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Case-control study on close manipulative reduction combined with minimally invasive percutaneous plate fixation for
the treatment of proximal humeral fractures LIU Yin-wen,WEI Xiao-en,GAO Ning-yang,LI Zhi-qiang, KUANG Yong,
ZHENG Yu-xin,GU Xin-feng, ZHAN Hong-sheng,and SHI Yin-yu. Department of Orthopaedics , Shuguang Hospital Affiliated
to Shanghai TCM University , Shangha 200021, China

ABSTRACT Objective:To compare the clinical effects of close manipulative reduction combined with minimally invasive
percutaneous plate fixation(MIPPO) and conventional open reduction and internal fixation (ORIF) for the treatment of proxi-
mal humerus fractures. Methods; From April 2008 to March 2013, among the 75 patients with fractures of proximal humerus,
26 patients were male and 49 patients were female, ranging in age from 22 to 80 years; 18 patients had injuries caused by traf-
fic accident and 57 patients had injuries caused by falling down. According to Neer classification, there were 49 cases of two-
part fractures and 26 cases of three-part fractures. All the patients were divided into two groups: MIPPO group and ORIF group.
There were 12 males and 21 females in the MIPPO group,including 22 cases of Neer two parts and 11 cases of Neer three
parts ,who were treated with close manipulative reduction combined with MIPPO. While the other 42 patients were in the ORIF
group, including 16 males and 26 females. Among those patients,27 cases belonged to Neer two parts and 15 cases of Neer
three parts,who were treated with ORIF. Length of the incision,blood loss,operating time , early postoperative pain (recorded
by VAS) , neck-shaft angle of proximal humerus and postoperative function of shoulder(recorded by Constant-Murley score , in-
cluding pain, function, ROM and muscle length) were compared. Results; The mean lengths of incision were (6.74+0.38) c¢m
in MIPPO group and (16.82+1.74) ¢m in ORIF group;blood losses were (110.15£29.49) ml in MIPPO group and (326.19+
59.71) ml in ORIF group; operation times were (48.60+10.18) min in MIPPO group and (68.84+16.22) min in ORIF group.
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VAS of patients in MIPPO group on the 1st and 3rd days postoperatively were lower than those of patients in the ORIF group.
The postoperative radiographs verified good position of all screws and satisfactory reduction of bone fracture reduction in both
groups. All the patients were followed up,and the durig ranged from 8 to 24 months (mean 14.2 months). In the MIPPO group,
there was no humeral head necrosis and all patients gained bone union; while in the ORIF group,3 patients sustained
nonunion and received reoperation for bone grafting, and 2 patients sustained humeral head necrosis. The mean Constant—Mur-
ley scores of shoulder were 88.94+2.57 in the MIPPO group and 86.00+3.36 in the ORIF group. Conclusion: The close manip-
ulative reduction combined with MIPPO is a better choice for fixation of proximal humerus fractures,compared with conven-

tional plate. This method possesses such advantages as a shorter incision,less disturbance of the blood supply and stable fixa-

tion of the fracture, allowing early exercise so that the function of shoulder recovers rapidly.
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Tab.1 Comparison of clinical data of patients with proximal
humeral fractures between two groups before operation

1% M AR Neer 5314 (f5i])

4151

() % g (w5, %) 7 I 74
[ eelEE 33 12 21 47.30£8.72 22 11
WA 42 16 26 49.10£9.29 27 15
LTI - X=0.024 1=-0.525 X=0.229
P1H - 0.878 0.601 0.632

L2 itk RATE LSRR T IERL 5
B X &, o TRE B 47 CT = 4e sl , it —
AR YT H ARSI 1) S o3 B TR I35 2
AT, —HBEAR TR 2 AR,
B EIE R (BB ), 55— 20 BR AR T LAY
W R AL=F MLA B VIR AL N T RETR YT (LD o

L2.1 BAEI4LRIT L SRIE DRI a4 B Rk
e, ST FIEME AL BEME, BHE T FAK

Surgical procedures , operative ;

Case-control studies

WWW.Zggszz.com

Ah,CIERE X BB NLE T IR, B AEIE A R A
TSGR , — B T AR R E T Sed, In]
A5 S — BT RN, LA TR AL
P EER NN, I BT WSO R BERT AL, DATIORA
WAL A B SV e O mlid 2442 5], AR 2 R
] S (E ) HE s, 2 TE P (B AN ) B A, [l ik
AR R TR AL  AEIEA ST C IR
X LIBEMMESZANLIE TR A5 | BE H
UPRERTAL  THEEGH 1T, T8 W sm R s T 1) Bz Ik B0 1
3~4 cm, R =L, =M HALEI U, B EE
Js B R8T M W3 > B %) B B I vl AR
T =AWV R B R A5 SMI B S VAT i
Uit A (PR 2 TANAR R T, AR b B BE 8 B
PZR),C IR X 2B I IE S AR 5 B AR X A B ik
BE ARG v BN R S8 T e AN
Bl BB Sk OGOk I 4~5 MBUEIRET LU
— HURA TR B2 1 B SN AR T B2 IR AME S 2 B8
DA PR s SR T LA AL, A1 A 2 em DT,
0 R ARG S T, 37 3~4 BURET K s
s ETENEE T L, CIEE X LB M TS B &
(R E N IE Ve E T = B S ek 251 s LI IR S 1V
BIZAGYIE B s S 7E AR T 2A T
HNTE  AEE SSRGSk SR )5
A TEIE AR T 2

