala52 HWstal E12]5 FAIE Kol <l
Aot 79 FRER9 ol o E5HtH29, 33).
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Fig. 12. Margins of lesions mainly located within the myometrium.

A, B. Uterine leiomyoma (arrows). A solid hypoechoic (A, TVUSG and hypointense B, MR T2WI) mass with distinct margins within the uter-
ine myometrium.

C, D. Uterine adenomyosis (arrows). Asymmetric enlargement of the anterior uterine body with a hypoechoic (C, TVUSG) and hypointense
(D, MR T2WI) lesion with indistinct margins. Widening of the junctional zone with internal T2 hyperintense foci is noted on MR T2WI (D).

E. Low-grade endometrial stromal sarcoma. MR sagittal T2WI shows a solid mass with relatively distinct margins (arrow) located within
the endometrial-myometrial junction. Compared to a leiomyoma (dotted arrow), the low-grade endometrial stromal sarcoma shows fo-
calindistinct margins (arrowhead) and heterogeneous signal intensity.

F. Undifferentiated uterine sarcoma. MR sagittal T2WI shows diffuse uterine enlargement and a heterogeneously intermediate signal in-
tensity lesion with indistinct margins replacing the entire uterine myometrium (dotted arrows). Note the enlarged pelvic lymph nodes
suggestive of metastatic lymphadenopathy (arrows).

TVUSG = transvaginal ultrasonography, T2WI=T2- welghted image

A F, A TS, A UHHEE RS, T4/ AeAldE 52 B 22l 4
o

EE R U AT 25 F3 FeI2 BY 4 glo] Pl ofhek A BRI AT2E F

) R0 thefet /g el gt E443HE 7hs oAl s, thst A2 5-2] WS 7hEzITe] =
2= Tth(Fig. 15). leP l © AFs 22 A3 G/ T2 B2/ ollM #det AN o7
o] 232 Ho|o ARG E AATHE R HOItk30). AFEEE & A A (myx-

oid degeneration), % %! (cystic degeneration)©| R AL M2 AFg-2F(cellular leio-
myoma), E=F3 Mg FAAH ] & FY(smooth muscle tumor uncertain malignant
potential)®] ¥ T2 FEF/JollM LA =2 HA 4 lon o] F HHH/Ju} /gL =

FSAEN A =rh36). 214 H A (hyaline degeneration)o] 5RFEH T1 9 T2 =g gollA]
Fo7dol ZEA] =t /] (red degeneration)s Eol= Afg

k-
ZL2 T1 Z2GA0IN TASHER Holx T2 2 Aol AAZH =] HFeS B 4 9)
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Fig. 13. Extent of lesions mainly located within the myometrium.

A. Leiomyoma. Focal mass with distinct margins and a homogeneous T2 hypointense myometrial mass (ar-
row).

B. Diffuse leiomyomatosis. Numerous diffuse myometrial masses with indistinct margins and homoge-
neous T2 intermediate signal intensity replacing almost the entire uterine myometrium (arrows).

C. Focal adenomyosis. Sagittal T2-weighted image shows a focal ill-defined hypointense lesion with inter-
nal high signal intensity foci involving the anterior uterine body (arrows).

D. Diffuse adenomyosis. Sagittal T2-weighted image shows diffuse enlargement of the uterus with diffuse
T2 hypointense lesions and internal high signal intensity foci (arrows).

ABHEEETL A7 FY YOI E AT-2ED} HHE 7o) of 2l 5 oLk R 2
B 2 NS Fulslo] BRUSPA Holw, At BEGste] 2 2208 eshs a7l B
o o 2)slot s, 20). AFHEYI L FY BPolE NEFS ol Hut WA o B
o] Suivlo] o BT RS Rol1 2GS SR Ash Lehith2o, 33). 5 U] £
W3t WAL QIR EF AN 7 1A 9le) HEF A (celluarity) S BIKE 4 QL B
HZRPFe MY AFREL EsHT £ Foh BNFEG JoIM AF Y B8] L
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Fig. 14. Atypical manifestation of adenomyosis.

A-C. Adenomyoma. Focal pedunculated subserosal myometrial mass is seen on TVUSG (arrows, A). Heterogeneous T2 dark signal intensi-
ty mass (arrows, B, C) with internal T2 (B) and T1 (C) high signal intensity foci (dotted arrows, B, C).

D-F. Adenomyotic cyst. Focal heterogeneous intramural myometrial mass is noted on TVUSG (arrows, D). Focal irregular cystic lesion with
T1and T2 high signal intensity (arrows, E, F) and surrounding an ill-defined T2 hypointense lesion (dotted arrows, E).

2S5 Holil AR 7|44 (apparent diffusion coefficient; ADC) /ol @2 3 ol
© AL MEZA0l B O AHs5FS F © AlXFshs A7 olt(Fig. 16) (37).
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& A4l e o] Boj5S 2ot Y4570l uef o]ladd AFsylEtRAlol &
Ujo]| T1 FZ G4l AT 2ol So] Holtk(14, 30). AZEL U ==
AEH = Holr, ZZmoja= Tl FEfQ] o 2 Hof ojxpi/do] = AFe2E
o] oot 2713 F delM = AaFE fAlSHA AL S| 1y TH= Ko,
W 2AFgURMS AlAlShE te] T1 T2 42730l e e 298 xgtst

o
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trioma)a} o] £84 d3F =2 BRlrt. 2-gutol|A] Ia/de] B3hd/d S22 Ho|r 9o
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Fig. 15. Internal contents of lesions mainly located within the myometrium.

A-D. USG images shows solid myometrial masses with distinct margins and relatively homogeneous hy-
poechoic echogenicity, all of which can be diagnosed as typical uterine leiomyomas.

E-I. MRI reveals the internal contents of the myometrial masses and enabling the characterization of the
myometrial lesion.

Sl =signal intensity, STUMP = smooth muscle tumor uncertain malignant potential, USG = ultrasonography

STUMP: Leiomyoma with

T2 hyperintensity myxoid degeneration:
T2 hyperintensity

Typical leiomyoma
without degeneration:
homogeneous T2 dark SI

Leiomyoma with red degeneration:
T1 high Sl without enhancement
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Fig. 16. Analysis of internal contents of myometrial lesions.

A-C. Low-grade endometrial stromal sarcoma. On pelvic MR, a relatively circumscribed mass located in the endometrial-myometrial
junction shows T2 intermediate signal intensity with heterogeneous internal contents showing internal T2 hypointensity and T1 hyperin-
tensity without enhancement suggestive of the hemorrhagic foci (arrows).

D, E. Carcinosarcoma. Pelvic MRI shows an irregular solid mass located within the endometrial-myometrial junction with endo-/exophytic
components and a hemorrhagic area (arrow, D) and marked diffusion restriction with a low apparent diffusion coefficient (0.784 X 107
mm?/s) of the solid component (E).

Fig. 17. Vascularity of lesions mainly located within the myometrium.
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O i
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Fig. 18. Uterine arteriovenous malformation.

A. B-mode ultrasonography shows a focal lesion in the posterior myometrium with an indistinct margin, heterogeneous echogenicity,
and small internal anechoic spaces (arrows).

B, C. Doppler ultrasonography shows mosaic pattern color signals with aliasing and low-resistance high-velocity flow.
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Fig. 19. Cervical lesion.
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