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CT perfusion imaging in evaluation of perfusion status of
rabbit hind limb skeletal muscle ischemia models

WANG Wei™, DU Jianghua, ZHANG Junwei, LU Xuehong
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[Abstract] Objective To explore the value of CT perfusion imaging (CTPI) in evaluation of perfusion status in rabbit
hind limb skeletal muscle ischemia models. Methods Totally 48 New Zealand white rabbits were selected. The right
femoral artery and its branches were ligated and resected to establish the hind limb skeletal muscle ischemia model. Eight
rabbits were randomly selected for CT scanning of the undamaged and operative hind limbs on the 3rd, 7th, 14th, 21st,
28th and 42nd postoperative days, respectively, and CTPI was performed taken the maximum cross section of calf muscle
as the central layer. Time-density curve (TDC) and perfusion parameters such as blood flow (BF), blood volume (BV),
mean transit time (MTT) and peak time (PT) of bilateral skeletal muscles were measured. Results On the healthy side,
TDC curve of skeletal muscle increased to the peak and then decreased to a relatively stable state. On the 28th and 42nd
postoperative days, the curve on the operative side increased rapidly and then decreased rapidly to a relatively stable level,
which was similar to the curve before surgery. BF and BV on the 3rd, 7th, 14th, and 21st postoperative days on the
operative side were lower than those on the healthy side (all P<C0.05). There was no significant difference of MTT nor PT
at all time points (all P>>0. 05). Conclusion CTPI could be used to monitor dynamic changes of skeletal muscles of rabbit
hind limb skeletal muscle ischemia models.

[Keywords] arteriosclerosis obliterans; lower extremity; tomography, X-ray computed; rabbits

DOI:10. 13929/j. issn. 1672-8475. 2021. 01. 011

CT EEMRG MR EE SRR MEE
iR 1 & B AL E RS

CHrgmER R E B T EERE HimgeE /R AR X P EGI RGO,
Brim & K3 830000)

(# E] B 50 CT EEBA (CTPD AL G 5 B # UGB m B R RS . AiE S48 Hmii =kl

G GEFLIT YT BR AT M0 18 20 Wk B H 43 St 8 57 5 FRB s UL i ASE 3D 43 3 R S 88 3.7.14.21.28. 42 R BHALIC 8 R AT g

BARM)G B CT F14 , Lh /ISR AL PR S5 R 4 T Sy v )2 T 0 47 T 3 A 3045 4 LBt J) - 52 i 2 CTDCO) 0 75 ) - 485 AL

M (BF) 25 8 (BV) SF 358 a3 i 8] (MTT) Kok Wit [a] (PT) . 58 el 45 1 18] 5885 WL TDC ¥y WL il 2% F Tk 04

(B 5 T B A RO A s R MIARJF 55 28 .42 K2k 2 Rk I T 5 Rl T F B A TRk TV, SRR IE S IE.

ARMAJGH 3.7.14.21 K BF.BV ¥{IK T (P $4<C0. 05) s & B RIS MTT.PT 2 R L4 it = B L (P ¥>0.05), &i
CT WE 1 BUR T F 175 S J5 B s JUL B 1t A5 A8 0 RS

[(E2TB] Fsmd /K BB AR %54 (2016D01C13D)

[E—1EE] THEAITL ). B Hm S EAFA LBt BRI, #F5805 1 . B LR S8 N8 2 508 5 1R 8 .

