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Comparative study on effect and safty of treating on calcaneus fractures with manipulative reduction with percuta-
neous K-wire fixation QI Yue-feng, ZHENG Yi-bing, WANG Peng,LI Ye ,CHEN Wen-xue ,DONG Yan-xu,JIN Li-kun,
WANG Chen-xi,and LI Xu. Fengsheng Special Hospital of Orthopaedics and Traumatology , Beijing 100033, China

ABSTRACT Objective: To explore the clinical effects and safty of manipulative reduction with percutaneous poking K—wire
fixation for the treatment of the calcaneus fractures and analyze the indication of the minimal invasion. Methods ; From Decem-
ber 2008 to December 2011, 135 closed calcaneal fractures cases were divided randomly into poking group and plate group,
treated respectively by percutaneous poking reduction and operative reduction. In poking group , there were 69 cases (82 feet)
including 60 males and 9 females, with an average age of (43.29+£10.46) years ranging from 18 to 64 years;30 cases of left,26
cases of right and 13 cases of double ;54 feet of Essex—Lopresti classification tongue form, 28 feet of joint compression ;33 feet
of Sanders type II ,49 of type IIl. In plate group, there were 66 cases (75 feet) including 58 males and 8 females,with an av-
erage age of (46.00+2.42) years ranging from 21 to 63 years; 31 cases of left,26 cases of right and 9 cases of double ;48 feet of
Essex—Lopresti classification tongue form,27 feet of joint compression;28 feet of Sanders type Il ,47 of type Ill. According to
Kerr scoring standard , clinical effects and complications were evaluated combining with Sanders and Essex-Lopresti classifica-
tion. Results: All 135 cases were followed up after 24 weeks. Fractures were recoveried in 8 to 12 weeks (means 10.2 weeks).
In poking group, there were 2 cases of infection, 5 cases of wire movement; in plate group, 18 cases of wound local skin necro-
sis, 5 cases of calf intestines nerve injured; there were statistical significant (P<0.05). Postoperative evaluation of Sanders type
Il after 24 weeks,the proportion of excellent results was above 70% ,and there were no significant differences on effects of

tongue form and compressing form of calcaneus fractures with percutaneous poking and operative redution (P>0.05). In the
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caes of Sanders type Ill ,there were no significant differences on effects of tongue form fractures with percutaneous poking and
operative reduction (P>0.05). There were significant differences on effects and complications of compressing form fractures
(P<0.01), operative reduction better than percutaneous poking. Pain,walking, Kerr scoring of tongue form fractures of Sanders
I, Il with poking reduction were better than compression fractures. In compression fractures of Sanders Il ,plate internal fix-
ation was better than poking redution in working and walking function , there were significant difference (P<0.05). Conclusion ;
For tongue form or compressing form of Sanders type Il and tongue form of Sanders type Il , manipulative reduction with per-

cutaneous poking K-wire fixation has advantages of minimal invasion, minimized complications. Compressing form of Sanders

type Il fracture should be treated with operative redution.
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Tab.1 Baseline comparison of general data between two groups of patients with calcaneus fractures

g5 G P () S (s, ) AL ESSf%x—Lj>presl{ SR Sanders 438 (/£ )

] z g AR WE foRET OERgREYT TR I #4
Rk 69 82 60 9 43.29+10.46 30 26 13 54 28 33 49
Wt 66 75 58 8 46.0+2.42 31 26 9 48 27 28 47
LN - - X’=0.026 1=0.899 X=0.677 x=0.059 X’=0.140
P{E - - 0.872 0.373 0.713 0.808 0.709
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Fig.1 A 42-year-old man fell down from height induced to double calcaneal fractures (tongue form, Sanders type lllab) 1a. Preoperative lateral X-ray

film 1b. Preoperative axial X-ray film 1c. Postoperative axial X-ray film 1d. Postoperative lateral X-ray film
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Tab.2 Comparison of fracture healing time and

complications in two groups of patients with calcaneus

fractures
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B4 69 9.83+1.49 2 0 5
B 66 9.80+1.44 18 5 0
SGiitE - 1=0.084 X’=25.642
P1E - 0.933 0.000
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Tab.3 Kerr scores comparison of Sanders II fractures according to Essex—Lopresti classification in two groups of patients

with calcaneus fractures (24 weeks) (x+s,score)

amo 28 e 27 o
PR TAERET) TERE B TERR T
kA CRINEEID 18 32.18+1.4* 23.27+1.42°¢ 21.91+1.87* 13.27+2.41 90.64+4.78*7
KN RS EAT 15 29.14+4.3 20.71+1.5° 20.57+0.98 14.0£0 83.86+5.55
HHZH RINEE 18 28.86+3.43 20+1.63* 20.86+1.07 14.020 80.86x7.017
KRG EAT 10 28.5+4.75* 21.38+3.2 20.13+2.3* 13.5+3.16 82.25+12.06™
FIE(P1H) - - 2.274(0.101) 4.343(0.012) 1.904(0.151) 0.261(0.853) 3.019(0.046)

