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Relationship between Geographical Factors and the Reference Value of Adult Aortic Root Diameter. Xu Jinhui, Li Xiaoping, Ge Miao,
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710062, China
Abstract Objective

of China. Methods

To supply a scientific standard for unifying the reference value of adult aortic root diameter in various region
Data of 2125 healthy adults from 28 hospital or institue of different areas were collected. Correlation and regression
analysis was used to study the relationship between the 7 geographical factors of altitude (X, ), annual sunshine hours (X, ), the annual
average temperature (X, ), annual average relative humidity (X, ), annual precipitation (X, ), annual temperature range (X,) and annu-
al average wind speed (X, ) ,and aortic root diameter. Results There was a significant correlation between the reference value of adult
aortic root diameter and geographical factors. The linear regression equation from backward regression analysis was ¥ =17.31 +0.003043
X5 +0.1702X, +1.362X, +2.27. weused this equation to calculate the 2232 observation point reference value. Then wefit the geograph-
ical distribution trends map of Chinese adult aortic root diameter reference value by using the GIS spatial interpolation analysis. Conclu-
sion If the data of annual precipitation, annual temperature range and the annual average wind speed in some areas were obtained, the
reference value of aortic root diameter canld be calculated. We could also know the geographical distribution of adult aortic root diameter
in China from the spatial trends maps. The reference value in Northeast was higher than that in Southwest.

Key words Reference value of aortic root diameter; Geographical factors ; Correlation analysis ; Regression analysis

AT H ER A REE S R B E (40971060 )
YE# BAL 710062 P4 %2, B 7Y I 98 K 2% il Ui 55 PR 58 4 B
WIREE  H A TR R A 0, BT EE : gemiao@ snnu. edu. cn, gemiao@ yahoo. com. c¢n
.31 -



J Med Res,Oct 2013 ,Vol. 42 No. 10

F Ik N AR S %l 2 12 WO IE 5 5 1 — T B
fehr. HET, BN =Z E 3 KR NS % EH A
Gi—hbrifE, TRERZW TGRS W R, RARIE
ZHHFE WA T AY MR R BT R
(an vy il R ) 45 3 30 kAR &8 N 428 52 el /9 B 5, {0 RN
T R R N AR 2 2 (5 B ER S 2 1) 1 ¢ R O
RIARGE" " S AHESE R R 56 40 B K 18105 23 47 1)
TR s E A A AN ESh AR N RS HEE
MRS A R, FF N AreGIS 84 47 25 0] 43 B
X HRL A AT 43 HT o

BB 5 RHE

1. PR R A BT 5 1 B B R0 oh () 7 A 43 5k
WEHR I (m) A OB %E (h) AR F 3 0R (°C) L AR F 3 4
XU (% ) AR R K ik (mm) SR AR5 (C) L AE T3 WU
(m/s) A BIFm T X, X, X, X, X X X, . WRORIE T A
S Ho B PR R ML DL R I g B o RO Ot R 5
(http://ede. ema. gov. en/) 1

2. B IR P9 R S (- 0 KRR 3 2 T 3 O
R RSB, B T G . B RKAR A 5 2 Sk 2
T FL &5 A iF 465 0 5% W, 3 R IR B i T B RO 6 PR R
A, BB E R, 0 1 R IE T R I RS 2 3 )
KRR 30 1) 2 2 1 BT 2 30 Ko 1 B e o 3 o 2R o ) 4
SCHCYE PR o I A SRR I b O T 2 e
SCA SR P v PR S A SRR P S5 R G 190 46 KR P i
THRIE 28 AT (L) T A R B0 2125 (1) fek e
AN TSR AR 0 S (0 . I e B R AE I 18 ~ 75
& HE R O I B L ST I A % R SR
HP R 5 %ML \GE Vivid 7 12 Wi 25 , 3¢ 3 30 kAR 35 9 72 51
3 22 i SR FH 20 W0 JUE AR 7 (T ) A A5 150 045k 7 3 BB B
e M BMSE 76 6 7 R ZE O K D T B e T S S kR
IO B YA B3 A SR B R W I . A BT
SR CT( Dual Source CT, DSCT) ¥ £ Fil TTE & 25 | & 3= 34 ik
AR T GE 222 5 B R SO 2 HOoB Ge it 2 2 i

3. GeikE 07 ik A SPSS 19,0 Se it B4, I A 40 7
R J 101 U543 87 16 7 9 0 2 SN 3 30 ROAR 34 1A 422 15 o 290 B 355
ZIMKFR . BLP<0.05 N2%RA G248 5L,

& ®

L. AH G4 AT 45 5% < P WAC 4 ) f R A1 N 32 3 ik AR
NS HE Sl R (X)) 4 B BB (X,) 4R
SEEER (X)), A YA R (X)), AR OK
(X)) R 22 (X ) FARF- 349 XU (X, ) E47 4 2%
R AR IR 1R

2. [RS8 (1) B0 059 5 72 (9 A 3 2 32 ) Js [l
F BT e, S H T b R AR N B R
NS HE S LN R Z B EIE .Y =17. 31

<32 .

