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Observation on the MRI image and pathology image of the canine model with femoral head avascular necrosis
induced by liquid nitrogen frozen ZHU Jian —long " ,ZHAO Hong — chang. * The Fourth People’ s Hospital of Xi-
aoshanDistrict in Hangzhou City ,Hangzhou 311225 | Zhejiang , China

ABSTRACT Objective:To study the canine model with femoral head avascular necrosis induced by liquid nitrogen frozen from the 2 as-
pects as MRI image and pathology image. Methods; Twelve healthy adult male beagle dogs were chosen for building models. liron funnel
was set on the dog’ s right lateral femoral head exposed by operation,then 100 to 150 milliliter liquid nitrogen was infunded into the funnel
and frozen state was maintained for 3 minutes ,and next,the rewarming of femoral head was proceeded with 37°C warm saline. The left later-
al femoral head was served as the control. The general conditions of the experimental dogs were observed after modeling at once. One month
after the modeling,6 beagle dogs were randomly chosen for MRI scanning and pathology testing in their bilateral femoral heads, and the
same procedures were given to the other 6 dogs two months after the modeling. Results: DOn the aspect of MRI scanning; one month after
modeling , homogeneous low signals appeared on T1W images of the femoral head in experimental side,and signals enhanced on T2W ima-
ges. Meanwhile, signals which scattered in a punctate pattern in the femoral head,enhanced more significantly on STIR images. A small a-
mount of hydrops articuli was found within joint cavity. The shape of the femoral head was regular,while its edges were smooth and its size
was consistent with the contralateral normal femoral head. Two months after modeling, low signals appeared on TIW images of the femoral
head in experimental side,and slight hyperintensity signals appeared on T2W images and STIR images. There was hydrops articuli in joint
cavity. The femoral head had irregular edges and appeared flat and smaller,or even broken into pieces. @On the aspect of pathological ob-
servation :one month after modeling, the following phenomenon appeared in the femoral head in experimental side as incomplete periosteum,

partly loss of cartilage, thinner cartilage layer, disordered arrangement of cartilage cells;thinner and sparse trabecular bone with disordered
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structure and fragments ; bone cells with loose and empty lacunes, karyopyknosis and partly embolismed blood vessel ; significantly reduce of
hematopoietic tissue in marrow cavity,less cells amounts and looser networks compared with the normal situations , appearance of infiltration
with large amount of adipocyte , polymorphocyte and inflammatory cells ,increased volume of adipocyte with some merged into bubbly shape.
Two months after modeling, the following phenomenon appeared in the femoral head in experimental side as serious destruction of articular
surface , disordered and shattered organization structure , abscission and fragmentation of articular cartilage surface,disordered arrangement of
cartilage cells,thinner tangential layer, reduced amounts of isogenous chondrocytes, thinner tidal lines under the cartilage , discontinuation
between calcified zone and subchondral trabecular bone which formed a shape as inverted stalactite , appearance of medullary cavity formed
by osteoclastic bone resorption within cartilage ; formation of thrombus in the subchondral vascular;large amount of empty bone lacunas and
small amount of scattered bone cells in bone matrix, excursion and pyknosis of nucleus;sparse,thinner and incomplete bone trabecula with
microfracture ,or shattered and disordered bone trabecula with some merged into laminar shape ; existence of scattered osteoclasts , prominent
necrosis of myeloid tissue, appearance of fibroplasia repair, hypertrophy of fat cells with some of their left cavities after necrosis and disinte-
gration ; appearance of bleeding area in bone marrow, reduced amount of hematopoietic cells, aggregation of large amount of fat cells with
some merged into bulla. Conclusion:The canine model with femoral head avascular necrosis induced by liquid nitrogen frozen,which is con-

sistent with the general rule of femur head necrosis and is good in reproducibity,is a kind of ideal model for femoral head avascular necrosis.
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H AR BCE Sk Sk SR BT 1 S AR AR 22, H
SEACA AR IAT — P T3 15 BE 58 015 N BEH Sk ik If.
PESRBER o B e o R 22 MR 7Y T e e J =k ke
MAESRBE ) 5005 BRAS AL 5 AN BB 2 1t & AR A N 26
BRIMAPEIRIERY Bk ERYSECE T B I 80U A e
UL B Sk B B, HEACE SR R B B AR, 2
B NI RE URi5 18 L Beagle KBSk BRIMIRIE, A
MRI AR A B L 2 S J7 R AT 7%, BLE 254l
HWT
1 RSN
L1 WA OB Beagle K 12 2 KT
(10 £0.5) ke, BT o BE 2522 S 9 i
it SER B S ARAIE S 122 - 003657
1.2 SRIgUE;  E[FE GE /A A Signa 1.5T MR
;3 [ Shandon 24 m) A7 85U1 i HL.

