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Application of spring hook plate in internal fixation of ankle fracture and comminuted posterior structural
injury of ankle

ZHANG Hong-bin' , RONG Jin®, ZHANG Li-feng', LIU Ting-ting’, GUAN Peng-fei' (1. Fifth Department of Trauma,
Tangshan Second Hospital , Tangshan Hebei 063000, China ;2. Operating Room, Tangshan Second Hospital , Tangshan Hebei 063000, China;
3. Third Department of Hand Surgery, Tangshan Second Hospital , Tangshan Hebei 063000, China)

Abstract; Objective To explore the application effect of spring hook plate in the treatment of osteoporotic ankle fracture and comminuted
posterior structural injury of ankle. Methods A total of 102 patients with osteoporotic ankle fracture and comminuted posterior structural
injury of ankle in our hospital were selected and divided into the observation group and the control group according to random number table
method , with 51 cases in each group. Patients in both groups were treated with open reduction and internal fixation, the control group was
treated with cannulated screw to fix the posterior malleolus fragment,and the observation group was treated with a spring hook plate to fix the
posterior malleolus block. The operation condition, postoperative rehabilitation, callus score, and bone metabolism indexes [ N-terminal
propeptide of type I precollagen ( PINP) ,transforming growth factor-g1 ( TGF-B1) ,bone morphogenetic proteins-2 ( BMP-2) ] ,ankle func-
tion recovery and incidence of complication of the two groups were compared. Results The postoperative drainage volume of the observation
group was less than that of the control group( P <0.05) ,and the hospitalization time and fracture healing time were shorter than those of the
control group (P <0.05). The callus scores 1 month,2 months and 3 months after operation in the observation group were higher than those
in the control group (P <0.05). The levels of serum PI-NP, TGF-B1 and BMP-2 3 months after operation in the observation group were
higher than those in the control group (P <0.05). The excellent and good rate of ankle function 6 months after operation in the observation
group was higher than that in the control group (P <0.05). The total incidence of complications in the observation group was lower than that
in the control group (P <0.05). Conclusion TIn the open reduction and internal fixation treatment of osteoporotic ankle fracture and commi-
nuted posterior structural injury of ankle ,the use of spring hook plate to fix the posterior malleolus fragment can promote postoperative rehabil-
itation of patients,improve postoperative bone metabolism, promote fracture healing,reduce complications, and further improve ankle function.

Keywords: osteoporotic ankle fracture ;comminuted posterior structural injury of ankle;internal fixation;spring hook plate ;cannulated screw

BT BT ERERN WAz —, BEhsg MCREH W BUS, R, A E 7 i SR
WG EYWG SR, KRR 2R FLRRSCR B e 22 R BT, a0 AT
(1 6.78% , 4 % F ZAERERRIE i b F 0 L/ AR I 1 15 7 S M 1 405 i 1 o P P T 2
R B PN [ A v ) SRR B A O B s AR R R A B G R T B B B G
WG E R A, R A D IRET B 1/3 4 RUNAR

[ESTIE ] 104 2020 4F 1 B R RFFE ATl (20201451) (85 7 S By B DA AR A A R0 n e [ 7 A5OR , AR JE
[EEEE] WA, E-mail :26756183@ qq. com




BEF K% 2% ]REG ANAT OPER SURG  2023,32(2)

http : //www. jjssxzz. cn 147

J0y9i5 3 i B R SR, AT ERIC T I REIK AL . 3t
PO B H I TG RIFEE & Z AR IR IR
Liabaaibp RIS VR g e el 5 S = £ /T VA !
ROR FHRTH A . AR T S AR A T
FAPEBR ST 4 BB et BROCY J5 7 dh M i 7 vh
AR IRCR , BTN I RS %

