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Controlled clinical trials of cost-effectiveness analysis on poking reduction and open reduction for the treatment of
Sanders type II calcaneal fractures (Q/ Shu-bin,SUN Lu™ ,WANG Ming-xi. * The Shandong Provincial Hospital of TCM ,
Jinan 250014, Shandong, China

ABSTRACT Objective:To evaluate cost-effectiveness of poking reduction and open reduction for the treatment of Sanders
type Il calcaneal fractures, in order to provide evidence for standard treatment. Methods ; From 2006.10 to 2008.10, 80 patients
with Sanders type Il calcaneal fractures were selected from Shandong Provincial Hospital of Traditional Chinese Medicine and
randomly divided into poking reduction group and open reduction group with 40 cases in each group. There were 26 males and
14 females in poking reduction group and 30 males and 10 females in open reduction group. The average age of patients in
poking reduction group was(36.60£3.15) years,and(37.10+£3.45) years in open reduction group. Bohler angle , Gissane angle,
the width of central calcaneus, stance phase of gait, HM—-HL, arch index and subtalair joint flexibility were measured. The clin-
ical results and expenses of the two treatment schemes were compared and concluded with the method of cost—effeetiveness
analysis. Results:In the poking reduction group and open reduction group,the Bohler angle were (30.32+1.72) degree and
(30.54+3.13) degree,Gissane angle were (133.73+6.73) degree and (134.86+4.90) degree,the width of central calcaneus
were(30.18+1.59) mm and(30.24+1.25) mm,stance phase of gait were (0.679+0.070) s and (0.715+0.090) s, HM-HL were —
(36.49+7.56) N and —(34.32+6.50) N, arch index were (30.262+2.69) and (30.47+1.89),and subtalair joint flexibility were
(10.53+2.30) degree and (10.89+1.86) degree respectively. The cost-effectiveness ratio (C/E)were 6.06 and 136.19 respec-
tively. Conclusion ; Cost-effectiveness ratio of the poking reduction is superior to that of the open reduction in treating Sanders
type Il calcaneal fractures. Poking reduction is a useful method to treat Sanders type Il calcaneal fractures with rapid wound
healing and less cost.
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FEYTHY 19%~2%, 5 M-S 5P 8Y 60% , Bk R m ik 30%, iR
BEPTIEL IR 20 B IR ETEAHE 78 U AYJE Sanders 262
PR EET CT 142 dhsy 4 B KRB SCHRIE T 2 FaYT
Sanders IT 2 BRB-5- 3709 5 8: |, IR RSZPR TAE T 2L &5
WY AT N E B N 32, B R A AR 3%
SROMTEE, S3HT LA T AR AR ORI T A S AN A ]
YAIT Sanders IT Y PR3- BT B A AS [R] 5 28 A0 AR 5 977 380 B A I
W, BRI BRAHAIT SR, iR R E 4T 4,
EFTFEIR, IR Sanders 11 Y BR BB 7 0 HLA0 AL 14 7 2 4L
&N

1 #ERSHZE

1.1 IGEREER A Sanders I B IR BB 3~ 2006 4
10 H % 2008 4F 10 H 7E L AR 4 1 B B B RHE B AR, 80 il
B _EIRHRIZHY 80 191 Sanders T Y R BB 7 B F FENL > M A&
FE A2 LR 52 o7 M PN [ 7 AL, MR B ML AR - R Tk
AR BB A BRI A LS A R 5 BT 9 0 5 43 i 254
P2l WUBURN R 308 AU T A2 AN AR PN 361 5 2, 7 ST 15 7 2 4510 4
i G BEL S, 20 B ASNUL— L H AR s &), 5%
G EER S SN ERSHIFEM A2 E AT
WL, PR ITF S AR A AE B AR R A e AR T, %
R 40 7], HiiR 55 26 B, £ 14 B, FX4E % (36.60+3.15) %7 |
A ZIGYTI P20 (5.30+1.18) d; VIFFAZ AL I E 4 40 i,
o 5 30 ], 20 10 ], SFHI4E S (37.10+3.45) %, Z i IR
SRS (5.10+1.45) d, PILHIR 19 38 /Lo B RO 66,
A R AR N 2 B T BRI ¢ KSR TSR AT .
PALE B — M ok 22 R GG S, B ] bk, R 1,

