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Treatment of humeral shaft fractures in children with closed reduction and external fixation ZHAO Chao-feng, GAO
Quan-yang ,ZHANG Tian-jian ,HAN Lu-li,ZHA O Jun-feng, CHEN Gang,and CUI Yu. Depariment of Orthopaedics ,Luoyang
Orthopedic Hospital of Henan Province ,Luoyang 471002 ,Henan ,China
ABSTRACT Objective: To explore the clinical effect of closed reduction and minimally invasive treatment of humeral shaft
fractures in children. Methods: From July 2011 to April 2015,39 cases of pediatric humeral shaft fractures were treated by
closed reduction and external fixation,including 27 males and 12 females with a mean age of 8.6 years old ranging from 3 to 14
years old. Time from injury to the treatment was 2 h to 7 days with an average of 2.7 days. There were 6 cases of upper fracture
21 cases of middle fracture and 12 cases of lower fracture. All children were closed injury, appeared pain, swelling, local defor-
mity and limited mobility and other symptoms after injury. X-ray examination showed humeral shaft fracture. Neer score of
shoulder joint function and HSS score of elbow joint function were used to record and analyze the pain, function and activity of
shoulder and elbow joint before and after treatment. Results; All the 39 cases were followed up for 6 to 12 months with a mean
of 8.6 months. Two cases appeared postoperative superficial infection of the needle,and healed after dress; other cases gained
good pinhole healing. There were significant differences in the pain,function and activity of the shoulder of Neer score before
and after the treatment (P<0.05). There were significant differences in the pain and function of the elbow of HSS before and af-
ter treatment (P<0.05). According to the evaluation of Neer score of shoulder function, the total score was 88.82+2.50,29 cas-
es were excellent,9 cases were good,,and 1 case was fair. According to the evaluation of HSS score of elbow joint function eval-
uation, the total score was 91.51+5.09,30 cases were excellent,7 cases were good,2 cases were general. Conclusion ; Manual
closed reduction combined with external fixation for the treatment of humeral shaft fractures in children has advantages of less
trauma, definite reduction effect, reliable fixation and benefit for early functional exercise of the shoulder and elbow joint. This
therapy can be used as one of clinical methods for the treatment of humeral shaft fractures in children.
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Fig.1 A 6-year-old boy with left humeral shaft fracture of the upper fracture,type A 1a,1b. X-rays
after injury showed the distal end was shifted to the lateral and the posterior side,angle of deflection
1c,1d. AP and lateral X-rays at 1 week after external fixation showed good alignment and line of left
humeral shaft fractures 1e,1f. AP and lateral X-rays at 3 months after operation showed fracture
healing, then remove of external fixator 1g,1h. At 3 months after remove of external fixator showed
the elbow function recovery was good 1i,1j,1K. The functional recovery of shoulder and elbow joint

was normal at 6 months and 1 year after operation
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Application of the computer-assisted virtual reduction combined with 3D printing technique in acetabular fractures
WANG Yu-chen,MA Yong* ,YU Weizhong, LI Yun-feng,and LIU Y an-hui. *The Firsi Clinical Medical School of Nanjing U-
niwversity of Chinese Medicine , Nanjing 210046, Jiangsu ,China