PN I

2.1 EEFZE LK Beagle KA M B #E17 i
B, ZeMVE XS IR o 44 Beagle R 3% 1% UL LG =40
BRIES (1 mL - kg™") BRIESS , BE FFAR G b, 48
FRA B, T T BOR , 22 /R 7 , 470 T B4 e U A 7
FAR . BT EAMIYI T, K2 5 em ARIK I FF
IR L, Sy B WL RO e . UIJT O 4, BRER R
ko BBk B0 A FEE, LAGRAP B Sk J Bl 4
2o M8k T BeE 2k, 6 100 ~ 150 mL i 2S
RN, IFLERFR R 3 min, J 37 C R K 4
BB Sk, BRI, TR B 5. R &

ARG ERIKIRGTE 5% #iZ PR 7K 500 mL + POR %R 24
T U ARG 2 KA 3 RHE R 160 77 U LA
5. RIEBWNEFE ATH A BTG,

2.2 HEME GG IS LT R A — B
oL, RS 1A A BEHLZEIR 6 H Beagle R iff 4T MRI
SR ARG I, SRS 2 S A Xl 6 H AT MRI
FAREFNZH 25 B2 4G

2.2.1 MRIH# 3EFERE TIW . T2W  STIR }%
BEWTTA TIW T2W 45948, JZJ# 3 mm, 2§ 0.5 mm, 5
W4h 256 x 192, W SR8 80 B o0 2 85 iy /NG
A, A SO A B PE A B A B Sk B2 BT BT A
ARIESEFE S N ER BRI 5L P

2.2.2 HLURESRI PO B Sk W el Sk
MR T F B 2 2, BT 10% WIS P [E 7 48 h,
0.27 mol - L™'EDTA —2Na(PH =7.4 J&JF¥ 4 °C) 45
3R ER WIS RSk A 58 42
J& B BT A bR A T 2 B K B H g T AR B 2T K
(75% —85% —95% —TK LIE) « RIaa WIS
B )5 A s, DT R  HE e ta, WUESBCR Sk i 421

A M A5 A U DL

3 & B

3.1 —RBR ERJEHT 3 d I RO 2B, B
B B RS, A S AT Bl 7k i R B
1.0 HA T 298 C Rl 3 d JGsh i iEs , )&
B, B B AR 5 AT B IR R A S R
BT S B AT, MBIk P 2 TR 4R



i BE EE 2011 48 6 F %5 23 £ % 6 4

(% 423)- 23 -

3.2 BB R AA)E, LIk AR
Je V-, B BRI , BRCE T S R, Jo B, F T LG T AR
HIEEEA S RE T E/NREITW, E82 H
S, S B R Sk o, S Ik, Hir 1 H Beagle
KBSk AT UL B B R A, R IR RO e
B, £ XA TS S B BCE R B BUEIR AT, A L
FEAT AT E A BE, )18 D0 G5 FRE TR AN, MR
T TR EXAERAE(ERL)

3.3 MRIFH E#5 1A AL Sesbml s Sk N
T TIW E B AR E 5, T2W 55 F i, STIR {5
IR W, RHECEE AR TR Sk, O
i PR AT DL/ 5 R et Sk TR SR, sl 2061
RN X IEE Bk —B B 2(1) ], 24 A5
SRR Sk N TIW AR 4% 5, T2W Ws & 15 5, STIR
W A5 55 1 s N RO, i Sk i R L, A
AN B SR B 2(2)