Fz1 FH-REBLLE (x25)

Tab.1 Comparison of general data between two groups(x+s)

21531 S (B /2, 1) FHAER (%) i (d)

kA 26/14 36.60+3.15 5.30£1.18
VIS 30/10 37.1023.45 5.10+1.45
ZeiHAE x’=0.952 1=1.485 1=0.729

PiA 0.329 0.142 0.468

1.2 W AKX HEERARUE

1.2.1 2HbsiE  SWbRiE (b ie AR E H R 2547
Bt - v B IEIS W7 RObR vz ) B e 0 BB B AT IR 1S bR o
HYTHE Sanders 43I0 1T AY . BR-E 5 571 w0 I ER -3 P, B8
/=2 mm,

1.2.2 AEbrdE SRS EITZWPREIFFF S Sanders
I B3 RIZE a6, NATEI T 15

1.2.3 HEBRFRME  BEHT43 AL Sanders S- B0y T 0 IV 4
PRAG-E T R SUNER 5 B T AR BRIH PR IR B A i 2, T
TR BB RS A A AR AR BT BE R
Pr WIEBAA BT B IEX AR S S 52 ma ; BET BTN T
FET- BB s AT A NAFRUELL AR BAEE (FEARREC A 4T
WEFAITHE),

1.3 Uitk

1.3.1 HWAEEEENAR SRR, TR, S
A M7, DG T i i, SR B iE R R RIE TR  , AR

A I, BUEAS 4~5 mm WTIREL 1 #, FEREE5 541
253t B2 5, W R R 7 W A MU SRR A7 X 2B 0T IR 2
PEEF DT AR EE, (TR s H e B SBE I s
7 BT E AR R B p RS e, PR R TR, R
D) VA s o1 Y= T = A N T e AN R T e = S R 6 =K DA E g
Yre BT, YK Bohler £ (=25°), X £ WS H T
AR K AR AT 5G9 TR BT H T T ) i (B0 R
P22 0 B BT S 2E BT ) 2R RS [ TR B
b #RBR 2 AT, BRI RE AN 1.5 em, ZTEAR ER K TR
AHIMEALFL BT ZEAR TR 23500 & T BR B P9 MU R, 52
{7 5 X LB IS IR Sl A B IE R (29 17°), IRETE
ATCHIYE, SMER RO IER MIFEH BN EE . AR5 F N Pt
=, DAL RS 2 RATUIREE R, LU 11 )5 )Rl ik
By 1k SR, — AR 6 JRITT IR KA A, 8~10 JE T Hk B4t
FE B EATAE

1.3.2 UIHFEMRARAEEAR  BEMEME, A
Eo FARAMMYEG Eastwood Fritiidng , Bl B 4N ] B (IT.0
ui)S em &b, FHEE 5 BRI 0], W) R AT ERBEE AT 2 MBS
T 1.5~2 cm &b, JUBREMEISE 5 Big ST, Tk
ABEIRE T, AT 3 MR o FCE OB T 43 5B A MEB FE A
B G W I R R U e 2 5 RO —
FkiE B, S e R R R My B TR A A U
AP B TR RIS R TR SRR R BT IR, Sl
XA EAL, R RE R AL FE FBE S FE Y I B B AR 43 A
AL JE ST T S IS S5 AR NI IMIER A Z RIS R, AR
RS A AT v AR i R BRISHEE ABUIG RS [, MR
HIE S8 Bohler f1 ) Gissane 1, H-4i & Privc i  BHFE
TR T AR S A6 300 56 1) S ThT o DB A B L2 S0 de, 24K
] 7 [ I PR T S5, RIS TRTAE AR5 R A1 114
M (PR e 43 FH SRR ) o 025 i A5 SR /) T A
Jibehdi | A AT R 0 BRI (PR i), bR o E
A T B 4 00 [ B R e T B PN ST I e
FREMIRET A 10°Z8 47 B RpPEMARE, K2 4.0 em, 1G3IER
TR A E R AR E S TE S A, rhiktlim, B2 EY)
F I LA A AR A # BN ST AE 2R AR IR ARG B B
I 2~3 d, ABFERE , KRG 2 RIUje R, LIl 5
JEr R, B 1k RAREE 5 D A TRRE A B S R 4 7,
— M 3 HIE R A B AR ESS,

