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Computerized modeling of 3D anatomy of total lumbar based on CT/MRI fusion medical
image data
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[Abstract] Objective: To reconstruct the 3D model of the whole lumbar spine, including vertebral body, annulus fibrosus and
nucleus pulposus of intervertebral disc, CAD technique was used to fit CT and thin layer of MR data. Methods: In this study, 3D CT
scan data and thin-layer MR data were collected from a Chinese male volunteer. Scanning range : L1 -S5. MRI was performed using
SPCE and STIR sequences with the slice thickness of 0.5 mm. A high-resolution CT spiral scan was acquired with 120 kV radiogenic
tube voltage,0.75 mm slice thickness and 512X512 matrix. CT and MR date were stored in DICOM format and imported into MIDIVI to
reconstruct the 3D structure of soft and hard tissues respectively. The data of nucleus pulposus and annulus fibrosus of intervertebral
disc were measured in Midivi. According to the obtained data, the distribution of nucleus pulposus and annulus fibrosus was depicted
in MIDIVI, and registration was performed according to the anatomical marks. Thus, the anatomical model of the whole lumbar spine
with the fusion of vertebral body, intervertebral disc annulus and nucleus pulposus was obtained. Results: MR obtained 470 SPCE and
240 STIR images, and CT obtained 738 images. The volumes of the generated vertebral body and sacrum were 47.49,50.92, 58.95,
62.86, 62.60, 218.85 cm’ respectively. The intervertebral disc volumes of L1-S1 were 11.08, 12.30, 13.12, 13.89, 13.55 cm’
respectively. The STL data file of the full lumbar 3D model was 238 M. Conclusion: High - precision 3D anatomical data of
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intervertebral disc and vertebral body can be obtained by thin-layer MR and CT scanning respectively. These models can be accurately

established by the fusion image based on anatomical marks.

[Key words| CT;MRI;computerized modeling ; fusion image

BEE N DA JE BAR T J7 20 TR BRI
U TR Y RO AR AN W BT AR AR
WA T HEMEN G O GRAR SR — R S, RER
f o B AR T R B ME ] B AYIR A . R, el A
TSR Y 0 T M 1B) B B AX L 2T 4E R Y AR, M
PEASTES I3 PR AR T J2 75 5 BOHE ] 8 21 4k PR il
2L RIEY PR RERZZH SR e di 2, X T
HES S 1) LI FBTT DAL ORS THER 7 AR A 2
(EEES =98

EARERR R SR A A TR ZS , T X 2
(] B3 A — e g, HAR AR5 A R, B i
Il PR 3 22 38 3 LT 2 4998 (computed tomogra-
phy, CT) G397 (magnetic resonance, MR ) i{5 5k
HEFT AR R 12 . CT I Re e 4R It LA 5
1o 2% [E] 3 23 B g w1 0, (E G HE R AR
HME LLXERS 40 B9 52 S8 HEA T 0 A5 T MR 4140 E
e RATECA F= 5 R LU 5 R (H =3 6] 43 %
FRBR, ARAESE T MR B35 52 3K 20 ) = 2 gk 151 1)
W BRI, AT A R RAS AR 200 1Y) = 2 52 15 i
PR | SR HENR HEIRI BT AERR B AR Y
ARCFIWT , O IEHESS 2T AT T I S MER

ABFFER AL BT (computer aided
design, CAD)FeA , 38 i T AL 2 BE
4R K114 (magnetic resonance imaging, MRI) 55 4f5 1)
ARCEE GG, TIREEAE A 58 8 R 5 e
A HE ) 355 2T 2 30 A 55 T A ) 4 A 5 R R 42
JEEHE = A LA B

[J Nanjing Med Univ,2022,42(12):1710-1715]

1 #RFEE

1.1 A

3.0 TAZRE AR R CT(Siemens 23 7], {5 H ) |
P 2 R AL BRAK A (Midivi, 8523, HP D .

FAREIE, SRARF ML, 7R ORI B A — 3
FAE BT 4 Sl HL A A 1L1~S5 95 Be b 47404 : MRIT
Jhk v 5 &2 15 8] 230 ms, [F135 B 8] 225 ms, J3 51 Spee
J Stir, B %% ] 220 ms, 48P A/ 350 mm, 5 Bf
320 x 320, )2 J& 0.5 mm; CT H J& 120 kV, H i
200mAS, JH 4 512x512, 25 0.75 mm F 34 5 514
Y L+ PR 2R — A A R L 2 F i 28R H T 4% F
7, 2345 738 M CT M4, 710 i MRIIEME . 2B LY
HEWTTE SCPFORATA DICOM S
12 Fix
1.2.1 CTHEBAER

B CT s 15 5 A Midivi H, 8 H profile line
T HAEF S AR R MM B 53 8L 2 )i
2%, i FH shresholding 717 5 B ) B {6, 4% 2
Bl ya o R B A 135~1 624, 38 FH region
growing % T H T YRR 75 X3k . AR 5 ] X X dak
o MR I i Ach P ) o i DX R 4 2 TR T L
G BLHEATAB AN , R AT DAAT RO A A A rh
LB, T Ao e R B B i i o J 2 Y iy A PR s
FRIFOHCT WA BOBAS o W7 55 XS 4% 2
SCAE I 2 S5 {f FH calculate part T. B3z 5845 31 = 44
R . SERUR PLSTL 4% 30 S R A7

A B HEATGH IR A BRI 5 P OUE LE 5 C LD - BREETE PR (06 B
Bl SEEIEEIALIE R & X AR R4 R R E R

Figure 1 Image data selection, processing and generation of the corresponding model in the software
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Figure 2 Image of one of the discs before and after mak-

ing the nucleus pulposus
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Table 1 Anteroposterior and lateral diameters of the

nucleus pulposus and annulus fibrosus of the

required intervertebral discs (mm)
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L5~S1 27.9 35.8 333 50.1
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Figure 3 L1~2 intervertebral disc parameters obtained
from image data measured by medical model-

ing software
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Figure 4 Vertebral body and disc registration schematic

diagram and post-registration effect
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Figure 5 Data model(A )and the cross section corresponding to the arrows in Midivi (B~H)
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Figure 6 Data model (A )and the cross section corresponding to the dotted line in Midivi (B~H)

AR O MkEE f
ARG ‘
DIETRERIEE - ‘ B

®

E7 BEHTELRIHREER

Figure 7 Flow chart of designing whole lumbar spine
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Table 2 The ratio of nucleus pulposus and intervertebral

disc volume to nucleus pulposus
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Figure 8 Transparent view of the lesion site
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