CEEMEE] T B ER R A b B B 4 57k A A X b BE 25 0F 53 B 2 4% o0, 830000, E-mail: 965208977 @qqg. com
(75 HHI] 2020-06-03 [f&E B#I] 2020-11-30



e 48 HE AN AR 516975 2021 55 18 455 1 1 Chin J Interv Imaging Ther, 2021, Vol 18,No 1

(k4R MAEESEd; FBGEREEEAR X LA R
[FHES%XS] R-33; R814.42 [XHAFRIEA] A

JH A S i P 9 2 AP RE R LBk MR e . E
BAIE 5 v 7 e T 02 B4 JR A St a1 9 9 36 Ay 1k Ry 4%
LI VIBR S e et s bk 3 T e 4y . CT wE i
% (CT perfusion imaging, CTPD) A] Sz Bl X} [t #1) 14 4:F
TN 5] S 1 41 20 % B A Ak . AR SR B 1 CTPI
VEA J5 PR S e il G 4SS 750 08 A bR A8 1 o P A 1
1 #MRE5FE
1.1 Semeshyy KArdl 48 HEve 22 K . W B
S5 BB R 27 sh ) S 5 2 [ 3l Wi AT ik g 5 SCXK GET)
2018-0002] K FiHt 2. 5~3. 0 kg, MiHfEA R, T ) 1
WEFE 1 A AT I,

1.2 BEAVH 4 ZEROCERE3 7, A% AP O T 3%
FESL IS B4R R B DL AR ) A sh il . & H
BT 20 %0 S H73H (3 ml/kg 45 H) R B A0 i
PR RE BN AT VDI A I B e o A 2% 9 1 4 1k
JE BT T RO L o B Bl ik B H o 3L A5 4L
JBE B kL 1 8 B L5332, VIBR I 3l Bk Js 48 5 B2 T A 8 0%
ERRYIE ., RIGH 4707 URKEZREY H AL, AR M
JERES T 40 T UBBERNMNES.EH 7R, K5
24 h 17 CT 1l % M 18 ( computed
angiography, CTA) , B h ke it A 52 4w B T
1.3 U5 R Siemens Definition Flash &3 3%
I8 CT MLAT CTPI & CTA fifr. 050l FAREH 3.7.14,
21.28.42 K., Lh/INBR L P B KR 48 T Dy o0 2 T AT
CTPLJZJ& 2 mm, 3t 20 2 HEER R 4 om, DU RS
A H R e S AR B T A B SR AL (300 mgl/mD)
2.0 ml/kg PRI, SR A 0.8 ml/s. FITSEC M
FEHEYI] 640, 5 mm, JZJE 0.5 mm, B HLE 70 KV, & HL T
150 ms, {E558 BRI R4 R4
200 s,Hlj 50 s A[EIFE 1 s RE 1 IR,
WESGHTE] 1 s;)5 150 s MEIRG 2 s
KA1 UGBEGITE] 1T s, DMEE
JEHE TS H0VE R A B X R

1.4 EMBEREES H14 B
AR B F 3R B TR A Siemens
Singo. via J& &b # T AF b 1) 7 1 5K
f£:(CT Perfusion Tumor ) X} [F 14 3t
A7) Ab 3, 3 SO R i A ) L UL
I T S A X 389 5 XK, sl T A A

tomography

[(XEHS]

1672-8475(2021)01-0047-04

ROL i Hoih BEEWLAN 2 >0. 5 em, 4 B sh¥ii & 3 40
ROL, £ §5 J&y 35 41 21 1fil 3 # (blood flow, BF) . IfiL %5 &
(blood volume, BV) .41 i B [i] (mean transit time,
MTT) ik i ] (peak time, PT) ISR A Ty 45 5
A GBSt ] - 28 B il 2% (time-density curve, TDC) AN,
1.5 Gt R SPSS 22. 0 48370 b 8 14
TFERREL T+ sER. DLH SR A% H AR FH
B[R] A g 55 R O 5 B i L BE BV MTT J PT
B o XA AS [7] B[] 05 9B SR 5 22 43 B iE AT 3K
P<<0. 05 HERAGITFE L,
2 BR