1.2.2 WHARIT T BB 2T, B
YRR, HR R B VIO 8 BT R B A
13 N G = MALET g m s T s =/AIF T
1/3 3254k, M RIWL=FA WLEIBR Kk bk iz [m]
= AAURPL A N (BRI = AL,
IR v, UL N AT E AL, C TR X LM T
WESEE TR AT Z RPN, PEHRE YK LR
Ui fifE I B IR, T B RS M, DA TS K
JERBTERETIT AJFBUE, — ok 3~4 BUiE 1R
BT NS Brsn b B, R et , e, C B
B X LGB T RSB B AL N EE T JE O



A 2014 4F 4 A2 27 555 4 #H China J Orthop Trauma, Apr.2014,Vol.27,No.4 +313-

WG ST, bk ki BCE RS R, B2
HETIHE

1.2.3 ARGk RFTFLUERPIAEZR, (ki xt
FEIRIT ARG 3 d BIIF AR B AT S ik 3h U g
B, ARG 2 N H IR 8IS,

1.3 WMEIWHYS T C®mAARR D 0K
i FAREE], RS R R H VAS P45 ; il
ViR B2 Be s v Filfs R A A i TE =, RIEEE 2,
612 Jil 2 6 12 A~ H 471G R S i 2404k . B3
REARE N IEMIAL X 22 R 34 AT DB it 42 i v
SE4 MR JOH ;6 S H NS N IEHR ,6~9 ™~ H N
MERAE, Hid 9 NHABEAE, TR R
Constant—Murley > PF-4372% . 98 15 43, H %416 RE
20 43, WG BNEE 40 41, = fMLJTiE 25 43,38 100 43,
1.4 Gibseabs A SPSS16.0 itk bt 1y
AbFR T PETOR L ECR 2 e, 2 B PR LR
PR BT RE F ORI ¢ R 5S, REs SR Dlass FoR,
P<0.05 A2ZEFAFITEE L,

2 #£R

2.1 MWHBETFREE B Y AR ERAR S
PR b WALBRE ARG X LA Bona I & AL
BT A WAIRE A B R A, AR YTH
KB, FARIHEMARS 1.3 d¥%m VAS ZRA 51T
R, AR 2, AR I D TR
V)0 K TR AL, FRE R 5 A, R
J& 1.3 d B a s s iz,

2.2 MHBERFIFAAELE: iR E T,

A 8~24 A~ H , F¥ 142 4, A B &
&, R AA FUNAL S, Tl E R, EIHAR S
FEAIE - 4 ) BB RN G /K, e 245 Fe TR 5 2 151
ARJ5 B =AU B BRI GERRAS , 25 PECH A 28
R, 3 D H IR, ThE LR,
26 BITCIRR , 7 BIEA TR, BT A A BESE i H H A=
TSI (AL LI 1-2) o BRI I AAE : 1 491
TR 1Ak 3R B2 IR ;3 ] LB AR E IR TR,
HApREri G RAF . TE=FMANUIX R IRBESE A, 2 1]
HBLRL SR IRBE, 31 IR R, 11 B TR .

2.3 4 Constant-Murley W53 B RJGJE R
UIHekHE Constant—Murley PF AT 1A | f B ZH A
JE IR R UIREIL T E AL, WL R I v ST A L
BESIGIHFEL(WEKS),

3 Wit

3.1 s Pring T e MR
PRI AR AT AR AL,

JETFAIBIT I, 20 H20 60~80 4EAR, LA K
WEE RN ES G TS, B4l —%E
TZABEF I, BEEIHaYT e A
B EE S E TR, KRB i v
HATARE AL, JFt /NI 8 A3
PrimRA G . XTI AR IR T) Tes R
/N AH/NJERAN RESR HE A 181 /Y [T |, R AR
PEAT I RER S, BTk BIm R AA S A B A™
HECIRE, o AR EAC I A AT T T Retk
Y5, RS A ST IR TR S WA R 8

®2 MAMRBERETEEFARE, HME JIOKERREERBEILER (vs)

Tab.2 Comparison of operation time,blood loss, length of incision and postoperative pain of patients with proximal humeral

fractures between two groups (x+s)
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Fig.1 A 26-year-old female with surgical neck fracture of left humerus
1a. Preoperative 3D—CT reconstruction film showed surgical neck fracture of
left humerus ~ 1b. AP view of shoulder monitored under C-arm after close
reduction showed the fracture was anatmically reducde 1c. AP X-ray on
the 1st week postoperatively ~1d. Lateral X-ray on the 1st week postopera-

tively  1e. Surgical incision of left shoulder on the 1st week postoperatively
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Fig.2 A 75-year-old female with 3-part fracture of proximal humerus
2a. Preoperative AP X -ray of shoulder showed 3-part fractures of left
proximal humerus ~ 2b. AP view of shoulder monitored under C-arm af-
ter close reduction showed the fracture was nearly anatmically reduced
2c¢. AP X-ray on the 3rd day postoperatively 2d. Lateral X-ray on the
3rd day postoperatively 2e. Surgical incision of left shoulder on the 3rd
day postoperatively
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