1 #REFTE

1.1 W R FH

FEHL 2020 4E 9 H F 2021 4F 9 H KBz 102 48 &
GRS PEER OG5 Hr Ko W B OGN 5 Oy G5 A P s AR
R BEAL B T 3R 3E 40 UL A A v BRAH , 3 41
51 M), WERL 5 21 ], % 30 ] 4% 55 ~69 %
(60,12 £2.54) 27 5 LB A PR ER OG5 B 4 38 1,
e BR OGN 5 I a5 M s 13 il xF BR A, B
24 5], 4 27 ] 4F Y 53 ~68 %, 44 (59.27 £3.13) %
B AN B O B 41 1, iR ER G T J5 T it
167 10 1], 2 2H B H — Ok A, 22 R e it 2
B (P>0.05), AU AP BEZ 514 W it
[ (2020) 12 H#i 55 (761) 5 ], B3 YA W 58 28 38 A
[,

PYARRE: O REE A PEB ST 5 TS BOE
JREAMEEITSIT 15 i) B8, M R e Y )5 Oy
PGS X ST CT SRR a2 ; QBH IR E
BRI BT @B YT AT T AT REIE % ; @ Haraguchi
I 72l RS 5 B3 o HEBR AR U - QO B A R P
O PRBERY ; @ B A IR R G850 s B A FF oAt 47 &
s @A T KT 5 OF I YL I B TRk RS X
JE RGP
1.2 ik

2 PHBE BT I B AL B e IR T, B BUm kR
A7, 474 B TR TR B HEE A58 16K 5 JRR T, R BB b AR5 1 i Y
(60 kPa) , FHEYEIUEY]H (K 4 em £47) IEVIHF,
SRR AT, W AL RIS P AL R Yy, B
BT, R 2 MO QAT I B [ 7 5 Wy A MERVEHIE 1)
(K 10 em Z247) B MERB A AL, >R FH A 351 4 Al [l
A, T HEE RN R B LR B A, 5% 5 B T
2 KRBT E AL, AR R FH S A A (& 1) [
FE JE B S R AR G S R SR T [, A R A
FE TR JHER) 5 5403, 0] BB O 49 A pv i P9 A L,
2 HOBET A R B IR DG [ 22 , C AR X Sl
BRI BT I Ar R AT S AN AR B 3 L P [
A7 B R I O kSR AR S . X IRALR S
CBRET T i B B SR 28 DAl AL AR B ek
INGIFA T ~2 BT, AR ER SR

2 ARG BRSBTS AT RO B 2 U 4k,

Jg P A 8 H R R S IR CR BB b vk A2 0T 4R
FE) ATHUE BEAMAYT o

a:1/3 % A4 b c: 3 KA MR
E1 1/3 RIS HE AW

1.3 IIEAR

Fe# 2 HEBRH T ARFIASE R AFOL, A 45 T A
(] A I R S 5 AT B ] T A
] ARHE X i A g RLarh 2 HEEARE 14,
2 H 3 A H BRIV, VAR B I SR
AR, 1 0 BTGk, B — &
R, T2 s BTG K, B I v B e 8 1
3. W2 HBEARF ARG 3 DA BRBEHER, €
5T B HT e R 2 2k v 7 Ik ( N-terminal propeptide of
type I precollagen, PI-NP) | F 4k 4= A F--B1 ( transfor-
ming growth factor-gl, TGF-B1) . F B & & 4 H-2
(bone morphogenetic proteins-2, BMP-2) , % & £ % K
B ARG 3 A 28 IR KL, 250 IR , SR FH Tt 36K 4
PEM BAF i (A5 7T B A 5 T AR Ko He#2 4l
AR REIM NG B0, AR5 6 A A4k 56 B 2 2R
HIEHIVE IR - 5 PRSI ARET PEAY , E43 100 43,90 43
FVAEoAE 75 ~89 43 R S0 ~74 432 0] 50 43 LR
N R AR = (HIE+ RATED /S B1E % 100%
FeH 2 SR E RIS 6 S H NI ACRE (U e LR
ORISR N EER D) B KRR
1.4 %it¥7k

KM SPSS 22.0 GEit 4R it AR
(%) FR SR KB, THETORILAE + bRl (3 25)
FTR, R 1 K6, P <0.05 H2ERA G2,

2 &R

2.1 FRBREREEL

WLERLH ARG 5 it /T B2, A Be I ] - $r
IS ] TR IR, ZE A G 8 (P <0.05) 5
2 LA TR A ) 8 2 S R
X(P>0.05),00F1,



148 B FRAFRE

J REG ANAT OPER SURG 2023,32(2)

http : //www. jjssxzz. cn

F1 FRMAREREFR(x £5,n=51)

