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WE: [BR]) EHENE] (intramedullary nailing, IMN) 518012 &4 (minimally invasive percutaneous plate osteosynthe-
sis, MIPPO) [ 5E AMHE AT [FiE] BT 2016 45 1 A 1 H—2021 4E 1 A 1 HBGABSANEAS T8-47 59 )
B RBERE . ARIEARFTES B EE A, 26 FIIR AT IMN [#%E, 33 IR MIPPO [ .. WAHZH Bl AW . BETIFIRZ AR
Bl [ER] MABRRTERT AR, RIEHR DI SN0 ZE . A TFAREE . R Y10 &E SR AER
] A28 R TG EE X (P>0.05), {H&, MIPPO ZHYIH BEK T IMN 41 (P<0.05), IMN 4R @I ARG 51 &
2T MIPPO 41 (P<0.05). WZLEEBIRMTT 12 AL, v fed, BAEIATRIEF AR IMN 4 4 41, i MIPPO 41
0%, 2Z2RAGI¥R (P<0.05). JHEBETRAEE IMN 405 6], MIPPO 410 i, 22RA401 %8 X (P<0.05), FiASE
B4R, P41 L2 ROM Al UCLA JE PP B3 M (P<0.05), ARJF4HHE S, MIPPO 41/ _E24¢ ROM Fil UCLA JE 143
EERT IMN 4 (P<0.05); {HFLLEHE ROM il MEPS PE4r1Y 22 F oG 248 X (P>0.05), #4807, WidlEdrZ i
HIYZER XGRS (P>0.05), B2, MIPPO A EIEEREIEAHH B ER T IMN 4 (P<0.05). [#i] A#F58H MIP-
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Intramedullary nailing versus minimal invasive percutaneous plate osteosynthesis for humeral shaft fractures / XUAN
Yong', WU Di', ZHANG Bao', ZHANG Yan’. 1. Department of Orthopedics, The Second People’s Hospital of Hefei City, Hefei 230011, China;
2. Department of Orthopaedics, The 904" Hospital, Joint Logistic Support Force of PLA, Wuxi 214000, China

Abstract: [Objective] To compare the clinical efficacy of intramedullary nailing (IMN) versus minimally invasive percutaneous plate
osteosynthesis (MIPPO) for humeral shaft fractures in the adult. [Methods] A retrospective study was done on 59 adult patients who re-
ceived surgical treatment for humeral shaft fractures in our hospitals from January 1, 2016 to January 1, 2021. According to preoperative
doctor—patient communication, 26 patients underwent IMN, while the remaining 33 patients had MIPPO used. The documents regarding
perioperative period, follow—up and radiographs were compared between the two groups. [Results] All the patients in both groups had opera-
tion performed successfully without radial nerve or musculocutaneous nerve paralysis after operation. There were no significant differences
in terms of operation time, intraoperative blood loss, incision healing grade and hospital stay between the two groups (P>0.05) , however, the
incision length was significantlly longer, and the number of intraoperative fluoroscopy and posteoerative drainage volume were significantly
lower in MIPPO group than those in IMN group (P<0.05) . All patients in the two groups were followed up for more than 12 months. During
the follow—up, revision surgery for fracture nonunion happened in 4 cases of the IMN group, while 0 case of the MIPPO group, which was
statistically significant (P=0.035) . In addition, revision operation was performed for subacromial impingement in 5 cases of the IMN group,
while 0 case of the MIPPO group, and the difference was statistically significant (P=0.013) . Shoulder lifting ROM and UCLA shoulder
score significantly improved in both groups over time (P<0.05) . The MIPPO group proved significantly superior to the IMN group in terms
of shoulder lifting ROM and UCLA shoulder score at all corresponding time points postoperatively (P<0.05) , however, there was no signifi-
cant difference in elbow ROM and MEPS scores between the two groups (P>0.05) . Radiographically, there was no significant difference in
fracture reduction quality after operation between the two groups (P>0.05) . However, the MIPPO group got fracture healing on images sig-
nificantly earlier than the IMN group (P<0.05) . [Conclusion] In this study MIPPO achieves considerably better clinical outcome than the

IMN in the treatment of adult humeral shaft fractures.
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1.1 A SHERRbRIE

YIARRME: (1) AO/OTA A. B. C AEIHGVEME
TEIr: (2) FlR=18 % ; (3) TFARERIE; (4)
WHEFARIBITE

HeBRprdE: (1) e s TEr; (2) it
g TEdr; (3) BREA BT Uik (4)
HIr 3 FUUGH#Z26I74 s (5) RHAEFARIERT
MEH, SBEVIALE 12 A EE.
1.2 —ewekt

ARG R FH B SAESY , el A 59 i, FE
e, Ze26 B, 5033 il AR 18~81 ¥, 1Y
(51.01£16.43) % . WRIEARTE BIEEE R, W EHE
TR . PREARTT—MGOR LR 1, PRAARRS . 1
SFRE . AREHEEC ( body mass index, BMI) . #iffi %
FARB ] G005 F0 AO/OTA B2 L) 22 7 14
TG E B . AR AEGEEE R aFt, A
BEARTIEETFAINERZES.
1.3 FARIE

IMN 2. RHAT Y B BRE N ET, o T8
WK, WS R R EE 1 A ) S v A 4 em YTIT, 2
B =AML, R, U =AU
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M, AmATE, MEEAET, ESEhE T,
WP PEHE A BESHORY B EE R/, WA TFEEH
T IR, CRETRRCTRCE T . HCESIR, 4287
Ho

R1 RABRER—HENSLR
IMN 41 MIPPO 4

=y P1{a
! (n=26) (n=33)
iy (%, xas) 49.73+16.39  52.03+16.65 0.598
M (I, Hi) 15/11 18/15 0.809