ABSTRACT Objective; To investigate the computer-assisted virtual reduction combined with 3D printing technique as pre-
operative planning and assess their therapeutic effects. Methods: Thirty-five cases of acetabular fracture treated by internal
fixation from March 2011 and March 2014 were retrospectively analyzed. All patients underwent operations with internal fixa-
tions implanted. The patients were divided into 2 groups according whether they used the computer-assisted virtual reduction
combined with 3D printing technology. Fifteen patients in the digital group included 9 males and 6 females with a mean age of
(39.4+8.8) years old ranging from 22 to 58 years old;time from injury to the operation was (8.8+2.0) days;for Letournel -
Judet classification,4 cases were both column fracture,5 cases were posterior wall fracture,4 cases were T-fracture,2 cases
were posterior wall with transverse fracture. Twenty cases in the control group included 12 males and 8 females with a mean age
of (38.7+13.1) years old ranging from 19 to 59 years old ; time from injury to the operation was(8.2+2.3) days;for Letournel—
Judet classification, 6 cases were both column fracture,8 cases were posterior wall fracture,3 cases were T-fracture,3 cases
were posterior wall with transverse fracture. The volume of intraoperative blood loss and blood transfusion,operative time, sat-
isfaction rate of fracture reduction and excellent and good rate of d*Aubigne Postal function evaluation were compared between
the two groups and statistical analysis was conducted. Results: All the incisions healed without infection occurred. All the frac-
tures healed without breakage or loosening of plates and screws. There was 1 case of postoperative nerve stimulation symptoms
in each group. One patient in the digital group was found necrosis of the femoral head at 6 months after operation. One patient
in the control group was found heterotopic ossification at 8 months after operation. All patients were follow-up for 13 to 28

months with an average of 17.6 months. The volume of intraoperative blood loss and blood transfusion in the digital group were

WIRYEE : &5 E-mail ; zhongyi-my@263.net
Corresponding author;: MA Yong E-mail ; zhongyi-my@263.net



+ 628 - HEEA 2017 4E 7 A5 304555 7 #H China J Orthop Trauma, Jul.2017,Vol.30,No.7

significantly less than those in the control group (P<0.05). The operation time in the digital group was shorter than that in the
control group(P<0.05). The excellent and good rates of fracture reduction were 92.9%(14/15) and 85%(17/20) in the digital
group and the control group respectively,and there was no statistical significance (P>0.05). The excellent and good rates of
d*Aubigne Postal function evaluation were 86.7% (13/15) and 80% (16/20) respectively,and there was no significant differ-
ence(P>0.05). Conclusion; The computer-assisted virtual reduction combined with 3D printing technique can reduce the op-

erative time, volume of intraoperative blood loss and blood transfusion in acetabular surgeries for patients with acetabular frac-

tures. The technique is an effective method for preoperative planning, which worth promoting.

KEYWORDS Acetabulum;

Intra-articular fractures ;
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Printing , three-dimensional
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9 ], 4 6 ] ; 4y 22~58 %7, F-14(39.4+8.8) % ; %
P F RIS 8] (8.8+2.0) d; 3245 JIN - 45 5 il
BAYE A% 3 ), Al [ 455 7 1 ; #% Letournel —Judet 43
RUT UL BT 4 6], 5 REEAT 5 51, T BB 4 4,
JE BEPEREA AT 2 5 B OF s AR 3 1], DU iR
P 41, e 2L 4 5] ik £ 2 9], b bR AE 5 2
Kelpicisids 2 19, X B2 20 1, 55 12 6], 2 8 44l ; 4F
i 19~59 ¥/ P19 (38.7+13.1) % ; 2 415 = TR [1]
(8.2+2.3) d; Z MR K . Tt s 4 141, BA Y& 473 8 19l , Al
JA457 8 19 ; #% Letournel—Judet 4354 . XA & 3 6 i,
JEBEE AT 8 ], T B4 3 0, 5 BE AR R AT B AT
34, IR ARSE 7 B, PSR 7 0 A A
9 i, MU 5 B, WA R A TE AR K B T B
PIH B GORAT GRS A B 22570, BA I

11—k S04 P 1),
B i 2011 4 3 H £ 2014 43 AfEm Ry 1.2 5k
EZ MR R P EERT T ARBITEAET 12,1 EERRRRE R o4 HE 128 2 18iE

B, IE 35 Bl R AL U A

CT(Siemens , 85 )X E B M T EHH5 (<1 mm)

3D FTENEAR G BT AR A Berdl 15 01,5 K2 B8dE Ll DICOM A% 5 2 Mimics 16.0(Ma-

®1 WMABHBMBERMELTRBILER

Tab.1 Comparison of preoperative baseline characteristics between two groups of patients with acetabular fractures

P50 (48] Letournel—Judet 4374 (4]

