« 650 - PP 2022 457 HE 35 4555 7 W1 China J Orthop Trauma, Jul.2022, Vol.35,No.7

- g BRI T -

BERHIE AR 1S40 CT SR BT

sk, wER, THER, Rk
(P EFBLERE R F TR AR EG SR WL T 315010)

[HE] BB R TR TMIANAKCT NS T MR THEHBMMK Denis | K %4 4788 Fik. @ BE >
2020 # 1 A % 2020 4 6 A E% REHF CT 4 101 4], % 49 #), B 52 4, 58 (49.11+15.02) % . EAKF = 4t
MBI ENZTEEH IR FRATREMNZRA T >N, ERBREFLELXTREFTLES, HREILTLY
A EH A (42.55+4.73) mm;S,.S,.S; LT @ A ERE XV @ KT BRAA (19.09+3.07) mm, (15.34%
2.69) mm . (8.29+2.48) mm;S, 3L-F @ oy B S & 5T 4T, A LS f A (7.49+7.49)° . (24.07+4.89)°;S, 3L+ @ K
M S A A (=3.10+8.95)° (24.9545.74)°, RRE A K S, K-FIEH S, AN A LA ZFH AL FEL, B
LA s my A A, S ARG RGAMAE Denis | RARB G Z AL BATLE; RFARTHEAALE L F,
EZFETELEHEMNMAME FHLKL,

(kgm] #F; ma%; g anak

HE 4 %S . R683 :

DOI; 10.12200/].issn.1003-0034.2022.07.01 1

T
FFrg R (R AR 55 ) #R1R %3 (OSID) : m

CT imaging measurement of sacral related anatomical parameters HAN Xin-you,FU Qing-song, WANG Wei-bin ,and
YUAN Xin-hua. Department of Orthopaedics ,Hua Mei Hospital , University of Chinese Academy of Sciences ,Ningbo 315010,
Zhejiang , China

ABSTRACT Objective:To investigate the CT measurement of sacral anatomical parameters and understand the safe nail
placement channel of Denis | area with a new sacral butterfly plate. Methods:The CT data of 101 normal adult sacrum from
January 2020 to June 2020 were retrospectively analyzed , including 49 females and 52 males,aged (49.11£15.02) years old.
Firstly, the three-dimensional model of sacrum was reconstruct, the three-dimensional model according to the plane was re seg-
ment to be measured,and data measurement and statistical analysis were carried out. Results:The vertical distance from the
lower edge of superior sacral articular process to the lower edge of S, posterior sacral foramen was (42.55+4.73) mm;The hori-
zontal distance from the lateral sacral crest of S;,S, and S; hole plane to the sacroiliac joint surface was  (19.09+3.07) mm,
(15.34£2.69) mm and (8.29+2.48) mm respectively; The plane of S1 hole moves forward from the lateral sacral ridge , the in-
ner and outer angles are (7.49+7.49)° and (24.07+4.89)° respectively; The inside and outside angles of S, hole plane are (-
3.10+8.95)° and (24.95+5.74)° respectively. There were significant differences between different genders except S, horizontal
distance and S, medial angle ,and there was no correlation between age and all data. Conclusion : The new sacral butterfly plate
has enough safe nail placement range in Denis [ area;There are differences in sacral morphology among adults. The differ-
ences are mainly related to gender but not age.
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Fig.1 New sacral butterfly plate  1a. The butterfly plate is placed on the 3D pelvic model ~1b. The locking screw is placed in the rear view 1ec. Lock-

ing screw placement
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Fig.2 Measurement of the distance (distance a)
from the lower edge of superior sacral articular
process to the lower edge of S, posterior sacral
foramen  2a. The three - dimensional model of
sacrum was re segmented  2b. Measurement of left
side distance a  2¢. Measurement of right side

distance a
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Fig.3 Measurement in S, fora-
men plane 3a. Posterior view
3b. Lateral view 3c. Measure-
ment of distance b,angle e and

angle f
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Fig.4 Measurement in S, and S; foramen plane  4a. Posterior view 4b. Lateral view 4c. Measurement of distance c,angle g and angle h in S, foramen

plane  4d. Measurement of distance d in S; foramen plane
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5b. Differences of angle e,f,g,h,S;,S,
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Fig.5 Differences of the measured data between female and male,the data and the test values shown in Tab.1