1.4 WINFEPRS ik

1.4.1 XA BETARE ELAER 1782
D BBl X 2R Ay, M i Bohler £ | Gissane 1 S HEF rhf
MFERE , D T E bR KR MR EE A 0.01 mm,, KR X
28 F P B R B S S R S PR

1.4.2 JEIFIIEEPEST  Maryland 23T EE T4 (Maryland
Foot Score) : 73 A ¥IR AT BEWHL 43, 43 3 R 45 4301 55 4,
HAPEHA 90~100 43, R 75~89 43, A1 50~74 41,25 HK<50 4%,
A RERE 1 4ELBRHED

1.4.3 LESSE N EFIE Footscan 23 Al I 2 IS &
J125 3558 (D3D) R G HAT /AT, A R 48 (D3D) & AR 4
25 A, X 25 000 X2 #EAT IR A, b TR IE
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SEREAR R T Z A S D RN I RARAE T R
FEARJE 1 AT 50 IR LU T 4 WHEhR 28R #
B4 35 37 #H (stance phase) , /2 BREFS (heel rotation) R /2 BR P9
M (HM) 57 5 5 R BRAMIN (HL) i 3 B9 AR (B (HM-HL) , /&
5 ¥4k (arch index, AT) , T &5 R i 14 (subtalair joint flexi-
bility ) o

L5 JTROM A STPROPINSE R NRILFIE R 2
AT ARE - o B UEIS W T ROPR AE Y BT, ARl A8 3 R A
fiE X 2k Fr e EBIIRETT o0 B A A543 M S 8000 2y 73

1.6 BA-HERSHr

1.6.1 HUAMBE BUASHIBE 48 AT S 15—
FEIRIT T R YNGYT IHFE R M A, S TR 3
GG B2 NAS | (]2 A R et AR B DR R BB B AR I R
A A ANGETAMATRIR] 3R T2 LG, AR SC R
PeiAs R A T . AR ES 2% 1R 2% TR
T OREETE RGP 20 2 KA kI 2 ARLER SR R AT
EEREA —ENSZNE, TR S HERILARETm Y
MRl e W R bR TR BRIR A . C k=T R+ TR
PRI B+ R P EE B+ A 3G 2+ 2 3%, VIR IRYT4L.C
VI =35 B+ F AR B R B2+ RO I BE B + K A (L 36 2+ Y
[ ML B+ 24 5

1.6.2 JMAS-RORIITE WA -BUR SR AR (C)
555 (B) W EUAER 3R /R 3RA5 1 400 850 i BT 75 2 e il AR
H A7 T3 4307 oK E B IR YT RCR AT 1 BUAS SR AR 9 v
IT 75 W A T2 5 v B FH A 728 e i B U A b
ZERIFFE T AR HLAG AN 2 PR RS AE (A £ 7,V 22 ME LA
il B R R X Hr s R A R, B DA SR Rk R 3R AR Bk
SRR 8 T SN B S S 25 SR A R B 3
FEATHURE 5T

1.7 Sitab¥orik N SPSS 13.0 S8 it 8 vhA7 B 4k
BB R LN R AR HE 2 (x5 ) RO, 5 T BORHEBCR
BB B PRI ¢ KT, e MEVORER RO K36, S8 5%
BER B 5G , P<0.05 223 HA Gt L,

