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Major diagnostic signs of magnetic resonance imaging for uterine adenomyosis
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[Abstract] Objective To investigate the value of abnormal thickening of the junctional zone, and T, weighted imaging (WI)
and (or) T,WI hyperintense in magnetic resonance imaging (MRI) for the diagnosis of uterine adenomyosis. Methods The MRI
images of 37 cases of adenomyosis confirmed by pathology in Changhai Hospital of Navy Medical University (Second Military
Medical University) from Jan. 2013 to Jan. 2016 were retrospectively analyzed, and 37 cases of normal uterus and ovary confirmed
by MRI in the same period were randomly selected as controls. The maximal junctional zone thickness (JZ,,,), the difference
between the smallest and largest junctional zone thickness (JZgg), and the ratio of JZ,,, to maximal myometrium thickness (JZ,,,../
M,...) were measured and compared between the two groups. The receiver operating characteristic (ROC) curve of each parameter
in diagnosis of adenomyosis was drawn, and the area under curve (AUC), cut-off value, sensitivity, specificity and accuracy were
calculated. In addition, the T,WI and T,WI hyperintense and their types in the uterine wall were observed. Results There were
significant differences in JZ,,, JZ and JZ, /M, between the adenomyosis and control groups (all P<<0.01). The AUC for the
diagnosis of adenomyosis by JZ,...., JZ, and JZ,../M,... were 0.95, 0.90, and 0.85, respectively. When JZ . = 10 mm, the sensitivity,
specificity and accuracy were 78.8%, 97.3% and 88.6%, respectively; when JZ ;= 3.4 mm, those were 81.8% , 91.9% and 87.1%,
respectively; When JZ,./M,,..=61%, those were 72.7%, 83.8% and 78.6%, respectively. Eighteen cases (48.6%) had only T,WI
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hyperintense, while 14 cases (37.8%) had both T,WI and T,WI hyperintense; most of them showed snowdrift sign on T,WI

and (or) T,WI. T,WI and (or) T,WI showed linear stripe sign in 5 cases (13.5%), microcapsule sign in 5 cases (13.5%), and

cystic hemorrhage syndrome in 1 case (2.7%). Conclusion JZ_ , =10 mm, JZ;;=3.4 mm and JZ,,/M,...=61% have

significant diagnostic value in diagnosis of adenomyosis, and JZ,,, has the best diagnostic efficiency. Snowdrift sign, linear

stripe sign, microcapsule sign and cystic hemorrhage sign on T,WI and (or) T,WI are unique for the diagnosis of adenomyosis.

Comprehensive evaluation of the above signs can improve the diagnostic value of MRI and early accurate diagnosis of

adenomyosis.
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Fig1 Typical images of homogeneous thickening in

junctional zone on T,WI
A 60-year female patient. A: Sagittal T,WI; B: Axial T,WI.
WI: Weighted imaging
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Tab 1 Values of JZ,,,, JZ4y, and JZ,,,./M,,.. of patients in adenomyosis and control groups

n=37
Group JZ, d/mm JZ g d/mm JZ 10/ o (%0) _
Minimum Maximum M (Q,, Q) Minimum Maximum M (Q,, O,) Minimum Maximum x*Es
Adenomyosis 6.5 57.3 15.3 (10.6, 24.6) 0.2 51.4 6.70 (4.1, 17.2) 14.1 100.0  68.4%10.7
Control 2.4 11.1 6.1(5.3,7.9) 0.3 4.4 1.4 (0.8, 2.6) 20.2 70.7  453%12.6
Z/t value 5.1 5.0 —5.8
P value <0.01 <0.01 <0.01

JZ.,..: Maximal junctional zone thickness; JZ: Difference between the smallest and largest junctional zone thickness; JZ,,../M,

‘max’ ‘max*

Ratio of JZ,,, and maximal myometrium thickness; M (Qy, Qy): Median (lower quartile, upper quartile)

Sensitivity
1
~
T
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1 —specificity
B2 VZy VTN IZ, M, ISETFERRALER ROC Hik
Fig2 ROC curves of JZ,,,., JZ and JZ,,, /M, for
diagnosis of adenomyosis
JZ,.: Maximal junctional zone thickness; JZ,y: Difference
between the smallest and largest junctional zone thickness;

JZ,,/M,e: Ratio of JZ, ., and maximal myometrium thickness;

ROC: Receiver operating characteristic
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Tab 2 AUC of ROC curve, cut-off value, sensitivity, specificity and accuracy of JZ, .., JZ, and JZ,,,/M,,.,

for diagnosis of adenomyosis

Parameter AUC Cut-off value Sensitivity (%) Specificity (%) Accuracy (%)
IZ,0x 0.95 10 mm 78.8 97.3 88.6
IZ s 0.90 3.4 mm 81.8 91.9 87.1
JZ, o/ Minax 0.85 61% 72.7 83.8 78.6

JZ,.: Maximal junctional zone thickness; JZg: Difference between the smallest and largest junctional zone thickness; JZ,,,/M,,..:

Ratio of JZ,,,, and maximal myometrium thickness; ROC: Receiver operating characteristic; AUC: Area under curve

B3 EASERANTSRAIVESREH MRI RimIEE
Fig3 MRI images of snowdrift sign in patients with adenomyosis and the pathology

A 32-year female patient. A, B: Sagittal (A) and axial (B) fat-suppressed T,WI showed that the posterior wall of the uterus was
full, with a round conjunctival hypotensive mass and unclear local boundaries, scattered the patchy or small saccular hyperintense
(snowdrift sign); C: Axial T,WI showed that patchy hyperintense was scattered in the lesions with isointense signals, but the number
of hyperintense was reduced obviously; D: Pathology showed the endometrioid tissue was found in the myometrium of the uterus,
and the surrounding smooth muscle proliferated, with disordered and knitted arrangement (H-E staining, scale bar=500 pm). MRI:

Magnetic resonance imaging; WI: Weighted imaging

.14 mm

4 T,WI ELREFGEMBELERADNFSIRAVE BF BB E K
Fig 4 Typical images of linear stripe sign and microcapsule sign on T,WI in patients with adenomyosis

A-C: A 56-year female patient. Sagittal T,WI (A) showed that the junctional zone was thickened evenly, and a short stripe of

hyperintensity (linear stripe sign) extending from the endometrium to the junction zone was seen in the anterior wall of the uterus.

The linear stripes were not well displayed on axial T,WI (B) and T,WI (C); D: A 45-year female patient. Sagittal T,WI showed that

the thickness of the junctional zone was not uniform, and there was dot-shaped high-signal shadow wrapped in annular low-signal

(microcapsule sign) in junction zone of the anterior wall, with JZ_,,=11.14 mm, but JZ _, /M, =68.1%. WI: Weighted imaging;

JZ.,.x: Maximal junctional zone thickness; JZ,.../M,...: Ratio of JZ, ., and maximal myometrium thickness

FRTES AR Ve VZa0 K VM BIZ, =10 mm . JZ40=3.4 mm., JZ,,/M,,, =61%
3 ASRGHATIE, AT 2 ROC thgkk  HHRABENSENE. JZ,,>12 mm EHATZ
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