X 48 HA &R ), R 24 h CTA ¥R ks
Pkt A B . ol TARES 3.7.14.21.28.42 Kl
BLEESE 8 HA AT CT 4. XF 46 H AR IUH 58 il 4
WA, RIEH 3 R TR A B K HER T EA Y
1 HAG A P9 R K L R A/ T I A S R R A 5 AR
21 K 1 H AR Fb ) A 320 A i 457 17 4514 2% I
2.1 TDCERHM ARMEFHIARFY 3 X TDC B # |
T, IR A J5 TH N B R ARE . 2S5 218 LT ARG SR
7T RME R GBI EE 2B TR ARES 14 K
M2 bt R (E 5 228 T s R
FHARJEH 21 Rt b F- 218 TR RIF 56 28 K
42 R s b It 5 M R R 2 AR AR KO, 5
MM ZIE S AT, DL 1. 4 B JE] 2 fg -5 8% WL TDC
Biot 28 0 5 G T R AR AR .
2.2 WEEZB ARMAJEE 3.7.14.21 K BF,.BV
PR F M (P 4 <C0. 05) s & W E] 25 MTT.PT 24 57
TGt 8 L (P ¥>0.05), WEI1.K 2,

1 AvEE iR S BCE S L CT #EE TDC AL @0 (55 3 K) 5 B ARMICEE 42 K)

M A H L R (£ D mm’



FE A AR S5IRIT % 2021 4E55 18 55 1 81 Chin ] Interv Imaging Ther, 2021, Vol 18,No 1 e 49 -
F 1 ARJGAS R[] SRR G 0 S BB % UL BE BV .MTT J PT (T £
BF[ml/ (100 ml * min) | BV(ml/100 g)
i [A] 21 tfd P il P1ig
AR AN e AR AN fa
RIGH 3 Kn=1) 6.29+5. 64 15.2247. 26 17.43 0.01 0.84+1.37 2.7340. 04 3.21 0.01
RIGH 7T K(n=28) 11.87+43.68 13.46+5.17 15. 22 0.03 1.26+1.12 2.6120.03 2.26 0.02
RIGH 14 K(n=28) 12.61+3.77 14.62+7.08 16. 97 0.02 1.76+0. 65 2.5540. 04 2.25 0.02
RIGH 21 K(n=17) 13.72+6. 41 14.42+8. 14 7.21 0. 04 2.43+0.57 2.8140.07 0.96 0. 04
RIGH 28 K(n=38) 14.35+4.71 14,4947, 30 6.15 0.17 2.5641.37 2.6340.01 0. 36 0. 07
RIGH 42 K(n=28) 14. 7243, 21 15. 2247, 31 7.39 0.14 2.65+0.63 2.1240. 05 0. 86 0.08
F{A 6.34 — — — 5.12 — — —
P 0.03 — — — 0. 04 — — —
MTT(s) PT(s)
s [71) A5, ({8 P 1A tfl P
A A fa A A A fafm
RIFH 3 Kn=17) 10. 64+3. 42 12.12+3. 60 3.54 0.17 10. 343,02 13.11+4. 60 1.21 0. 06
RIGE 7 K(n=28) 11.43+1. 86 11.74+1. 61 2. 83 0.25 12.45+1. 66 12.31+2.61 1.04 0.08
RIGH 14 K(n=38) 12.35+2. 25 13.2440. 62 0.96 0.31 12.52+3.09 12.48+3.12 2.25 0.06
RIGH 21 K(n=17) 12. 1642, 03 11.96+3.13 0.39 0.57 13.1242.83 13.6240. 63 0. 96 0.12
RIGH 28 K(n=28) 13.96+6.51 12. 4642, 54 0.42 0.47 14.91+3.31 13.86+1. 64 0.88 0.17
RIGH 42 K (n=38) 12.62+2.72 12.68+1. 65 0.54 0.45 13.21+3.25 12. 6044, 25 1.43 0.06
F{H 10. 54 — — — 18. 23 — — —
Pl 0.09 — — — 0. 06 — — —

B 2

AR AT S B B BV th K
(HHBF=14.72 ml/(100 ml « min); B. f&M BV D% &, B 30 bk A B LA (§) BV = 2. 65 ml/
100 g; C. R AR J5 55 28 K5 i 8% WL BF th % &, & 3h ik & B LA (%) BF = 12. 63 ml/
(100 ml » min) ; D. RIAJFH 28 K w8 ML BV P2 &L, B sh Wk & FLAILA () BV =2. 51 ml/
100 g