2151 1k 7 ” W (x5, %) e - cH DA
B 15 9 6 39.4+8.8 4 5 4 2
WA 20 12 8 38.7+13.1 6 8 3 3
K E - X’=0.000 1=0.183 X=5.277
P{H - 1.000 0.853 0.153
5 _— R () I () ZAETFARES]
Tt ARG WM a b c d e (xxs,d)
B 15 5 3 7 3 4 4 2 2 8.8+2.0
H L 20 4 8 8 4 3 5 3 5 8.242.3
LR - X=1772 X=1.193 0.740
P - 0.412 0.879 0.464

A SHXUEEAAT, B R EEEAT, C 0 T BUS4T, D SR BECEREAT B4 s a IR, b R DUIKCET, ¢ IFRRABERL, d S Pt 47 , e S IR DRAZTH 22 I
g
Note: A is both column fracture, B is posterior wall fracture,C is T—type fracture,D is posterior column with posterior wall fracture; a is shock,b is frac-

ture of limb , ¢ is rupture of the liver and spleen, d is craniocerebral injury, e is injury of urinary and reproductive system and intestine
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MK FRER AR AT RAEA T YRR S, St B0 P [ 45
VE o AR BB UL BT A7 R A, P 5 A i S I
IR MG G s C S8, 0 TN R B 1 MRk
2RFINE , BRIEEGH,
1.4 AR

RJGH I AP K 48 h, AJ5 48 h NIk 5]
WA R TR S| 2 A ARG 2 KPR A H
TSR TR ER, T ORE b AR T B, -85 il i
BATIE TSk WA AR B . RS 2 FRRBR e 2251,
TR THEOCT W B IR PR, IR 2 50 )R
R, RIEEE X KA MRS RAEN,EF
ARJG 8 I IHEA T i EATE,
1.5 Wggmi H KTk

SREEIC S PO ZH R H AR v i i i | o T

ARBFEI LA G I A AETE L . >R Matta >/ F &
PR bR ETE N I Z A R BT 0~1 mm
NIREFIE AL, 2~3 mm A R IEE A7, >3 mm AT E
=R
1.6 IrEATN ik

T UIEE R H d° Aubigne Postal "I BETT 22
SN B SR B 04T 3 A AT PR, AL
18 4%, B 15~17 4%, — % 13~14 4%, 2% 0~12 4.,
1.7 Suil2rabs

K SPSS 19.0 B4 (IBM A Al 26 FD HE 7483
ST TR RORH (s 3R, AL IR Z AR RS 52
Vi FARE ] TFARB ] A & i | T
]S PORE, B G Shapiro-Wilk #25047 &
EZSA A B 22550, 4] Fu R FH ST REAS o«
K3, B IE A5 434 % F Mann—Whitney U BRI 5:
AT R, PG R B PES E T R B R A
It BT Th R R BT E A0 BRSO
BER R KT, L P<0.05 W2ERAG %5 X,
2 H£R
2.1 — kTS

35 il s H ARG KB, BHE] 13~28 4~ , P
17.6 ™ H . BUFALRHE A 5 BT E]SE- 25 535
F(17.8+2.7)F1(16.5+1.9)1 H , 48] b 22 %6
it X (1=0.388, P=0.442>0.05) , i HE 0
¥ 1 Mds, Joh) g s & a1
G, Jo e Wr S slbn gl PRALAS A 1 IR B
LR , 28 TR R REAL BR R IR 5, W
FA 1 BlfEAR )G 8 N H ZEAm kMM gtk, FA
J& 22 4 A AL, w4l 1 BilfEAR)E 6 A
i &2 BB ESLIRAE, TS 17 A H i1 22B% P 1 2
FEAT RO B SLAYRFIZAR ORI LA 1,

PRZELA R i o v AR ] L3 2, %K
FHARPHIME R (640£112) ml, HHL (1030+
287) ml, T4 /0 F X R4 (P<0.05, L3 2) ; B 7
ZHE I (391£121) ml, H HLAL R (771+152) ml, %X
FLH /DTN IR (P<0.05, WL3E 2) s BUF 4 T AR ]
A (117£18) min, F HLA A (16524 ) min, B0 41 k0
TXHRA , 2 A Gt L (P<0.05, L3 2).,

