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HE: (B8] HERSE e 5 WA e iRy i E B B T IR RS TR [FiE ] sS4 2016 4F 1 H—2020 4F 1 A
60 M1l kB BT RCE G R TORE, RIEES BIAEAE R, 30 BRSNS E R E , WABERE /MDD O IR ET R (M
), 30 GERAMBAEE (WEEH) . HWARPIHARR—RFR, BTG . VIS RIEERR ., [ER] Kbtz
BGANE A R 1 B, NEEHEN 6 B, ZFHGITERE L (P<0.05), HMERELY] O BE AR A a2 25 0 T o4 8 2 41
(P<0.05)., PILHBRFBEDT (14.23+1.89) A H o HMEE A ARG T4 2 2h 3% st [a) A58 42 6 B 6 s ) @ 3% RPN E A (P<
0.05). BEAJT I EIHERS , P4 RHiE ROM, JH E2% ROM & MEPS | Constant-Murley $F43B3& 87 88 i, HAM 2 410
ROM & MEPS ¥4 TN E 4, 2RI A G4 X (P<0.05), HPHEE 2 ROM & Constant-Murley 75322 53 645 H
R (P>0.05) . SR SR AL EIT AL TR 22 7 G H #3830 (P>0.05) . HAME 5 20 B 47 -G e 18] 25 7T P4 [ 2
(P<0.05). [Z5i] HMEE SRS M0 A 8 B a7 b B s I B Jr ik o AMEE 2218 e B TR/ . I A0 D i
#, BT REE.
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External fixator versus plate internal fixation for humeral shaft fracture secondary to hand grenade throwing // GAO Pei—
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037006, China

Abstract: [Objective] To compare the clinical outcomes of external fixator versus plate internal fixation for humeral shaft fracture sec-
ondary to hand grenade throwing. [Methods] A retrospective study was done on 60 patients who underwent surgical treatment for humeral
shaft fracture secondary to hand grenade throwing from January 2016 to January 2020. According to the doctor—patient communication pre-
operatively, 30 patients had the fracture fixed with an external fixator, if necessary, lag screws by a small incision were added (the EF
group) , while the remaining 30 patients were treated with plate for internal fixation (the IF group) . The preoperative general data, periopera-
tive conditions, follow—up results and imaging data of the two groups were compared. [Results| The intraoperative radial nerve injury hap-
pened in 1 case of the EF group, while 6 cases of the IF group, which was statistically significant (P<0.05) . The EF group proved signifi-
cantly superior to the IF group in terms of incision length and intraoperative blood loss (P<0.05) . During the follow—up lasted for (14.23+
1.89) months, the EF group resumed active activity and full weight—bearing activity significantly earlier than the IF group (P<0.05) . The el-
bow flexion—extension range of motion (ROM) , shoulder forward lifting ROM, MEPS and Constant—Murley score improved gradually in
both groups. The EF group was significantly superior to the IF group in elbow ROM and MEPS scores (P<0.05) , but there was no signifi-
cant difference in shoulder ROM and Constant—Murley score between the two groups at 6 and 12 months postoperatively (P<0.05) . Radio-
graphically, although no a significant difference in fracture reduction quality was found between the two groups (P>0.05) , the EF group had
fracture healing on images significantly earlier than the IF group (P<0.05) . [Conclusion| Both external fixator and plate internal fixation
are suitable techniques for the treatment of humeral shaft fracture secondary to hand grenade throwing. By comparison, the EF has the ad-
vantages of minimizing surgical trauma, declining complications and earlier fractur healing.
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Gty 3.1% "o BT Z MIEE R N BRI &
Pro BT rkfr Z2mor . RsHfyr Jrik ingae o
B NARAFESMEE A, NSRRI D REB
Sy MBS IIRERZ RAETIF AT, TAEREMR ® . PR
IR EZT 00 BB FT R A ALY
BIETTA, AR XTIE T TERRIBROE A
Ir, WEIHEREER, WREERFARBIGR, B
MABBIRELZ , FER A S 2 iR A . i
NETX TS B I AL TERERS 22 . NI i 1T
T, XHm AT RCE A —E RXE, T BT
Fel W, Sy R migT . B dTimiash KR s 05555t
SR o ANEE AR R T AT AR,
QI T, EE RS, g6/ NI H A e ik
BB IR AR B E 234 2016 4F 1 H
—2020 4F 1 A ABEUUIR ) 60 Bl kB s A iR 1
IR RBORE,  HEBCHM T E 485 AR N [ 5 v 7 I A e i
BB A TR, BERET

I ABET®

L1 A SHEBRbRUE

PAINPRE: (1) AR M s 5 B L
YR, e (2) il FE Y, SETEs;
(3) X &R wmibat. TBadr.

