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3D printing— assisted open reduction and internal fixation of Sanders type III calcaneal fractures / WANG Jian—wei', WU
Xiao—feng’, JIANG Xing—hua', HAN Jian—ming', GU Xiao—juan', ZHAO Yi—feng'. 1. Kunshan Hospital of Traditional Chinese Medicine, Kun-
shan Jiangsu, 215300, China; 2. Kunshan Affiliated Hospital, Nanjing University of Chinese Medicine, Kunshan, Jiangsu, 215300, China

Abstract: [Objective]| To investigate the clinical efficacy of 3D printing—assisted open reduction and internal fixation (ORIF) of Sand-

ers type Il calcaneal fractures. [Methods| A retrospective study was performed on 80 patients who underwent ORIF for Sanders type III cal-
caneal fractures in our hospital from June 2017 to September 2019. According to preoperative doctor—patient communication, 43 patients
were treated with 3D printing assisted ORIF, while the remaining 37 patients were with conventional ORIF. The perioperative, follow—up and
imaging data were compared between the two groups. [Results] All the patients in both groups had operation completed successfully without
serious complications. The 3D group proved significantly superior to the conventional group in terms of operation time, total incision length,
intraoperative blood loss, intraoperative fluoroscopy times, postoperative ambulation, incision healing grade and hospital stay (P<0.05) . All
patients were followed up for (16.2+4.9) months on an average, and the 3D group resumed full weight—bearing activity significantly earlier
than the conventional group (P<0.05) . The VAS scores decreased significantly (P<0.05) , while the AOFAS score, Maryland score and foot
varus—valgus range of motion (ROM ) increased significantly in both groups over time postoperatively (P<0.05) , which in the 3D group
proved significantly superior to the conventional group at all corresponding time point after surgery (P<0.05) . With regard to imaging, the
calcaneal width, calcaneal height, Gissane angle and Bohler angle significantly improved in both groups after operation compared with those
before operation (P<0.05) , whereas which were of no significant difference between the two groups at any corresponding time points (P>
0.05) . [Conclusion] 3D printing—assisted open reduction and internal fixation of Sanders type III calcaneal fractures does shorten the opera-
tion time, reduce the amount of blood loss, promote functional recovery and reduce complications.
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1 #AMEHE

L1 NS HEER AR E

PAFRHE: (1) S2ARAH012 0 Sanders 111 YER 7
B (2) BEXRadr, 0 HEFE>2 mm;
(3) BRAETCEROCT AR . AL,

HEBRbRIE: (1) FFRCHEERE-Er; (2) fAEs
RYITRIE . AR ECETEME; (3) HEEAS
Jir R ek i 22 R
1.2 — ook

[l 3 B A BE 2017 4F 6 H—2019 4F 9 H itk
(1 Sanders 11T Y #5478 & (UG R BERE, 3K 80 4
FFa LRt G9AARTIGY . M AT B i 38 45
W, 43 Bk 3D FTERF BNV Z A N A E AR (3D
), 37 GIERHERTIFEANEEAR CEA) .
P AR BT — B oRl WL 1, PIZRAERS . MR, IR E TR
0 (BMD) . 4 2= FARBF ] 45040000 591) e 0 PRl 2
SWTG IR (P>0.05) . AiFsRE g Tk
BEfe i B s A 58, il MR B &
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*1 WHBER ARSI

e 3D 41 HHLA
D (n=43) (n=37) PE

ﬂzﬂﬁ'\ (5, J?is)
Ml (B, Bt 26/17 21/16 0.737

38.3+4.7 36.2+5.3 0.082

BMI (kg/m®, & s) 21.3+2.9 21.9+3.2 0.375
BIEFARMIE (h, x+s)  140.3+1.9 140.9+1.2 0.093
sy (i, ZerAy) 2221 19/18 0.987
PalE (5], BATEHAD) 38/5 31/6 0.552
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s B P AR TR SRR LS B A o vk
(visual analogue scale, VAS) "' | 3 [# /& BRAMNEL P 2
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J7  la~le: RETHRAZ B/ E Sanders T BUEHr, S5 G

1d: R GRS USRS  le, 16 AJ5 2 d B

B R X R 7R HITEALREF g, 1h: RIS 6 A BRE NG LA X 2R mHirt @ig

R2 RABREBRFAHEMSILR

Bzt 3D 4l (n=43) HHAL (n=37) P1H
FAREIA] (min, 7 +s) 51.248.3 63.3+9.8 <0.001
PINEKE (em, %) 11.2+4.6 14.4+1.9 <0.001
R (ml, % +s) 24.443.6 48.4%6.9 <0.001
ARPBEE (K, 7s) 44£12 9.2+1.9 <0.001
THATERE] (d, % +s) 27.942.9 33.8+2.4 <0.001
Yiad@aSg (Fl, Hiziw) 42/1/0 34/2/1 0.025
fEREtiE (d, ) 9.3+2.5 14.9+3.6 <0.001
2.2 Fliviss 23 ARG

B BB YR, BETTETE] 14~21 A H, F
¥ (16.2+4.9) A~H . BviadfEd, 3D 44 1 Fi
ZUIM, HRRZ 2 ) 2D A 1 B, ZeAE N
AR, YOG . WA E RSN, o
FAR.