3 itig

R AR ke i P 9 s 2 B0 ok 7 P 2E 5 R 1 — R 81
PRI T I AT e A O R R e SR kA, B
GG PR IPAS R a0 1 9 32 2 0 ok 0 465 1l PR W8 %5 L i
JHE Rz WL AL s L 385 3 52 A% 3% 451l DA RO N A il 47 %85 2
S0 ER ol X A L BBt i RS B3R T IR R L
Yt — e R BR M . I PR 08 2% = 0L 5 o 0 i L

A EMIAR )G 55 28 K BE th &1, B3l Bk J& LY

I AL 2 4 A B 4
VB, FLat FR AN 5 2% 5 1M 45 1 B2 A
£ 0y R NER RO % S Sk F ]
oy PR 2% H AR R EAL. CTPI
W AS [) s [i) £ 250 ) %5 AL T o
2, AR A5 X e R i o 4 4UR Y
TDC, # i % 2 77 ¥ 5 Bt ]
BF.BV.MTT K& PT, M % J& i
TR 200 1 3 B F1 A A, AT
HEAT 5 i 5 & A BT . 20 I T
W A 228 B B I R AT
H B8 R AR A 1K 22 5 3525 S
™, BEAEAF SR F W, LA
Tiif A7 S 1t bR S B ] 29 R 4 b IR
THMNEAM AL, Ve —Fh
e AR 7 3, CTPL Al Xt J&y 35
B A o 90 VEE T E AT S
X B ) 20 i koA B o |k SR R A
AU A PR B AR AR KRR B L ARO T i IX R 4 4 T
I3 A7 FIE VR 0

HjE N CTPI W 5% 3 2881 %50 8 i A il
SEREAR T W SR s L2 e A, A
2R F AR Jr X 58 4 V) Bk e — M 3l ik 4 K B 3L 4
S 1 2 A J AR b Bl i 1) R 9 B ik S T B
ik B K I st ok 3% it =2 1) 3% 3457 T ok 19 ) S A7 R ASEHL N A



e 50 -« FEN AR5 IRIT % 2021 4E58 18 %% 1 8] Chin ] Interv Imaging Ther, 2021, Vol 18,No 1

R A e it P 5 0 R, T — R S BLI PAR ft a
PR BB Tl kO 2R g ) K AR ) AN ] )
CTPI 2% BF.BV.MTT K PT /K14 4B 8 L2
P S5t 0l P i E B A AR Ak . BV F5 R B4 4L b i 4
PRI 9 2% 6 5 BE Shy 0 80 30 3k 2 28 v i 5 245 4 1) 3 R
MTT #8& ifiL M\ 3 KR S 25 58 1l 457 31 3 0 IOk S 119 °F-
P BF ], 2 e 20 408 0 s PT S I W 2 3t 6 40 1 45
Bz 1N 2R (] B P ) A% B IR R . AS B ST A5 R WK
RIGE 3 RAM B BF & BV B Z X T, R5
55 7 RPN 22 8545 /0 . v] BB 5 2 5 18] P9 000 S 90 28 i A
A G . ARIGE 7 KA A M e i 7 7 v ok 4 7 38
T, R AT R S Sl A5 R A | L VROHE BRI . RS
55 28 RARM R BV BF 5800 3 A K0 [, HJE
TE i 2825 15 f 00 HH 30T, 2 BA ol il A8 A il 8 B AR 58 1
XA A 45 K BTG B B A9 5% 0 14 2 40 BF LBV,
MTT.PT; %% 5 & . CTPI /] I F Wil % F
FR B UL O O v B R . AR ST AS RS LR M
5.4 WG MTT M PT 225 B4 2 X, il igs
5 R A B A /0N o HL B 1) 37 5 ) R[] sl ) =22 ) A
KR GG B FEAEANR TG

gi LAt CTPL AT A5 R0V Al 2 e i 50 76 9 14
AR S I PR 3112 Wi B3 o7 I S i 1 % o 428 it 2
AR

[ 5% 30k ]

[1] BABUCCU B, PEKSOY I, HOSNUTER M, et al. Evaluation by
scintigraphy of hind limb ischemia in a rat model[J]. J Reconstr
Microsurg, 2004,20(5):405-410.