2 H#HR

2.1 RCERBIE

2.1.1 RJF XLKIEMN  PIAREIE X LA, WS
Bohler £ | Gissane i MR -E HH 00 T2 58 8HE , S55RIL3k 2,
SRR EEIR A AT A 0 A TR bR A TE A B 25 5

F2 BWMARBIRE X KIEM (22)
Tab.2 Comparison of postoperative X-ray evaluation

between two groups(x=s)

IR BIAR G R RG22 57 TG 1277 L,
X3 MWHAARE Maryland BEBIES LR (47, x+s)

Tab.3 Comparison of Maryland foot score between two

groups(score , X+s )

205 YT ik By
etk 37.68+5.35 45.90+7.11 81.78+17.11
VICE:) 37.43£5.20 45.55+7.02 82.95+11.93*

T IR LR, *1=0.356, *P=0.723>0.05
Note ; Comparison between two groups, “1=0.356, *P=0.723>0.05
F 4 FHATHEEB )
Tab.4 Comparison of therapeutic effects between two

groups(cases)

2151 % L £ nJ 2%
etk 40 18 18 2 2
VIR 40 16 20 2 2

20 531) Bohler £ (°) Gissane f1(°) R HEA TR (mm)
Tikd 3032+1.72 133.73+6.73 30.18+1.59
YIE4  30.54+3.13 134.86+4.90 30.24+1.25

t i 0.389 0.866 0.193

Py 0.698 0.389 0.848

2.1.2 Maryland EFIIREITS  WALRK BIAR)S #E4T Mary-
land EFRTIRETE Y , AT PEA 455 W36 3, B4R b A L 3%
4, PiZH Maryland f& 3D EETE 7 SOFr 8 L Re 34 JO A I 25 5% WA

T P2 ] FLEZ, Wilcoxon W=1 584.000, P=0.701>0.05
Note ; Comparison between two groups, Wilcoxon W=1 584.000, P=0.701>
0.05

2.1.3 AT SRR A E AT ST A
P EBCEA AL AN B SRR ] R R BR N (HMD) ) 5 /5 R R
SMI(HL) F& 77 B ARISAE (HM-HL) 2 5 880 BE R 565 R %
PR G5 R W3R 5, AR 4 TFRRI T B 22 5
2.1.4 ARIEIFERAE BARATEARG B 2 Bl LR, g
SRR, VI I 2 BI) R a2l 5 B TH R
1 BIHERA B 2451403 52 00 1 J2 53K FE , 48 53 ¥ 2 Jm & 4f
¥,

WA G X LIFNBIRLE R B, P TEMR B Bohler
A1 \Gissane i BB I TEEE R X & LB B 225 3R
ek Al AN Y] 52 AR PR I FE R S TN AR B B AT AL
I BB EH AT, BPIRFAR I 72— 2, R B HERR B
TIREBHERRERWZERT ., BRASUEHNRE
Maryland JETRDIGEIEr eI B 22 7, SRR FAR Iy XX F
BRI LI REMK I RO B, B Fh AR T 27— A )
M HEAS SRR 1 LA R BRI 41 5 D) & A AE 25 20 ST AH B
[8] . (HM-HL) & 5540 BT 6 RUEHE 4 WiFgin B B 2
5, R FAR I 73—,

UL b 3 R TR AT IR I SRk B ALY T E
AL M PN [ R PR AR IR YT Sanders 1 AY #R-E-E- P 1097 2502
— 30y, R 20 D) 5 AR T D 3T R E
2.2 JRAR-RCRIMT
2.2.1 Mg BRRA S YR AR RE AERE 2
BIWK 6, 45 WoRHEedk A B REAE B 9 ISR 2 20
W
2.2.2 WA-RERGNT TEAWEFFNHR Tk, A
[FRIT T RECRZ M 2 A geit# X, Bl P<0.05 i), AT
R RAS-ZCR AT, A -ROR L (C/E) 248 B ORI
AETRINAS | 3% — LA BRAIG , R ARAS— DR B T 1 2
FHBRAIR , 1207 22 W S b 28 SOBRR T, BUAR 8GR 400 i B 178
TV AR RO FEPI A Z (AR 3] — A A e, A -5
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x5 MAROSETERSHPLR (x2)