5a. Differences of distance a,b,c,d
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x1 EENEHE 101 fIZNEHEN B LILR (3+s5)
Tab.1 Differences of the measured data between female and male (x+s)

Bk 2o (49 B F k(52 41) RL(101 1) oL A(E) P i
F (%) 49.22+14.90 49.00+£15.28 49.11£15.02 U=1292.50 0.900"
g a (mm) 40.68+3.79 44.31+4.88 42.55+4.73 U=1847.00 <0.001"
HE b (mm) 19.60+3.26 18.61+2.83 19.09+3.07 1=1.639 0.104'
T E ¢ (mm) 16.07+2.71 14.66+2.50 15.34+2.69 1=2.707 0.008'
e d (mm) 7.74+2.42 8.80+2.44 8.29+2.48 1=—2.198 0.030!
M e (°) 8.79+8.48 6.26+6.25 7.49+7.49 t=1.719 0.089'
ML (°) 25.18+5.31 23.03+4.24 24.07+4.89 1=2.260 0.026
M e (°) —-0.95+9.90 -5.13+7.49 -3.10+£8.95 U=946.00 0.026"
M h (°) 26.23+6.47 23.74+4.69 24.95+5.74 1’=2.204 0.030"
fAIE S1( 33.98+10.08 29.28+6.91 31.56+8.87 U=900.00 0.011"
R S2(°) 25.28+6.86 18.61+5.82 21.85+7.15 U=572.00 <0.001"

TE RS a, M0 DRI R R4 2 S, MUS AL R S RE S JE B b, RSN 05 25 EH% G 9 10 19 7K P BE B s BE B . d, S, S5 L V- 17 R A Ui 22 R A e 4
THT PR 7T B 2 5 A e o, o) D 000 2 BHE T FL A0 5 i) S0 000 2 4GB AT S0 A 0 5 R AR BE 5 A EE @ b, S, LY THT el BRI U85 16] BT 9 T AN Y e K A
BB e SARINY A RE ST A g h AN A S20 R IRl . o BN REAR ¢ K30 507 ARSI AEAR o K s U: Mann—Whitney U #5355

Note : Distance a:the distance from the lower edge of superior articular process to the lower edge of S, posterior sacral foramen; Distance b :the horizontal
distance from the lateral sacral crest to the sacroiliac joint surface ; Distance ¢, d :the horizontal distance from the lateral sacral crest to the sacroiliac joint
plane of S,,S; foramen ; Angle e,f:the maximum angle from medial to the outer edge of presacral foramen and from lateral to the anterolateral angle of
sacrum; Angle g,h,the maximum angle of S; hole plane from the anteromedial and anterolateral of the lateral sacral ridge ; Angle S1 is the sum of angles e
and f;Angle S2 is the sum of angles g and h. The same below. ¢:Independent-samples ¢ test;:’ :Independent-samples ¢’ test; U:Independent-samples

Mann-Whitney U test

R2 FREBVWEREHNEXKE

Tab.2 Correlation between age and the measured data

gl e a e b e c #EEsd HE e il MEE g R h i B S1 B S2
r {8 0.030 0.099 -0.095 0.097 -0.174 -0.027 0.035 -0.094 -0.169 -0.028
P1H 0.766 0.323 0.347 0.333 0.081 0.786 0.726 0.350 0.092 0.777
*®3 EBEDSHEHMMEELSSHMNMEXNE
Tab.3 Correlation between distance b and other measured data of sacrum

GiiHE PR e PEE B e M Mg AR he B S1 B S2
r{d 0.346 0.123 -0.296 0.695 0.007 0.084 0.137 0.088
Py <0.001 0.220 0.003 <0.001 0.948 0.404 0.173 0.382

11 :p, KT Pearson 156 R %L ;s , R T Spearman A ¢ F ¥

Note: p, Pearson correlation coefficient ;s , Spearman’s rank correlation coefficient
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