4151 TR [E] (min) A i i (mlL) AJE 51 (mL) AEBEIF ] (d) HIT AT )
WEEL 83.26 +13.71 51.42 +10.17 48.27 +10.53 11.82 +2.34 11.72 +1.08

X B AL 80.92 +12.58 52.38 +9.65 53.12 +12.46 13.07 £2.59 12.39 £1.13

' 0. 898 0. 489 2.123 2.557 3.061

P 0.371 0. 626 0.036 0.012 0.003

2.2 Bt
WEAARSE 1AF 2 A3 4 H B4
5T R, 22 G EEL(P <0.05) W 2.

HMEH L, FAsbrtm TXRA , 256 %1% 3 X
(P<0.05), 033,
X2 BIiES(xxs,n=51,%4)

2.3 BRI 413 NGRS R 2 1 INEERD]
. . e 1.35+0.41 2.10 0. 46 2.77+0.16
AN 4| N=:S . _ _ 28
NG 3 AH L2 4L i PI-NP TGF-g1 . BMP-2 SFRg 1.13£0.35 1.83 £0.41 2.45+0.47
K B S TR, ESRERITHEE (P <0.05), ¢ 2.915 3.129 4.603
P 0.004 0.002 <0.001
%3 BRIFHER(x £s,n=51)
. PI-NP( pg/ml.) TCF-B1 (pg/L) BMP2(ng/L)
ZHH N N YR N Sz N
A AJg 3 1A AH ARJE3 1A AH] ARJE3 4 H
WEEL 18.61 £3.82 30.12+6.79 " 338.74 £45.67  437.55£52.18 " 49.67 +9.34 91.23 +13.62°
B 19.34 +4.05 27.24+6.31° 345.18 £48.20  412.78 £50.93 * 50.29 +10. 15 85.41 £12.09°
¢ 0.936 2.219 0.693 2.426 0.321 2.282
P 0.351 0.029 0.490 0.017 0.749 0.025

.l RATH4E, P <0.05

2.4 RXY ok
AJa 6 A ERALER ST DI REAL R 2% 5 T 1
M, ERAGIFEX(P<0.05), iH4,
Fd4 RE6ANABRXTINRE=51,5(%)]
415 fl B C] 2 [

WELL 26(50.98) 22(43.14) 3(5.88)  0(0)  48(94.12)
XPRRZL 21(41.18) 20(39.22) 8(15.69) 2(3.92) 41(80.39)
¥ 4.320
P 0.038
2.5 JFAE

SR AT AR S R A AT R AL, 22 5 A i
FHREN(P<0.05), &S,
£S5 HRMEIn=51,5(%)]

gl IR NUBME RTHIERR MBS B

WA 1(1.96) 0(0) 1(1.96) 0(0) 2(3.92)
SHRZE  2(3.92) 1(1.96)  2(3.92)  3(5.88) 8(15.69)
X 3.991
P 0.046

2.6 Al

X B2 BUALR ) - S8R, 2,58 & A D B A
PEBRSCTTHIT AT VIR E AL N B 2 1697, RS O I8ET
[ 5 B e, R JE 6 N BROCTY T g ik 20 00 br
(E12) . UiEEeH SR ] B3, 2,60 %, A ] Joi
GRS BT AT VIR AL N B 36T, SR
BN 8 e BB e, RS 6 A H BRSETT TR s B4
PifECEL3) .