ARJG ARG Mava #E A F I E A briE, TEHEIr
BN B AR 9 B, 15 6, 1 il
FRA S5 13 4], R 4 1, v 3 1] PRAL AL R %5300
S 92.9%(14/15) F1 85% (17/20), 2 R G i # =
X (¥*=1.068, P=0.301>0.05) ,
2.2 WERTIREIL R R

P AR R BE VTS & Aubigne Postal I RE 14745
WL 3 BEAHIE 16.9+1.9, 48 10 4], B 3 i, —
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5 2 1 R 86.7%(13/15) 3 B MZHITS> 16.6+1.4,
P11, RS B, —E 4 ], 0 R 80%(16/20) 5 1
HILR B 2ZR TG FE L (¢?=0.268,P=

0.605>0.05) .
3 atig

BEFE TR Em SR AT, WA B
BT IR 7 IO U 2 A M ) s ) T REAK

SO T B O ELIEHIRRE B [ J7 =0, LU
WAHEH Y e, I H AT RIERE A TR
IIIAE HE R RV BT N [T E AR 1) A J
HogH 5, (ABEEE 3T I E B e ARSI AR S AL
T AR RZE S, B ERAAAEA S
DA, HRTSEST R CT B 3D FTENB 745
B AE I PR AP AR 22 BT, Sk TR R

1 B, 5,43 % e W el B Ao
KTERAL  1a. RETHH X &R 1b. 5% CT
HWZEAMR A B A ERE ST Lo CT B4 1
Mimics16.0 {4 g = e gt 1d. 7 Mim-
ics16.0 B il id 52 A 43 5 B BRE AT iU A2
IR ZHEEUR 1e. AR I A EGERZ 3D
FTENHLIT BB S , 1 B SRR e AR R L A TG
WA 1f,1g. RJG 2 d Ba X LA M= g
WORZEMEAEAT AR, NEEAE R, T
IRETHEAMEF  1h RJF 14 A Z A AIEA X
LR EYTEG B, RAAEBE SR IRTE

Fig.1 A 43-year-old male patient with acetabular

fracture and posterior dislocation of left hip joint

1a. AP X-ray of pelvis  1b. Thin slice CT scanning of pelvis showed posterior wall fracture of acetabulum  1c. Three-dimensional virtual model was built

by Mimics 16.0 to build with CT data 1d. Using mask editing function to segment a fragment of acetabulum and reduce it in Mimics 16.0  1e. Printed

the model out by 3D printer and pre-bended the plate on the model 1f,1g. Postoperative AP X-ray and CT scans at 2 days showed satisfactory reduction

of left hip and no screws were planted into the articular surface of acetabulum  1h. Postoperative AP X-ray at 14 months showed good fracture healing and

no osteonecrosis of the femoral head was occurred
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*2 WMAFHABSHEEARADHMNE HLE, FAREE I
RERER BNEMMRENLR (225)
Tab.2 Comparison of the volume of intraoperative bleeding
and blood transfusion, operative duration, incidence of
complications, and satisfaction rate of reduction between

two groups of patients with acetabular fractures(x+s)

215 Bl AR (ml) il (ml)  FAREE (min)
By 15 640+112 3914121 117£18
HHA 20 1.030+287 771x152 165+24
R - 4972 7.953 6.390
P{H - 0.000 0.000 0.000

*3 WAFATREEARERXFETE d Aubigne Postal
ThEETES R (s, 1)
Tab.3 Results of d" Aubigne Postal score at the final follow-
up in two groups of patients with acetabular fractures

(x+s,score)

2151 1k PR B E AT Js¥is
BeFdl 15 5602073 5.66+0.62  5.730.59 16.90+1.90
W 20 5.50:0.76  5.60+0.68  5.45+0.76 16.60=1.40
R - 0.390 0.298 1.196 0.268
P{H - 0.699 0.767 0.240 0.605
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