PIZH B BT BRI 3, 3D 4RI 5 42 th i
TG S R) 2 R (P<0.05) o AR S5 Bl s ] 4
%, W VAS W3 1 2> (P<0.05), T AO-
FAS P43 . Maryland $F53 . £ N -4MEH ROM I 351
i (P<0.05) . AJ5 AR BT [E] &, 3D 41 VAS. AO-
FAS. Maryland W50 AL T #2H  (P<0.05).

PRALB A AR AR AR 4, PRAURIKBEDT I
R TR . BRE S . Gissane fi il Bohler f3%AK
HI & WG (P<0.05) o AH IS ] A5 P 2 18] B3R 5215
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P ER BT A S, TN EEWRA S, 3D 414t
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re HE 2R ) TR AR A B B R A B e, g A R A T HRER A 2L AR, B BT KPR R
RERS S R ECB T A S N BT IRALAS, THIEER HRALR B EOR BN, 3D T ENHOARTE I R
BRI H BRI A T B A BEHT, REREEIRSRR TAREE R, AT %

*Hﬂéﬁﬁﬁﬂft
, G IR 2 2R YT 2 A 9 [ 8 AR k17

%A%%%ﬁETUﬁ&Eﬁ%M% fﬁﬂ?%i
BB LSS 8, JUHIE M T S A i B 4
BERITEEMEE RO, HFAR
BIGIBCR . AL RAER L, Ao R AT

LB JE XS T R )

¥J . Sanders IIT 2 iR BB 31897 77 8¢

(III f— 19~211

x3 MABERHER (r=s) SHK

B E T PR MRTHENE A R . 3D TR IS —Fb
RATADRE S BIAPRL, AACIRIE R s s, AR
RUSCAF g HER 2 2 AT B IE DR R EOR - eI
TR ANEFREIE SR, SE N TR 2 A4k,
FEFGE THE . BEEIrEEes
TR A Pl R REE 51 3D STEIRR

#r, Sanders IIT

Ei=t2 P I 3D 4 (n=43) HWHAL (n=37) PH
SEAth EIG B (d) 63.7+1.4 79.9+2.6 <0.001
VAS 43 (43) Rig 14~H 5.3+1.0 7.6%1.2 <0.001
ARG 6 4H 2.3+0.8 5.3+1.6 <0.001
ERIi] 1.0£0.5 1.9+1.0 <0.001
P1E <0.001 <0.001

AOFAS P45 (43) AJE 14A 66.3+2.7 55.6+2.2 <0.001
ARJ5 6 4-H 75.2+1.3 65.3+2.1 <0.001
RIKBEDS 92.4+2.9 82.742.6 <0.001
P1H <0.001 <0.001

Maryland #F43 (43) AJE 14H 57.3%2.3 434229 <0.001
AJG 6 4~H 86.0£1.2 72317 <0.001
R 96.8+3.7 82.5+3.5 <0.001
PAE <0.001 <0.001

S-S ROM (°) AJg 14H 23.7£1.2 15.9£2.0 <0.001
AR5 6 4H 27.5+2.2 19.9+2.7 <0.001
ER/NC ] 39.6+4.0 28.5+3.3 <0.001
P1E <0.001 <0.001

F4 WMAREZBRITGHEER (1) SHE

Eistay A A] £ 3D (n=43) HHA (n=37) PAH

AR (mm) PN} 39.5+5.8 40.1+5.2 0.641
ERIi] 32.7%5.3 33.1+5.2 0.756
Py <0.001 <0.001

PR (mm) AR AT 33.7+4.4 33.5+4.8 0.855
ERIi] 42.023.9 41.624.1 0.618
P{H <0.001 <0.001

Bohler ffi (°) AR HT 17.242.3 17.8+2.4 0.307
ERIi] 30.243.4 29.9+3.2 0.649
PfH <0.001 <0.001

Gissane ffi (°) AR HT 101.5+5.7 100.8+4.7 0.554
ERI ) 137.245.2 137.326.1 0.950
PAH <0.001 <0.001
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