R1 FHHRRTBAZSEZESHEEZTAXSNER

o PRI BT 8 AR r P
X, -0.229 0.241
X, 0.278 0.153
X, 0.017 0.932
X, -0.063 0.750
X, 0.128 0.516
X, 0.194 0.323
X, 0.683 0.000

P<0.01 /R B E;0.01 <P<0.05 FomAHEERE; P
>0.05 WA G MR 2 1)

+0.003043X, +0. 1702X, +1.362X, £2.27, L}
e Y R EE KRN S E A (mm) , X, RKIRAE
FEACRE (mm) X SR AF B2 (€)X, RN AR 27 K
H(m/s),2.27 FoR TR bR R 22, (2) [l )57 &
8 S 5 VARG 0 < 22 TT A P ] U1 075 R 0 S P A 6 PR
375 X 18T U1 2 ) G 6 S 4 X [ 51 075 R A I 3
Ak, mIHJr R AR R E RS iR F =
13.109,P =0.000, 3¢ W] J5 & S A SC P 2% 0 W B
SARMERB B E RIS R 2 ook, TR
H AR B B F AR ¢ A ARG SR 1l LA
W KB URLARBE 22 AR P 1 XU 23 1 5 N 3 3l ik
LSS EEEALTEE N RTE Y PSS

R2 BHUBSRHOREER

i %ﬁrﬁﬂa%jﬁﬂz , »
EEEER PR iR 2%
o 17.309 2.270 7.624 0. 000
AR R K 0.003 0.001 3.089 0. 005
KIRAER % 0.170 0.059 2.876 0.008
AP 3 X 1.362 0.312 4.359 0.000

P<0.01 £/RAMKEMUEREE; 0.01 <P<0.05 TR R EH;
P>0.05 FRH LN B H

3. AR N FE B0 BRAR TR N AR 2 B H 1 23 18] o A
PR e A e A [ 2322 AT EL AR SO A, A AR
A [T AR YT 530 4 3 2322 A7 S At B SCAF N 32 30
BRARTR AR 2 B A TN (L, 76 C R 2 A b i s 18 1
HERA E AL IX 2322 ST EL BT AreGIS 10. 0 B R AT
v B 4G (Kriging ) 47 B 18L& 1 v [ 4R N 32 3l B AR 38
WNAEZ R0 23 1) o0 A 4 8 (181 1) o BT o 4 — il
GRNEKR S HMEIEH, P26 X 2% 1H
RO Z, LR/,

Wi
AHIF 5 DA 3 B ER 5 %k 3 gl BRAR AR IN AR S (1Y



BE2fiRAeE 20134F 10 1 %42 % 55 103
N
i) .-
NS /
2% 2.4
F BB P4 (mm) Y

B 23.60~25.89 -
[ 25.89~27.19 \ e
1 27.19~28.41
I 28.41~29.87
B 29.87~33.35

0 375750 1500 Tk
Bl HEBRAEXHBRRBANESEETEASHHEEE

M HEAT TS, A5 E SRR IR N AR S (H 5 B
WG Z [ AR OC R . WHACR BT LLA Bl
AR R R (X, ) R 32 1S R, BN 32 B0 KR Y
RS EB R R, IR (X,) AEF
B XWEE (X,) 5 E 3 KR E N2 2 % E 2 Tl
K HAHCH AN E . FH BEEC(X,) FEESRR
(X3) JEREAKHE (X)) VRRAFER 2 (X)) 5 E 3 KR
ANBESHEEIEMC HMEXERRZE, L AR
EERE R ES KRN EE WM ER, XS
(EF M) BCER - AR KW Z 0 A, %
BT R AR AT PNIK , P ki W A% AT 25 Bk, 46 Dk Tt
W TR ik, il < I, & T A ), H K
K BCHE ST (B — 3