BMI (kg/m’, #s) 24.52+2.52  23.95+2.99 0.443

I EFARNE (d, xs) 3.85+1.43 3.97+1.67 0.765
s (B, ) 12/14 15/18 0.957
AO/OTA 531 (f4], A/B/C) 15/8/3 18/11/4 0.971

MIPPO 4. THEITIT. LB HI1T 2 AR
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R, MR RSB R R, AR HRAE
BRI TRME I, AR a7 T
JEARIE SR 2] SR TR . B2E | ANRBIR, BT
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ISR FARIAGORL, A2 TARME . U1K
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7 QN 6 ) T 3 S o B R = i A o1 I K DR
B (range of motion, ROM) . J§ [-%% ROM. Mayo Jiif
Uy 6 & B PF 4 (Mayo elbow performance score,
MEPS) . SEEMMRZIEZIL538 (University of Cal-
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K H SPSS 23.0 KAAFATGE A A0, T L
X5 3N, GORMBEIERARRT, B HBCR A ST
FEAS K58, 20 P B [ ) e R FH R R O 2547
B SRR S IES RN, SRR R 5905t
B H R H Mann—whitney UGS . THECFERER FH
KB Fisher KEHAKE B . P<0.05 223 A Giil#
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2.1 FEFARBIEH

PRI ZE R TAR, T EmAR IR, A5
PR BB 2 LR e bR, AL B3 TR AR
TORMILZR 2, WRAHFREIME] . Repkimss . VIH@EE
SRR BERT ] Y 22 F ¥ T ge it 27 5 L (P>0.05)
{H IMN AR B E . AR5 51 E B35 2T MIP-
PO 41 (P<0.05), MIPPO 0] 1 2K B IMN 41K
(P<0.001) . PHAIAJG AR K AIERGL | e 55 5 89
KAE, MIPPO A 1 1Y) F S BARE T, s 6
HIE G R,

®2 FABREBRFAHEEM (rx) SHE

B IMN 41 MIPPO 4
LD PE

(n=26) (n=33)
FAREFE  (min) 95.96+5.30 96.12+4.75 0.903
YINEKE (cm) 8.73+0.86 10.87+1.37  <0.001

AP (ml) 216.23+15.23 211.73+16.93 0.294

ARHBERREL (R 11.54+3.16 8.58+2.66  <0.001
AJa5lHs (ml) 73.08+5.30 68.58+5.99 0.004
YInmAagg (),

26/0/0 32/1/0 0.559
H/Z.05)
{EBERE (d) 10.82+1.20 11.45+1.23 0.052

22 W4

W2 B kD 12 AL, PR (13.61+
1.61) H, BEUIRIILE 3. IMN 4k & e i
% Sl st IE) 2 e T MIPPO 4 (P<0.001) . MIPPO £H
FOCE RS KA, IMN A4 4 FlEARERA, A
ERAEGHFE X (P=0.035), IMN 404 5 IR
JEJERTEIE, ATR R A, WoRBENET R
i, 2 BIFER AU GT, 3 BilfEE e FIIRR, 4T
TR REBE N ET AL S 8 T DI REW] s s MIP-

PO HILJE KR, MAZERARIT¥E XL (P=
0.013) . Bl AR J5 W EHER , PIJE 2% ROM A
UCLA JB PP 43 3 1 3 2% (P<0.05) . AR5 4% B[]
A5, MIPPO ZHAYJH 2% ROM Il UCLA JE ¥E4> 4 3%
6T IMN 20 (P<0.05) 5 AH N S 7] 8 4 2 6] 5 et e
ROM Fll MEPS 431 22 5 o4t it22 5 L (P>0.05) .
B LR, IMN 419 4 IR G 6 A~ H T E i lE
W, E9ANAUMATCHGE, W E RS, H 3
EWRAEAE, | UIRESHREANE, [THET

AR, AR R A 2 IS e R (K1)

®3 MABEMHERSHR

IMN £

MIPPO 4

st (n=26) (n=33) P

524 U T 21 i)

(A e 114.95:125  104.82+2.07 <0.001

JEHEJE ROM (°, & +5)
ARG 31MA 114.69+1.87  114.09+1.68  0.200
ARG 6 1A 115124273 114.45$222 0310
ER/ ] 11523+1.82  114.97+2.05  0.612
P1E 0.646 0.205

MEPS 1143 (43, Z+s)
ARJE 3 A 91.42+2.14 91.45£2.55  0.960
AJg 6 A 92.42+1.79 91.85£1.95  0.250
ERIi] 92.62+1.90 9233+2.07  0.592
PA{H 0.067 0.274

JH EZEROM (°, xs)
RIE31MA 112.0411.85  135.42+10.24 <0.001
ARG 6 1A 122.81+834  141.73:9.18 <0.001
RIS 135.69+7.80  157.30+9.08 <0.001
P1E <0.001 <0.001

UCLA W43 (Bkik)
RJE 3 A 24.13 3462 0.017
ARJg 6 P H 25.15 3382 0.049
ERIi] 25.08 33.88  0.029
P{E <0.001 <0.001

2.3 AR
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SARITAR OB ILER 4, PIALBT R A7 0

BN ER LG FE L (P>0.05), B, MIPPO 4
HITRAZ T WL S i 2o B e A i ) e 3 R
IMN 41 (P<0.05). ity #2H MIPPO 20 JC P [ 2 9
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IMN 4 MIPPO 4H
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HIELE (B, %) 0.223
h 10 (38.46) 18 (54.55)
R 16 (61.54) 15 (45.45)
7% 0 0
HREIEE B, %) 0.006
<10 4 1 (3.85) 7 (21.21)
10~16 f& 8 (30.77) 18 (54.55)
=16 JH 13 (50) 8 (24.24)
33 it
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