3 itig

BEFE I AR Y7 5 BB T 2 R 250 IRET (173 47
OB, FTARAS R AR o (H TR A PE B G
TR AT RO REEER SN 5 T 4 R A 3 1D ] S M JEE K
NS B AR BOR G 5 B B e w8 o i
PIE — R, 2B A R AR R R R 13 Y

a: RAT;b: ARG LA Ase: RE2AAd:RE3AA
2 WRAABFGFAREE X HELH



BB F K% 24 ]REG ANAT OPER SURG  2023,32(2)

http : //www. jjssxzz. cn 149

a: RaGb: REIAA;c: RE2AA;d:RE3ANA

B3 UmAARMKGHFANE X HELH

BOARIEA T R ) BB B AR , R L T
FAPEBRSETHHT ROR W B 5E 4 J5 7 4 R A R )
TFE A EIRYT R 45BN, SR LA O IBAT
I 5 S SRR e B A, O B R VDT A A o [
7 H R P B AR MR ] 2 S B BN 2 I R et
AR v i, (E RE B SR AR S5 5 O i, 4 A e
S ), T DL 56 A B A [ T R B R At i RS
A o A AT L IR R e T, 58 4 M AR 7 1 /345 LA
MAEA 1ok RBET T, K 173 4 R ARGz o — LT
TR 90° , SR e 22 B KE AT 25 FL A 45° B BT i, fili
TE BGZE 3t 90° RUARTS S i e Al , ELARTHIEME, F 4140
REF/IN, HL 3R B M 3t 90° XA 44 7 11 0 A i B
IR, W T I ET LT, b 1 X R I A A 475
AU TARIG AL A NIl R

WL P A DL W B T 5 18 LA 30T
WO ARBIRTT A R, SR S B AR [ E e R
BHRE B R R E ARG 1 ~3 DA ERIES, LAk
I A 4 T A T 0 B SR P R A [ 2 S
= o e 1=y | B = T 0 A B i = e e 13 50 S )
SIS AR AR S 3 S 8 4 2 B A B TR Y, G
TERL ST FL A BT, G AT 308 2o T 3 1 g 3 FL oo B
FTNIE NI , ST 5 ) i B B iy s % A6, [ it e L
1/3 & VR A 200, BE I 2 i 3 40 g T i
O R B RS, TN N B0 i A L
SR B B p SCOR 2 B ] e ) TR st i [
SE RIS 2R e v A B TR ARG BT
IRERBH , WA G 1 3 T RE S BN A RS S, H
[i] 7 FE—E BB b A AT B W om ik 3l , A B T A OR
B T P v 4, I BT Ao AW E R
IR, SR FH R S A I 5 S B S SRR LT
PI-NP  TGF-B1 .BMP-2 KT . Hog PI-NP 2
WAL E I R R B AR S BT A
Fer PINP K S F) i 42 7 ALK 1 37 4 fiE 77 3%
5 TGR-B1 BMP-2 S AR i A0 3 9 1 7 v 4
FEAEAA I F, TGF-B1 REAE 15 40 i & 7, BMP-2
HA S8 AN A6 R BCE B FE L 3 T A0 A il

BHOE BRI BT A AT T L, S AR

I8 5 o R DR RE S E i 3 A, (E AR P BL )

R ATyt 2R ATRDS . AT KB, R 58

TP ] T S5 R R B AR W PR TR G I RE AL R

R, IR AT FERARA 5 I A R AR R, i — 20 Ul W] 5 3

B[] 52 S R R BRAE B SR RS A Bk et

BRI 5 7 A A A VDT R LN B E IR B

B A RO S T AT

5 LA, B P T BB TR B

5 T SR R DI S AL N [ R TR R R S

A I S B D RE A R AR ARG R, e R Y

BRICTIIRE, MR A5 A NS O 2 E B I @, %

I ACE KA 2, A B ) I

[ 523H]

(L] 2k 5, BRETF, i &, 45 1080 B4 56 35 1 47 i i A7 o 2 o3
[J]. e B R4 4,2018,24 (3) :230 - 233. doi: 10. 13795/j. cnki.
sgkz.2018.03.010.

[2] Hjelle AM, Apalset EM, Gjertsen JE, el al. Associations of overweight ,
obesity and osteoporosis with ankle fractures [ J]. BMC Musculoskelet
Disord,2021,22(1) :723. doi:10. 1186/s12891 - 021 — 04607 - 9.

[3] Blom RP, Meijer DT, de Muinck Keizer RO, et al. Posterior malleolar
fracture morphology determines outcome in rotational type ankle frac-
tures[ J]. Injury,2019,50 (7) :1392 - 1397. doi: 10. 1016/j. injury.
2019.06. 003.

