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Acute normovolemic hemodilution in cryopreserved dog limb replantation

ZHU Ze-Xing' , ZHANG Shu-Ming' , ZHAO Yong-Jun®, FAN Kai-Bin’ , QIAO Lin'
(1. Department of Orthopaedics, the Second Artillery General Hospital, BeiJing 100088, China;
2. Department of Orthopaedics, Armed Police Medical School affiliated Hospital, Tianjin 300160 ;
3. Department of Orthopaedics, Handan Central Hospital, Handan, Hebei 056001 )

[ Abstract] Objective To observe the contribution of acute normovolemic hemodilution (ANH) in experiment of
cryopreserved dog limb replantation. Methods  Sixteen healthy Beagle dogs (male:female =1:1) were divided into two
groups. Dogs in the experiment group ( Group B) received ANH in the limb replantation, and dogs in the control group
(Group A) received the same amount of lactate Ringer’ s solution intravenously during the surgical operation. We recorded
and compared the hemodynamic indexes, HB, HCT, the resuscitation time, the first rising head time, the first standing
time and the first eating and drinking time between the two groups. Results (1) During the operation, both PaO, and
PCO,in the two groups were normal, as well as the breathing rate. The heart rate in the group B was lower than that in the
group A. Before blood transfusion, there was no statistically significant difference in HB and HCT between the two groups,
but after transfusion they were significantly higher in the group B than in the group A. (2) The resuscitation time, the first
rising head time, the first standing time and the first eating and drinking time of the group B were all better than those in
the group A. Conclusions In cryopreserved dog limb replantation experiments, acute normovolemic hemodilution is
helpful to improve the general condition and facilitate the recovery of animals after limb replantation.

[ Key words] Dog; Limb replantation; Cryopreservation; Acute normovolemic hemodilution; Surgery
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Fig.1 The experimental animal and blood bag
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Tab.1 Monitoring indicators at 10 min before operation(x +s)

R I DR IR A5 %% 4T
203 Groups BP of upper limb HR BR H ;(g/L) LA HCT (% )
(mmHg) (W5 (%/5) &
papitctsl 155.6 4.1/
Control group( A 41) 686479 102.8 +6.4 38.3+3.7 177.3 +4.2 48.4 £0. 87
SEER 155.9 +3.4/
Experiment group( B 41) 76485 103.4 £4.6 39.6 +4.4 174.4 £2.9 47.5 0. 89
plE 0. 895 0.825 0.508 0.138 0.63

TE:A B PRZLIME (0% IR IMZ0EE LR p (HE KT 0. 05, 2 R R TE A ANH HORXS RARFRARS W B2,
Note. There was no significant difference in BP, HR, BR, Hgb and HCT between the two groups( P >0.05). ANH had no obvious effect on the dog

preoperalive status.
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R2  FAREHAT 30 min WFEHR(x £5)

Tab.2 Monitoring indicators at 30 mins before the completion of operation (x *s)

R I DR ML E A 2T 401 i AR

SR

éifgs BP of upper limb  HR Heb HCT Sa0, ‘E;Ec@
(mmHg) (/1) (L) (%) (%)

commlxz,iiﬁ Adl) 1?;: 2 i; Z/ 140.9 £4.2 104.6 £4.0 34.0 £2.50 98.5 £1.20 Ngr%al

Epnmﬂ%ﬁp( B 41) 1?2: 2 ié Z/ 140.3 £5.4 104.1 3.1 32.942.99 98.3 +1.28 Nmﬂg_?l

piH 0.419 0. 799 0.784 0.332 0. 693 N;';fl

A B AL O3 LLEE P LEA0M A A p (3K T 0. 05, 2255 0 W 1 A AR HT T ANH AR BIXT R A AR TEW] W m
Note. There was no significant difference in BP,HR ,BR,Hgh , HCT and Sa02 between the two groups( P >0.05). ANH had no obvious effect on the dog

during the operation.

£3 ARJF 60 min WFEFR (2 +5)

Tab.3 Monitoring indicators at 60 min after the complation of operation(x +s)

o KA I L -0 471 5% EaRe g S| 2T Y R EA R
G 7 BP of upper limb HR BR Hgb HCT Sa0,
roups . v
P (mmHg) (W/53) (K/59) (/L) (%) (%)
X HEZH 141.4 +3.6/
129.1 £26. 4 33.9+3.0 116.0 £4.2 30.1+1.70 96.4 +0.9
Control group (A 1) 73.6 £8.9 * * * * *
S 143.1 +2.23/
116.1 +3. 14 35.0 +2. 144.4 +3. 1 40.8 £1.64 6.8 +1.0
Experiment group(B 41) 74.6 £9.5 * £2.9 * * o *
plE 0.261 0. 000 0.467 0. 000 0. 000 0. 456

A B AL P SEUARRTEE p (H3R T°0. 05, 26 59 0 354 PIAEL O (IMELER 11 ZE AR HAR p (E3/N T 0. 05, 28 S A7 A b 254 A B
FHANH SR 0L 1 5 5236 R A0 38 B S AT, ) A AT B S i AR M8 P M LA M A

Note. There was no significant difference in BP ,HR and Sa0, between two groups(P >0.05) ,but HR ,Hgh ,HCT in the experiment group were different from those
in control group( P <0.05). It suggested that dogs in the experiment group had lower HR and higher Hgh and HCT than the control group after operation.

R4 TARBEAAG IR (x 25)

Tab.4 The conditions of during operation and post-operation (x +s)

o TR ] piN L] K] 3 N7 N [ PR
25
G Operation Resuscitation First rising head First standing Eating
roups time(h) time (‘min) time ( min) time (h) (g)
X iRA 6.9 +£0.20 13.87 £0.99 68.5 +£13.36 3.55+0.38 269.38 +25.4
Control group( A 41) .9 +0. .87 +0. .5+13. .55 £0. .38 £25.
SLIY
. <@ 6.9 +0.24 13.1+1.36 52.9+5.13 2.49 +0.22 393.8 +£38.9
Experiment group (B 41)
p1H 1. 000 0. 136 0. 008 0. 000 0. 000
TE:A B PIZLFARET] SRS ] p (HIYRT 0. 05, 2257 J0 i 35 1 s LA Sk b iia) ol Sz sf i) AU 24h #E K4 p [H3/NT 0.05, 2 77 7E 12
FE R ANH B BERE W] 8038 5230 R AR RS SR PURE wlisr BERK (R BE/K S B i

Note. There was no significant difference in operation time and resuscitation time between the two groups (P >0.05) , but first rising head time, first
standing time and eating and drinking intake in the experiment group were different from those in of the control group( P <0.05). It suggested that dogs in

the experiment group restored earlier than the control group.
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