+ 1056 -

doi 10.12122/j.issn.1673-4254.2020.07.22 J South Med Univ, 2020, 40(7): 1056-1061

MRI CT

M 2 FRAM % R RS ELEHE B S AT, £, Rids
B BRI R Fd B a =888, & 7 510515

THE: B REHINR ARG AR B A SRS o Foik WE 20184 R i BERI R r i BE B R i2 A 1 MR
CTRAZEE , R AR RS TH 5 A MR K CT di4E4% 1025, 1 FH Mimics 19.0 PR ISR A A Lot
REHAT = Hem gt RS TR RN D RGE PT A T I S (4 hr . 2658 1048 MRIUBHE AL s e B bk SR IE
1M 1022 CTHARAE IS FbRaE S BEA LREAEA 18 2 N RIE A T L S8 gl it , AR PR S
£:151.117.9° B : 137.3+14.0° JRIEREE Ff :47.8+12.1° JRIEMURMA :21.5+7.3° 0f) : 83.8+13.8° A 5 HIR : 15.3+3.0 mm  JR
TERESUUREEE :2.6+0.6 mm, 458 TNl =4k d S HRRENS ELF A NRILIR R — ZEffIE A SRt MR R R G 41 it
IR =HEHR T, 35 22 AR LA A BE A, W] APRER BN [R) A HE A PR ZR SN i) Mo DI RE Y 22 S bR AR
REIR] : AR s CT A 152 s WU 5 e ; Pl 5 — 4 s B s JLMT 244

Three-dimensional modeling of female urinary system based on MRI and CT data
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Abstract: Objective To reconstruct a three-dimensional model of female urinary system based on magnetic resonance imaging
(MRI) and tomography angiography (CTA) data. Methods MRI and CTA datasets were collected from 20 patients in our
department in 2018 for reconstructing 3D models of the bladder urethra in resting state using Mimics19.0 software combined
with engineering software. The metric parameters of the bladder urethra were analyzed in the reconstructed 3D model.
Results The bladder and urethra were successfully reconstructed using 10 MRI datasets, and the kidney, ureter and bladder
were reconstructed using 10 CTA datasets. Using engineering software, we measured a number of cysto-urethral geometric
parameters, including the cysto-urethral posterior angle (151.1+17.9°), beta angle (137.3+14.0°), urethral pubic angle (47.8+
12.1°), urethral tilt angle (21.5+7.3°), alpha angle (83.8+13.8°), the posterior pubic space (15.3+3.0 mm), and the urethral striated
muscle thickness (2.6+0.6 mm). Conclusion Three-dimensional reconstruction of the anatomical model of the human urinary
system provides a platform for studying the fine anatomy of the female urinary system and allows measurement of multiple
parameters to better understand the functional differences of the bladder and urethra in different populations.
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Fig.1 Two-dimensional MRI cross-section image. A and B are cross-section MRI images of the same patient,
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the high signal area represents the bladder, and the blue area represent the mask of bladder.
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Fig.2 Cross-sectional 2D images of the kidney in arterial and urinary phase. A:

Arterial phase image showing low signal in renal pelicalyceal region and high signal
in renal parenchyma; B: Urinary phase image showing high signal in the renal

pelicalycea.
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Fig.3 3D models and measurements of urinary system based on MRI and CT datasets. A: a angle; B: Urethral pubic angle; C:
Retropubic space; D: Posterior bladder and urethra; E: Urethral tilt angle; F: Urethral striated muscle thickness; G: The length and
width of the kidney.
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Fig.4 Three-dimensional model of the bladder and urethra based on MRI dataset. A-J: Represent the 3D models of 10

patients' bladder and urethra.

2.2 BIAMBE T CTARIBE LI R G = R

5 MRUSHRE #5747 TR R, CTA BARAE R
R LEARDRER I 57 AES KIS, 335 52 740 bif 1 Y
PEIREIE S SRR, o] WXUE S 2 e fn s,
TNV BT , AR AR Bl DK LS T AL AU S5, AN SA T
INo YN — D AER  FEAER I PG T4 5
RGBT O B AR RS, BRI A
Hho R, B s R S R e S R
Zoad BE - EIE T PG R, A R IR
T 22 5 SO0 S A R 1) 22 52, 7E sl Bk 4 4

B5 BT CTA BHREMBEM L IHiAIR R = 4HRE

Fig.5 Three-dimensional model of female urinary system based on CTA dataset. A: Holistic view of three-dimensional model of urinary

Jev S IR [+ A IR TLE A I PR AP 318 , DRIB PR R T 73
MBS 225, ] S ECRERMIR R G —HEi
AR 225 (I 5B~F) o i S F Al i
WIALDIRE , 255 B B o T AT T ) 7 30 S o o
SHPEZS, A TCEBUK AR BB  BRAN —4Esr
PER R, AT RIS MR ISR IS R/ IMT oS0
XU AR B R AT AT EDUAA (K1 6) o

H T MRUKCHS B AR RS PRI — AR 0 -
AP B AT e RSB I PR AR DR 20 i o 2 K
I, 2 S PRS0 AT , AR 15% 10 Bl E RS e IR

‘)

H #
. J

system and blood vessels; B-F: Represents the 3D models of urinary system of 5 different patients.
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Fig.6 A translucent bilateral kidney model based on the CTA dataset including the renal parenchyma, renal

pelicalyceal, and proximal ureter. A: Right renal is higher than left one; B: Right renal is almost the same level with

left one; C: The right one is lower than the left one.
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