HEBRRE: (1) HABSMEEL & B el B &
#r; (2) RATABMEBE; (3) RETERA &
Proo . DhRe R AT s B T A A R
1.2 — ekt

2016 4F 1 H—2020 4 1 A AR B RHGA Y 60 171
BETTA LRARE, ARG, SR ZE REALKE
BE S NPIAL, HRA 30 B, PR AR AT — BTk
UL 1o WRZHARNS . M. BMI, #5405 2= FARMS ]
M LA KB 4T AO 43 B 22 ¥ g it L (P>
0.05) . ARWFFRIREE PEfe B2 it , Frfa s 3y
AR
1.3 FARIE

FT A B ARG ¥4 T IEM . XSRS PRYY, &
AT EE, MG TR PR FE b2 BE IR
g, RIS IG , B BUMEMY, TR MaHT .

ANE A B BRI LB e K
2 4~6 cm, PIFFRZIR . B2 R AL ORI, kT Aog
MZETT, BN, BEEE Y, AR EE
B, AEn| BRE BT, EAAE A A iR
BEE, CIEE X LHLEW I g Ziiiais, &

PN S B MO A S A T LA, T
BT . AT A 2~3 BOMEEST, il AT
B 7, A& E BT LAB A X Bz 5T 2~3 SRS H,
I A R R T IR Bl R A, 0 T B B B
G E B E R B Tm AR EE, BT 1-2
M 3.5 mm B J50H BRET 38 4 W 1 DRl B Ak i 2]
S, TSI O L E A, s O, RCE T DR
B, RSN,

x1 BMABRERTT—MASLER

AN 5 4L P[] 2 2
sahs = = P
(n=30) (n=30)
e (B, Txs) 19.29+2.65 18.96+1.87 0.579

M (i, i) 30/0 30/0 ns

BMI (kg/m®, xs) 21.28+1.78  21.35:1.66  0.875
PO ZEFARET (d, x+s) 7.30£1.90  7.60+2.50 0.603
sy (F, 2oy 2/28 3127 0.640
AO/OTA 43#8 (5], A1/B1

. 22/8/0 21/9/0  0.774

WEEH : BB FEREAMITIE, K2y
10~15 cm, FTRE=SKWUS RENURIBREEA , BEPET> AL
JZ, RN SRR 2R, BiR A, WA
Wisns, EOLTRELL, TRLERET. SMUGCE S8 KB
WM, BB S, B AL . BT AT ABRET
B, bl BeESNRE, RGN,

PIZHATT MRS & —HPUE R WG, K5
BV Al e, 1~2 d JRRERD 1A . WMy, R
JEUCH BIVRTAT T8 48 250 8 SR T PR TG 3, 3
JURHEATIA . I DREHRR, W2y, 2 SR
2o AIEE ZH R eI BT IR AR A 75% P LADR 35T
R, 1~2 Ud.

L4 PHH RS

ICSRMALFE P A GORE, AU ToRI A TTEK
JE ORI TS SR OIS O b A
B REL . R AR B SE 4 SR INEE) R 7 T 37 5l
J&  (range of motion, ROM) . Mayo I &7 DI 6E T 43
(Mayo elbow performance score, MEPS) . J§ 2415 5l
[ (range of motion, ROM) } Constant—Murley Ji§ 77
NREVFIIVFH IR RS RL = © Fragf@tidy, PG ET
SR, MR BRI <4 mm, C
ISR B RS s 22 T AL >4 mm,  ERECA E
AL, Mg, DX LR R g iE
SR F T U T A A A ] RSN [ E
BB TR
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L5 Geilerik