3.4 ALAREERR O&EHE 1A, ERRE
KB /NRES R TR RLK VB HESRE S, BN
0B AR ML I T D, S B B S D s R SR A R e R
A RLHE S 5 5 1 v O 0 M B R N
ML FE 5 R WA SUR X B g i 4l T S 1
LN IE R, 250 588, A W A [ 1E 3
(1) o SR BEASTERE  BE BB o i i, 30| J= 48

i i

Bl 7E#EE24 BBeagle (1) =56 s R 14 A
KRB

o = X ke

B

B 1 1 (2) FEREE LA H 9250
B 3 Beagle REZEKALRFPEFEMNE(HE £

PR RS ZE L BN R AR A, S5 A KL,
EER Y e vE = o 1 O Ry = i O AT 5 1
R TE A BB PN A I 2H 2 S D, i H M)
ARGEAG B TE B R, v] DL 2 i B s 4 L 2 08 4% 4
JL A A MR, A 7 At P A BRSO, A A i i
RIE3(2) ], @utfE 2 A H SEER M5y s ™
0, WSS ZEEL B, ST RIZ MR R, 3K
B AN MO HES ZE L, DI 2 AR, R U5 R A i ko2,
ol PRI AR, A 5 ACE T BN B S,
SR LR R P AT DS A I A, T
BCRERE , 30BN M58 PN AT DL I A T B - 38 3 AR
IS B RAE, U B Al TR, 40 B A% 5 46
5 B/ NI R AR B BUeE T, B g
R ZEAL, TV i 2 R, B A A R ] s
BELHZURSE R S, G 2T 4 41 2008 4= 16 52, B 07 200 S
KA AT WL EILIRBE i Ia B R 2 B, B e o8 AL o
I DX, 365 i 40 A 2, K R 07 A M B 4, 3 03 Rl 5 it
K[ B 3(3) ],
4 T it

PRAR ) B E Sk B MR E S W R BR T EER
N1 JB Sk Bt ot PR T A AL A0 AT B P41, 3 5
A& DU JUANRRIE : OFF & N ed Sk R0 48 1 9
PRI AR QBRI KA ] 515 1 s B sh P 1 i 5 A