3R R O3 AT R, b A A A% ARV (g b2
SR BARE R - E AR E KRG S W
A1 B A P R0 3R £ b X ) AR 25 7 s (N5
W EA X R I ARG PR A YA DX X
YR HIR DXL S B ) 2% 45 b, XA P B4R KU RO
H XA 1 KGR /N, = R 48 P AL B A VR
7 A AT 7 B R SR /N VAR B K B 1, b 3,
255 FE RN AR B VI 1) V5 b P R 2 T e
MR 22 BAE NS X R X AR AR 3 %
B KRR AR 1) VY R I e A

B AT DAAS A 2598 . (1) BN 32 30 kR &8
BSEHSMWMARGAE - EXR, TUHY =
17.31 +0.003043X, +0. 1702X, + 1. 362X, +2.27 iX
— [l AR, 7E B A — M X AR R K B RO AR

25 B AR 1 R A I 0 T R # B30 T 32 X N = 3

PRI AR S FZ A, Flan, 43 3k b IXAE 7 B R OK &

308.9mm, S IR4FE# 22 35. 1°C, X E 2. 9m/s,

A .Y = 17. 31 +0.003043 x 308.9 +0. 1702 x

35.1+1.362x2.9+2.27=28.17 £2.27, B [REIF

Ty R AL AT LUK B A Sk N E B kAR RN A2 2 %

H028.17 £2.27mm, (2) 3 & A 5 3l kAR & N

BZ AW S 8] 40 A B R 5 AR L Ve r o ), R

Jb X 2 25 (8 i e , 74 T 3 DX 11K

5% i

L B B, 2 A5 AR R R 3R AR X 3 gl JIRAR FR G0N A4 114 5 v K
BUI )BT [T ] o O i A T 5Y,2008,6 (1) :25 - 28

2 ROREN IR R S ST R T e I e R S 3 DR
GRS 1 B 55 e [0 ] eI BE A%, 2006 (7) 2579 - 582

3 Leung, Michael CH, Meredith, et al. Aortic stiffness affects the coro-
nary blood flow response to percutaneous coronary intervention[ J]. A-
merican Journal of Physiology: Heart and Circulatory Physiology,
2006, 59(2) : 624

4 PRES BRIE. AR JRUE P R R AR E i Sh bk R RO IE 25 64 ) e L
AR T]. S E R ,2008,15(3) ;310 - 311

5 Dan Z, Qiang Z. Dynamic normal aortic root diameters; implications
for aortic root reconstruction[ J]. Annals of Thoracic Surgery, 2011,
91(2) .485

6  PREAE,ZE R, EALR. T E A B A AR I A AR O
B IEH R H AR S R IR [T ], 178 B 24 4% &, 2002, 31

(5):393 -395
T AR WO, EAE. SR =R O S O UL R R AL E
EA IR T]. ARG REE A&, 2010,4(6) 752 - 756

8 UK NI, E K, S BRI IR RS RSO AN [R] 4 i
HAEREE A IESS M AT RE [ )], b B 22 R 4K, 2012, 28
(6):1122 -1126

9 SCPREE, FIR. mE R E A E AR B A AR ()] R R
K244k 2003 ,28(6) 1623 - 626

10 JA, SAET SRATAE, S5 o0 E 8 Jb IR A AR A0 {d BE 38 A 0 ik
G925 AT AET 1] o B 2 B 2% B 4R ,2009 31 (2) 1210 — 214

11 Goto T, Baba T, Matsuyama K, et al. Aortic atherosclerosis and post-
operative nenurological dysfunction in elderly coronary surgical pa-
tients[ J]. Annals of Thoracic Surgerg, 2003,75(6) :1912 - 1918

120 BUR R EAL, BRI, 5. h A NRIEFE AR EEIM]. Jba:
K4 R AL 20022 -250

13 PRERBL. NG 32 3 ORT3 18 2% 15 A0 JA] il S5 56 25 415 A5 A DG PEIF 5T
[D]. )7 ) N B2 B 2011

14 Z=i b FLRETE , B ar 8, 45 1A 32 3l JORE B 2 2 3l IR 79 g 1
BIBFSE ()], B AR OR A 24 AR A2 R, 2012,32(11) < 1589
-1594

15 FALHE &, 70, 55 Spss SE AT IM ] Jbat: 7 Tl i
R4k ,2007 ;141 - 146

(HcH H 91:2013 -05 - 19)
(f& 11 H 491 :2013 - 06 - 14)

- 33 .



	YXYJ1310 31.pdf
	YXYJ1310 32.pdf
	YXYJ1310 33.pdf