Tab.5 Comparison of the basic parameters of the gait between two groups(x+s)

4151 B IR AL AR ST AEHR] (5) JESFEEL HM-HL(N) PR G R PE(0)
etk 0.679+0.070 30.26+2.69 —(36.49+7.56) 10.53+2.30
Ikl 0.71520.090 30.47+1.89 —(34.32%6.50) 10.89+1.86

18 1.983 0.413 1.380 0.771

PiA 0.051 0.681 0.172 0.443

F=6 WHIATARERRHMRERTEALLR (5s)
Tab.6 Comparison of hospital days and costs of

hospitalization of two programs(xs)

20531 FEBE R EL(d) fEBE L (OT)
etk 6.70+0.97 6 058.0+89.4
YK 21.00+1.18 13 619.0£616.7
t1H 59.385 76.739
Py 0.000 0.000

FE(C/E)H W& A LI SR AE— &, &2 R A 8CR T 4E
BRRATTR . PIALIA BRI T 45 R L3R 7, LA 22
FA GRS IR A REAAE,

®7 FAMIETHRAMA-LRI (x2s)

Tab.7 Cost-effectiveness analysis of two treatment programs

(xs)
2051 AR (TE)C R (%)E C/E
etk 6058.0+89.4 100 6.06
PIR=E:) 13 619.0£616.7* 100 136.19

7 PHALIA] HeER , *1=76.739, * P=0.000<0.05
Note ;: Comparison between two groups, “t=76.739, *P=0.000<0.05

2.2.3 UBEONT AWM ROE RSN R B E K
BT AR O, BT A T A, 250 SR I D53l
Efem s, Pk, B2y sh . NI E AR 2 T
30% , 167 I 10% , A THUSE 30T 455 0Lk 8. 45
BRI AR A 11 25 5 et A= B X, VAT R 24 2% | Py [
FEMELE TR 30% 367 2N 10% , BIORSF IR T 4 28]
R FAIGS T T K, R T AR 257

x8 WHIATHRMBRES (v+s)

Tab.8 Sensitivity analysis of two programs(x+s)

2 1) PHEE WA (JT)C R (%) E C/E
ik 5 940.00+75.00 100 5.94
Yl 11 049.00+508.89* 100 110.49

TE : WIZEH] LE S, *1=62.83 , *P=0.000<0.05
Note : Comparison between two groups, “¢=62.83 , *P=0.000<0.05
3 g
BRE Y20 R L% WoE 12—, Sanders 1T A4 HRE-H 47

HIRYT T 12 BTG R 96 bR v 222 LU G etk S L I FF 247
AR 1 5 g 2 VAT AR S B 0 e BE | SERE e R
Bohler # K E T O I 0 OC R I ), AR SS X 6

PP Maryland TIREPES> KBS0 S8 B, PIANAYT 5

WA THEAR Y LA T R 22 57, B RN R RS 1A%

R—BEYITTEANET N EE EBE = T PSRk 2 A,

[P B R Bt s
gt E i H R AR REIR RS B2, G BR Y B2

PRI E R AL, JF Bz 8 At ny 255 5, A

AR AT AT UL SRtk A RO T OIS 4, ekt 5]

AR A UL Bk AR TR B B TR E R B, 5 T

FAR TR EMNE , BA /N a2 K AR

ARIGHARE SIS T B alife T F L A 80R

RALRY IR (EASHE) N, B FRATEE AT Sanders 1T 73R

HE TR B G Rk S AL R E AR

S 3Tk
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