ZHEJAN

~~~~~~~~

- |

(2) s:BmiE s E2A A (3) *fHa M

B2 Beagle X & KMRIFHE %

i ‘1’[_ »

24 A 95

x400)

(DB (2) FIRASEEE OB AR OB /N R i A2 20, 2 F 3L
(3) B A KA A 2 BB S, (UL e 19 15 240



C 24 «( % 424)

i PE IEF 2011 42 6 F1 % 23 £ % 6 ]

AP AR AT RE S R, @2 T Al tr . RS
Wi o] B A BRSS9 NI, S A 3 AR S it af A
PRI AR I B ). (R T R RS Y71
YUFR IRIME 3% & Bt S SRR 55 (m) L, B2 T &
TR P o TR A e P R A R A5 N ZEAR L R
Wi 9% HE b S0 R L, DR AR SE 56 16 T Beagle

i A K M DR SEASE R f) D7 VR R R
55 Miyanishi 25" A [r) 5 OB Bz i % UK
BRI FERINE FHHEAT LA, 45 8 & ISR P AL Tk e s
Je FAT AR B0 ) SR B S R SEAE T, SR BB B 2k
PRACHE Y B ] H BN [R) R BE A R AR 1H 5 A1 2
THFEARZ A ZAL o b, I8 A 2 B Sk ol 1l P
SRACAERIIVETT 5 , Qe i Sk s by S 2 3L Sk A1
ML PR BT TR E TS T P Sk et A
DRAEASETY , i o BB Sk ke LAk SR UL, P 2 3R I
B SR BRI PESR AU TY I 0% U By Sk R P PR AEAE
T R s Sk e s Sk e M P IR SRR Y 4

ARt B Sk ki A DR L 1) o AL ) 224 1
RIEEW T AEFTA IR Sk Bk IR SE A B fh e
— B, BP B 40 R S8 B S 9 18 2R R
Hanzeur 25§58t 1 30 B Sk B 1L 2R BB 40 9 s e
HOZDA TR B /NRIRIE, AFTE 50% L)L 123 &
B s 5w B B ) AR IR AL B /N S A 5 D TE Je)
S R ALAEAE O UEHG o Takaoka 55 9 ST
TR R K IR U, 2 R VF 20508 S 1l
BRIy ik AR A S ) VR R L
LT SRR SRR SRR IS 0 S TR B R R
Sk TR VR, TR IS ORI S o JU 0 L R
HA, ARG 11 SRR E R N B W A e, 7R
BXIFG . VLIRS R AU BR YA VR 1S AF 7 7
2 R G UM 15 ke i XA S e Sk IR AR A
TR VRIS B Sk i I PR SR SR AR TR ) ML B AT 2
TRV VR Al 5 S I8 e 2 L4 PN B 400 B 2 46 L il A
PRSI | L7 0 P, 4R T A A i A AR TS Y
BRI A, e R BUBCR SRR S I IR RS
RIE AR T4 5 i 3 M IR AL, A 2 3k B A2 1)
o J34h, %5 kI IR I (R, R AE LB % &, 3
PIBET- AR, AT B ALPEAT S o A IR RCA VR T A5
B by TV VRS B BB 2k 12 S8 MR IR AL, T LB 4
TR S SN, S — IR SEAR BE FIPRBE I 8] 1] A7

AIFR AL RO SB35 TR T IEE
ARSLEG R T MRS VR IT R I w1 R

SKRERILPESRAERE R . B R D)t B T R Sk Y IR A

Mg, @RS 1> H MRI A] 0SB ) i Ak

WNT TIW b B RS 5, T2W 55 T @&, STIR

EREPINC LS L A=Y €N I T B 4= S S

TN AT WD S R, B Sk B S, 1 50k

T, RN A Sk — 2 W E) R B

NGERE BB TR I R TR AL, R A S 2R

L5 E/ N B A0, 25 A ZR L, A Bt B i

e 2 L, 1 200 A% [T 20 5 B PN 1T 4 4R S

D A MRS B AR 285 A8 6 E H Mg, R DL 3 O R AR

DT L 22 TEAZ A0 B 4 P 4 L ) 55 , g 7 4 L R

HER A BRES BEAR o

P, B AR VRIS T B R B R Sk ik afn

PESRPERI LT G B S TR A2 1) — RO, BT R

U B A SR R SR SR PRI AL Y BRAR AT

5 SEXH

[1] Miyanishi K, Yamamoto T,Irisa T,el al. Effects of different
corticosteroids on the development of osteonecrosis in rab-
bits[ J]. Rheumatology ( Oxford ) ,2005,44(3) ;332 -336.

[2] Jones LC,Hungerford DS. The pathogenesis of osteonecrosis
[ J]. Rheumatology ( Oxford ) ,2005,44(3) :332 —336.

[3] Hauzeur JPH,Pasteels JL. Bone biopsy as diagnostic criteria
for aseptic necrosis of the femoral head[ M ]//Schoutens A,
Arlet J, Gardeniers JWM , et al. Bone circulation and avascu-
larization in normal and pathological conditions. New york :
Plenum Pless, 1993 .277.

[4] Takaoka K, Yoshioka T,Hosoya T,et al. The repair process
in experimentally induced avascular necrosis of the femoral
head in dogs[ J]. Arch Orthop Trauma Surg,1981,99(2) .
109 - 115.

[S] Hidte ot VEARAE, 45, WUV VR 7 SR IBE Sk BRI
PESRAERIRL[ )] thARIE AMRER A, 2001 ,8 (1) :48.

[6] Gu XF,Li FF,Fan WM, el al. The experimental research of
setting up the subsiding model of avascular necrosis of fem-
oral head[ J]. Acta Univ Med Nanjing,2006,26(12) ;1224

- 1226.

(7] FEijk, BARZ, G, . s RIBER RIE ] & H R
JBeB SKRIRFERE AL L A2 W SE [T ] L BE R R 22440
2008,29(1) .5 -7.

[8] T, ZRERE , A5 AN, 55, WUVR VR g v R IR 3k Bk
PORSERRL RSB wE 5 [ )], o E B, 2005,20(2) 276

=-77.
(2010-03-17 Yk 2010-05-24 f&1a])



	正骨2011年6期合版_部分19
	正骨2011年6期合版_部分20
	正骨2011年6期合版_部分21
	正骨2011年6期合版_部分22