(4] 30 B2, @ HME A 72 POl WA B E #0250 4T 1B %€ 107 HF 5 R
HATEROCT BT B T AU T TR LT ] e PR S 58 1 2
#%,2020,19 (12) ;1328 - 1331. doi: 10. 3969/j. issn. 1671 — 4695.
2020. 12. 028.

[5] Xia X, Yang Z, Deng C,et al. Effects of microsurgical repair treatment
on the clinical efficacy, complications, and flap follow-up scores of

patients with exposed steel plates after surgery for foot and ankle frac-

tures[ J]. Ann Palliat Med,2020,9 (6) :4089 - 4096. doi: 10. 21037/

apm —20 -2018.
[6] iel S oGPl o B s = 4. 5 g2 fim
[J]. g Rl 4 4,2017,37(1) : 1 - 10. doi: 10. 3760/ cma. j. issn.

0253 -2352.2017.01.001.

[7] Kostuj T,Stief F,Hartmann KA et al. Using the Oxford Foot Model to
determine the association between objective measures of foot function
and results of the AOFAS Ankle-Hindfoot Scale and the Foot Function
Index; a prospective gait analysis study in Germany[ J]. BMJ Open,
2018,8(4) :e019872. doi:10. 1136/bmjopen —2017 —019872.



150 BB F K$24E ]REG ANAT OPER SURG 2023,32(2)

http : //www. jjssxzz. cn

- RS -

doi:10. 11659/jjssx. 08 022055

5E & 1% 2 M B L 7 BE B2 35 TS B VILER 0 BR K e Y I JR Rz AR

& F,.BERINEE,E B O HERERERNEGIFIEANE, P BT 530199)

[ =] B %iFoe etk /e 0 EM7E IR BT AT VIBEDIBRAR T s Ia BR BT . A3k BeiAS B eI o I VILBE AT 20 e
Ti R 60 191, 4 IR BEHLEC T 26100 LRI XS BR A, 1320 30 ] WBELH AT 58 222 DU BMOL I I 55 T VILBE VIR AR , X6F IR 41 52 i
ZEMBIAY 30° ~ 60° K F- Ak MY IE I 85 T F VIR VOB AR . HUA% 2 4B AR i) A b i i RS B0 i ARG B8 5 A 1]
R RLRERT AR AR PRI EEATR | FF i 716 23 B AR o e S PEAT VI B 25 007 2 4L T RS AT S REFR A8 1 s BE 3 LR 301 9F:
RAER AR, BRI WERLLE TR 6] B AR5 B B 5 A R4 T3 B2 (P <0.05 ), A A i i 4k SR J5 5 1 4 2405 T 0 B 1
(P <0.05) , LA F AR P T AR A THHRLL(P <0.05) , AR P SAE T DI BR % 035 5 T BRLL (P <0.05) 5 WL i
ARG S BEFE BRACEAR T X BRLL (P <0.05) 5 WUEL AL IR W19 0k 8 A RAR T IRLL(P <0.05) . i SR VEAMEMY T
T2 A T VIS BT I3 A T 45 260 T A ] ol D AR v o ot e, 488 o A S R TP U 3R, w36 AU JF I R, WA TR AR O A R A 3R

[3e82iR ] TR ; 58 Atk A MIBME ; 16 P85 5 I VILBE BRI PE AT D %

[RES%EE] R735.7 [ XBRAEB] A [WFEEHE] 2022-08-09

Clinical application of complete left lateral position in laparoscopic hepatectomy for segment VII
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Abstract: Objective To explore the clinical application value of complete left lateral position in laparoscopic hepatectomy for segment
VI. Methods A total of 60 patients with hepatocellular carcinoma in VI hepatic segment were selected and randomly divided into the
observation group and the control group according to random number table, with 30 cases in each group. Patients in the observation group
received complete laparoscopic hepatectomy for segment VI with the left lateral position, while patients in the control group received
laparoscopic hepatectomy for segment VI with the left oblique position of 30° ~ 60°. The operation time, intraoperative bleeding volume,

postoperative drainage volume , postoperative indwelling and drainage time , posture time, frequency of intraoperative operating bed adjustment,
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