A2\, IR T TR T S5 R 5T 45 15 3T IR P43 L3R, 391 25 =3.68, P=0.032;; *IT3E BE J1 PP 43 HL K . 34 25=1.78,, P=
0.032; "Kerr 57 LA S{E 2£=8.39, P=0.026,, 2 2 1 LU AL, “Hdk 2 bl R BT 5 505 IR 48 B I i TAERE S P2 LU A, #9{B 26=2.56, P=0.015 . %%
LR, TRk A AR BT R BT TARRE W b LA, $MH26=3.27,P=0.003 ; "Kerr 5153 HHK : #4{H2£=9.78, P=0.014

Note : Through the multiple comparison , comparison between tongue fracture in poking group and compression fracture in plate group, *pain score:mean
difference=3.68 ,P=0.032; *walking ability score:mean difference=1.78,P=0.032; “the Kerr total score:mean difference=8.39,P=0.026. Through the
multiple comparisons , comparison between tongue fracture and compression fracture in poking group, “work ability score :mean difference=2.56,P=0.015.
Through the multiple comparisons , comparison of tongue fracture between poking group and plate group, *work ability score ,mean difference=3.27, P=
0.003; Y Kerr total score mean difference=9.78, P=0.014

X4 FWARBIITEE D Sanders ME TR Essex—Lopresti 23] Kerr iE4y L8 (24 &) (x5 ,57)
Tab.4 Kerr scores comparison of Sanders Il fractures according to Essex—Lopresti classification in two groups of patients

with calcaneus fractures (24 weeks) (x+s,score)

amo 28 e 27 o
3 TAERE T1iERe TR
kA CRINEEID 26 31.67+3.56* 22.33+2.61 22.17+2.31™ 13.61+2.68 88.5+9.44*
KRG EAT 23 28.58+5.73 20.08+3.7° 19.5+3.37°% 14.020 82.25+12.17
LTt wARET 30 25.14+6.62%* 19.71+4.037 20.142.19 12.29+3.15 79.14+11.05*
AT AT 17 31.75+1.67* 23.13x2.237° 22.25+1.75® 13.0+2.82 89.63+6.35
FE(P1H) - - 4.177(0.011) 2.738(0.056) 3.498(0.024) 0.868(0.466) 2.325(0.089)

T B A, FR IR AL S AR AL PR T43 LA, #9{H26=6.52, P=0.003; *Kerr BA53 LLEE : #I{H%=9.36, P=0.043 , ZZ T L4, *HIIR
L PR BT S OGN TR T PRI 43 A, #{H 226,61, P=0.008 ; Y TAEREJI T4 LA - #9{H2E=3.41,P=0.041, LZ M AL, O IR H
PRtk 5 WA Y TAERE DT 43 LA, BI{H25=3.04, P=0.039; *4 7 RE I TT 43 LUAE 9{E22=2.75, P=0.023,, Z:Z i LA, Mgtk 2 vh i RA4r
RGBT R T4 LU, ${E25=2.67, P=0.008

Note ; Through the multiple comparison,comparison of tongue fracture between poking group and plate group, *pain score;mean difference=6.52,P=
0.003; *Kerr total score:mean difference=9.36, P=0.043. Through the multiple comparisons, comparison between tongue fracture and compression fracture
in plate group, *pain score ; mean difference=6.61,P=0.008; Ywork ability score;mean difference=3.41,P=0.041. Through the multiple comparison, com-
parison of compression fracture between poking group and plate group, “work ability score, mean difference=3.04, P=0.039 ; ®walk ability score: mean dif-
ference=2.75,P=0.023. Through the multiple comparisons , comparison between tongue fracture and compression fracture in poking group , ®walking ability

score ,mean difference=2.67, P=0.008
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Tab.5 Comparison of efficacy of Sanders II fractures
according to Essex—Lopresti classification in two groups of
patients with calcaneus fractures(24 weeks) (case)
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0.369,P=0.712, R Ik 45 WA TR, Z2=0452,P=
0.651; R4 B itk 4 5 AL 7R i, 2=0.544, P=0.586

Note: Through rank sum test,comparison of efficacy between tongue and
compression fracture in poking group,Z=0.691,P=0.489; comparison of
efficacy between tongue and compression fracture in plate group,Z =
0.369,P=0.712. Comparison of efficacy in tongue fracture between two
groups, Z=0.452,P=0.651; comparison of efficacy in compression fracture
between two groups, Z=0.544,P=0.586
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Tab.6 Comparison of efficacy of Sanders III fractures
according to Essex—Lopresti classification in two groups of
patients with calcaneus fractures(24 weeks) (case)
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Note: Through rank sum test, comparison of efficacy between tongue and

compression fracture in poking group,Z=3.036,P=0.002; comparison of
efficacy between tongue and compression fracture in plate group,Z=0.4,
P=0.651. Comparison of efficacy in tongue fracture between two groups,
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