(2] W&, KRR AHRE, S 50800 B K iR 588 210 CT
HEE R E ST [T] . AR R 2 B AR, 2019, 52(12) : 1039-1046.

(3]

[4]

(6]

7]

(8]

(9]

(10]

(1]

[12]

[13]

[14]

[15]

ff s ok, Wl XHE T, 56 AR T 2l Jok oS AR R Ak A 2 o A 2 A T
(1. b 44 25K, 2015, 35(21) :6049-6052.

LA, BT R, FE, (COCT BSR4 SR W
W LT] . R BRI, 2007, 36 (4) :493-493.
RS, XUE, BB, 45 B AE Il 20 S 00 AR B R 5 Ak SR
YRIT T BB P YT SO L (U] . R R R 2 kR 2018,
24(2):112-116.

TRV, BT, SR I, & N CT 9 ARV o K B 2k Bk it
R UL L AL 78 3 0 S R AT 5 (U] i PR T B 2 2k i 2019, 38
(9):1783-1787.

GONZALEZ-CUEVAS M, COSCOJUELA P, SANTAMARINA
E, et al. Usefulness of brain perfusion CT in f{ocal-onset status
epilepticus[J]. Epilepsia, 2019,60(7):1317-1324.

JrR, KL, Ek A, A CT FE T BUR B JH T W7 I A 5 7% LR
R SRR 5E ()] ZRE 25, 2019, 23(5) :863-866.

ik DK, B RLEE, 0Kk 75, 4. CEUS 2800 Al G 15 6 L i 1m. 750
R LA TE Iy (] . v B2 AR 4 K, 2019, 35(5) :646-650.

GANESH T, ZAKHER E, ESTRADA M, et al. Assessment of

microvascular dysfunction in acute limb ischemia-reperfusion

injury[J]. ] Magn Reson Imaging, 2019,49(4):1174-1185.

FEHLA, M, R, AL CT S IR A CT i & % 7 2

PG ke i, 8 A T WF S L) S BE A RS, 2019, 26 (1)

42-44.

YANG D M, PALMA D, LOUIE A, et al. Assessment of
tumour response after stereotactic ablative radiation therapy for
hybrid '8F-
tomography and CT
perfusion study[J]. ] Med Imaging Radiat Oncol, 2019, 63(1):
94-101.

ZEkakR, X E 5%, TR AL, 45 320 HFIRE CT ¥ R 1 DSA % &
S G B AR VT A S 2 A B LI - PR T AR BT L) A AT
2%, 2019,28(6):566-570.

XUAG A8, B AL 8K, S TR £ X JB R S0 R 52 i Y CT
TERRIE S L] . ST 2 2% 35, 2018, 34(1) : 42-46.

RS, ERA, 5Kk, 55320 HE CT #ETE USROS T BBk i
PERECESIO ()] . I B2 AR 4R, 2014, 30(8) : 1151-1155.

lung cancer: A  prospective quantitative

fluorodeoxyglucose-positron  emission

WERERVERERERERERERETENENEREVERERERERNENERENERERERERERERERERERERE R RERERERERERE R RE R R RE RN RN RO

CHPEA AR 51897 F )Ml i % T www. cjiit. com, VEF & i85 A P W 3 (www. cjiit. com) & 7T,
mah A L AEE BRI — R T T E B M T RIS A R R R HEAL
KT AET T RAEH 524 A B AT SCHR Al 3N 2004 4541 Tk B A 0 T 4 SCRE &R



