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WE: BY MEMEZ AR A EE (MIPPO) B ARAERE TZ# MW EH (AOOTA) :F 24 FRFey LA
R, Tk ZATRATEWAIR, ZERMEREFETHAEKNES ZWEER 2020451 A 22023451 A RS 105
Bl AOOTA BXAFF T, EAFHFEFHLEI>AFANA (524)) A=MIPPOL (534]), FHMEELEL T AL AE
%97, MIPPO L5464 MIPPO F RigJ7, &R BT RAMFFMIT, WRBARLGET . RAEIL, FRAEHR
WL, BERTEM., IRAREEARRGHARL AT, ER EXRRBHAHZET, MIPPOAY R FEAE, K
hbd, FREN, AREE, FHEKEERSTERS>HA (1336+3.27) min, (75.45+£10.27) mL, (70.33+10.42) min,
(10.24+225) d. (10.35+233) JA, #H4& T M4 [ (1577+£3.42) min, (80.44+10.38) mL. (75.45%10.26) min,
(1449+436) d. (1277+3.41) A (P<0.05); MIPPOALiF P (SP). AIFIMEZF E2 (PGE2) 4314 (90.41 £10.24) pg/mL,
(145.33+20.62) pg/mL, f& T % # 4 [ (9588+10.27) pg/mL. (160.33+20.72) pg/mL], # A B L H (SOD)
[ (12075+20.42) U/mL] & F#AMA [ (10544+2036) U/mL] (P<0.05); MIPPO L& I2F # . FBF RA-F & )51
AL M-S B A A A (95.22410.36) °, (15.34+3.72) °, (13.36+3.25) °, ¥ & T HFAMA [ (9027+£10.26) °,
(13.4143.15) °, (11.45+336) °] (P<0.05); MIPPOZAREIAMA . 64N A 8K Lysholm A F 5054 (75251 10.36) 4.
(84.39+£10.29) %, ¥MFHTHFMAL [ (7033+£10.62) 2. (7935+1025) 4], BEFHEBTERLE (HSS) #5205 H
(76.62+10.31) %, (85.61110.23) %, ¥ &HTHFAL [ (71.4411021) %, (80.33£10.49) %] (P<0.05); MIPPO 41#)
RGHEREEAFE [943% (5/53) | A& THFHL [23.08% (12/52) ] (P<0.05), L5 MIPPO H KA A A K& B H 098
SRR B R 0L, s BTF R, Rt & IR R 4 M fe o H MO S RS R K A e 3 A AR & L
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Application value of MIPPO technology in emergency surgery for
closed distal tibial shaft fractures™

ZHANG Dongfeng
(Emergency Department, Second Affiliated Hospital of Henan University of Science and Technology,
Luoyang, Henan 471000, China)