R SPSS 22.0 BRAFHA TS 40T, THREVERILL
ws FOR, AU BRI ST R « Kogs LA
1) LR PR PR 37 2250075 P BERR A
IR Fisher HYIMERKKE, P<0.05 WA 5
PR

2 # R

2.1 FHFARIREL

P B E R E T AR . SEEHARSEA 1151
INIREPh 2 RREEIR ;. NREEZL A 5 Bl B 22
RN, 1 Bl e B, YR E R A
PIRTER, KBEFMAEELYIGRIT, KR53 A NBSE
R . PR 2P kA RN E R A G2 R
S (P=0.044) . WZLEHE FIFARTORIILZ 2. SME
FEHTFARIFRIMERK THEEL, H2ERTLLHE L
(P>0.05) 5 A& 20 9] F BE R Hh s il i i 2540 T
MM L (P<0.05); ARJ5 F 30k st g%
HENEREL, ZRAEGIFEL (P<0.05); FME
LA 1B RS, N E L] 2 A B
MO AR, S4B T U DG P EY)
1 R e % A2 20 R AR B s ) 1) 25 S o e i 24 3 X
(P>0.05).

®2 MABREEFABABSIE
I e P [ 4

?E'ﬁ? pﬁ

(n=30) (n=30)
FARMFE] (min, % +s) 95.42+19.31 94.22+7.81  0.753
PN EKE (cm, #+s) 4.93+1.12 12.74+3.12  <0.001

AR (ml, *+s) 78.83+15.73  169.47+18.90 <0.001

FEIESIEE (d, 7+s) 5.50+1.54 8.75£1.98 <0.001
Yl dn s sEge (), WY

- 29/1/0 28/2/0  0.554
ZIH)

(EBERFE] (d, % +s) 13.38+4.15 13.47+4.81  0.938

22 R4

WA AR RE DT 12~18 N, P (14.23£1.89)
MH o AP BFELREEIR, J§ . INUIRegi
WA, MU R TR IR R A R . TE e T
Ao ANEEHTF ARG 109~225 d, F1 (163.41+
30.27) d PrBRAMEELR, A ALMIEAG 3 AT FLIER G,
SRR, JCAMEE AN . SRETTWT, A A
FRALA

P EREVT TR L 3. AME E 4 58 4 5 S
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SR E R TNEEA (P<0.05), REA S
¥, WL MHE ROM, J§ % ROM A MEPS | Con-
stant—Murley PF43 32 #3860, H A8 [ 2 411 i s
ROM K MEPS #F oL TN B E 2, 27 A 58t
R (P<0.05), HF LM A -2 ROM & Con-
stant-Murley W53 25 ¥ LG8 L (P>0.05) . K
W P B e B A iR A & MmN, TE .
PSRN = 2 n

®3 MABERHER (1) SR

AN 2 E4
Hoks I 2l PR [ 7 21 il
(n=30) (n=30)

SEa NG B (JE) 12.87+3.43  15.27+3.68  0.011

JEHHE ROM (°)

KRG 31H 114.38+8.53  106.68+8.81 <0.001
AJg 6 ~H 121.83+7.11  117.39+7.73  0.024
ENERVE| 133.53+6.92  129.44+6.26  0.020
PAE <0.001 <0.001

MEPS 1143 (43)
ARJ534H 87.34+2.73  83.47£2.96 <0.001
ARJF 6 4H 89.76+3.32  87.57+2.72  0.007
ARJg 124-H 93.56+3.24  90.76+3.38  0.002
PAE <0.001 <0.001

JH B2 ROM (°)
AJa 3 1H 159.38+10.36 157.21+10.52  0.424
R 6 ™H 163.37+11.46 161.34x11.97  0.505
VNERVEN 165241043 164.50£11.51  0.795
PAE 0.104 0.049

Constant—Murley ¥F43 (43)
RJg 34 H 83.42+5.38  82.65+5.76  0.595
ARJF 6 4H 85.47+5.64  8536+529  0.938
R 124A 86.46+4.47  87.19x4.73  0.541
PH 0.074 0.029

2.3 ARG

PSRV 25 R L3R 4. RIS SR BoR P4 R
HEITEA RN ZES LRI FE L (P>0.05), 4
e BT @A a e E RPN EEH (P<0.05).
RKBEVTE, PIEE A B GIRETRAS, TEsNR
FARETYTRT R . MR BAR WA 1, 2.

3 3 i

PG — IR R . R R4 B s



%530 4 55 20 ]
2022410 H

HIEBHE MRS
Orthopedic Journal of China

Vol.30,No.20
Oct.2022

gy, Hazsh FERALER . 5T, a5 B T
LR KA R B E RIS o SCHRARE L 1 #5058
BTG A GENUAE S5 AW P e LR AS B 9 Wi 4 A
K TEfeIhid e, BN L AN W
G R B0 I £ 5 9) 1L A i I S L N
GESRN TR SR, BRI, T T E AR
AP, AT BO R BRI NIRRT
TARVEAE = A A A 5K T 5 ML ez sh 7
Tk, ZAEMEWER TS FB, YR RT
R P ECE YT IR A R A e, S5
B, PO R ROVE R SRR AR o O
SRR E AL A T BRIRE AR E AT
T ME A BERE AL, MBS NERE AL, i
IR BERE ey, WA, BT mi b s J7 b

NTRHTTT ", T E AR AT T AT O] DA
(EZNANE S| A S8

R4 RABRERBGTHERSUR

SREEL NEEL

it (n=30) (n=30) P
HiTEA R () (%) ] 0.357
e 19 (63.33) 24 (80.00)
I8 9 (30.00) 5 (16.66)
7% 2 (6.66) 1 (3.33)
#rates W (%) ] 0.022
<10 J& 7 (23.33) 2 (6.66)
10~16 J# 20 (66.66) 17 (56.66)
=16 J4 3 (10.00) 11 (36.66)

K1 &F, 5, 19%, HIEPTERBREES, f/MI0ZAANEERIIBETNEEFA  la, 1b: AH]
CAABEEE Lo, 1d: RFIEMA X LR 7R FIRAL, XL REF, SN E SO E R

K2 @&, B, 18%, fAllkES. TERIBEET,

PO N A E TR 2a, 2b: RETIEMIA X £k

hafilikat. TRIBFIEEIT 2, 2d: RFIEMAL X LR7REITAL MLREF, B IRET O Bl =
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BB s T R SHIR T RS, e BB A,
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SR E, AT RO B E T2 M E . R
BREEEYT, BYEREK, SN AR,
K2R " YT AN X AR R SR 4
K, HREHEZ, SPMEHRE, SHECEPriER
WAEWEAE ", HEAR DY B A0 E it
WG ibeti s ', T IE T Bofig A %
MIETE 0] = AR, IERS R, BH i ST
BRI . S EHTRA A U [ R i IRR 2
SURHE | RTOCR NG A FR I ibeph 2R . F
SCHRAIE FT A M AR P 150 B sSCR  (E e ph 22
PR 18%~20% 7', ARWFFE N [E A A 1
BB 241005 . 5 PIRSH BRI, & A 5 SCRkR A
AHIA], FEHA AR P [ AR i A 32T
RAE, HI, RPZEEEREm It By, W
AT BTN K, LI i

A1 2 R E BT I BT E A R 2 GE
ML B0 [ Ty O B s [ A A
AR, AHFERA<2 mm WEHA R TB i@
G A E AR T IR T T B A A AU
AN ORRIB B R BRI RO R AR A
TS, W REITOIRR R R . BTR A SRR, ik
B “IRFAR R A s AR AMNE AT EE R
BURMAT/NIIET, R E R, SRRl B i v iy S M
A it e MM DIRFT AR 25T, SR TF R 4k
1o BT MAME e R E T, S Edrmi AR
A M B, AT 1~2 # 3.5 mm J IR AT
BT i W B USRS . AR g
WoR, EAR 3.5 mm AR R TR R ET 1 JE IR (H M
280.0 kPa ™, A 4T M X BT N ) B LA Fy, A [
SEEINZEE . FT S E T i T R S AL i
B, e UIIT R K 0.5~1 em, R B BEPES B LA 2R
LBFMm, IR RYT FIAER, BEEERN
(R Bl U B B 5, 47 A SN BT JE B2 PR,
DL/ DB 2 5 AR

ZE TR, AR E A S AR P L A R T
AP B o AME SR BT TR A
AN IR RS, BRI R A

S 3Lk
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