Abstract: [Objective] To observe the application effect of minimally invasive percutaneous plate osteosynthesis (MIPPO)
technology in emergency surgery for AOOTA patients. [Methods] This study is a prospective study. A total of 105 AOOTA
patients admitted to Second Affiliated Hospital of Henan University of Science and Technology between January 2020 and January
2023 were selected as the study subjects through a holistic sampling method. They were divided into a conventional group (52 cases)
and a MIPPO group (53 cases) based on the digital table method. The conventional group received emergency open reduction and
internal fixation treatment, while the MIPPO group received emergency MIPPO surgery. After treatment, both groups underwent a
six-month follow-up to compare their treatment, rehabilitation, and surgical stress levels, the improvement of tibial joint structure
and function, as well as the occurrence of postoperative complications. [Results] Under different treatment regimens, the
intraoperative fluoroscopy time, intraoperative bleeding volume, surgical time, hospitalization time, and fracture line disappearance
time of the MIPPO group were 13.36+3.27 minutes, 75.45+10.27 mL, 70.33+10.42 minutes, 10.24+2.25 days, and 10.35+2.33
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weeks, lower than the conventional group (15.77£3.42 minutes, 80.44+10.38 mL, 75.45+10.26 minutes, 14.49+4.36 days, and
12.77+3.41 weeks) (P<0.05). The SP and PGE2 levels in the MIPPO group were 90.41+10.24 pg/mL and 145.33+20.62 pg/mL,
lower than the conventional group (95.88+10.27 pg/mL and 160.33+£20.72 pg/mL), and the SOD in the MIPPO group (120.75+20.42 U/mL)
was higher than the conventional group (105.44+20.36 U/mL) (P<0.05). The tibial angle, medial tibial plateau posterior angle, and
lateral plateau posterior angle of the MIPPO group were 95.22°£10.36°, 15.34° £3.72°, and 13.36° £3.25°, higher than the
conventional group (90.27°£10.26°, 13.41°+£3.15°, and 11.45°£3.36°) (P<0.05). The Lysholm scores of the knee joint in the
MIPPO group at 3 and 6 months after surgery were 75.25+10.36 points and 84.39+10.29 points, higher than the conventional
group (70.33£10.62 points and 79.35+10.25 points) (P<0.05). The HSS scores were 76.62+10.31 points and 85.614+10.23 points, higher
than the conventional group (71.44+10.21 points and 80.33+£10.49 points) (P<0.05). The incidence of postoperative complications in the
MIPPO group was 9.43% (5/53), lower than the conventional group [23.08% (12/52)] (P<0.05). [Conclusion] MIPPO technology can
effectively improve the treatment effect of patients and accelerate their recovery, reduce surgical stress, promote the recovery of
tibial structure and function, and reduce the risk of complications.

Keywords: closed fracture of distal tibial shaft; open reduction and internal fixation; minimally invasive percutaneous steel

plate internal fixation; rehabilitation process; tibial function
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FE Yk, A ZI R . L H Al
[i) P 8 1) JULIE) P A T N g VDT, 1 S R R
BB R A USRS OB R T B AL /IR
H TR R AT BT OR B ORPeE i R, R EAL
Tt 25 L AR AR e kAT IR [ e, AR B
WAL BT E . MIPPO 4H% ] MIPPO F ARG
¥7 . OARFIEILE X Lk, HEEIriiE, 5L
JEERICTT CT 4, B3 550 Bl K 5 B
oL, A TFARE F TR bk E )5 7 LA
SRS R, JTUE B R R A & R BCERM
@% CILR X Lbln| S T eI AL, e air
T IR BR OGB4, #E PN R M i v T
GAE—IEDI, VIOKELN 4 em, YITFES R
AT R BRIk . (DR AH N A 1) 81 Jin e
g i, WNERDI ARG T, 7E X £ AL
BT X EProm it A T 200, FHAEF I B FET A
— MR U IR ET A S R e e . @7
AMIN Bz BRARIC AL ET FLA B 5 2 AT A B E 1A T 58
B, R A7 [ B R BR 5 FIR 2 X ML R
WL R . BAAEDL, IS AT R R
SImEIsES FARYIA,

P AR J5 48— J& R 1214 i s I B 17, B
Vi) 2023 4E 2 A % 2023 467 H .
1.3 WMZRIEFR

Oid AR BRI E . R g, F

ARAERS . AEBEETRE] BT e mt R . @RI P
N FAERR, RIS P (SP) . RIS E E2
(PGE2) HfIGtuty, A LEE (SOD) i
M, @% X LMEMAERE A . BENNES
R AMUST S B SCEE L, RE RS
18 92~99° . JI&5 NIIF- 65 )5 i/ 2 % {5 0~19° .
SMISE & 5 5 S H A 0~17° 5 RITBEE T
Lysholm 3 ™ DL KBTS ERE (HSS) &
T UIHEPAARIE 3 4H L 6 N H IR IRE
PR GO, Lysholm 3543 100 43, HSS %
4% 100 4%, JAYTJG Lysholm. HSS 75438 & bl 47
DB T EIE . DIfekErs . BAE . RF
SRR G I RE R AL
1.4 SitERE

KA SPSS 22.0 AbFECHE , HECRORIL A
(%) Fon, W K%, THE ORISR
Wz (xxs) Fon, WA KK, P<0.05 H2E
SAGEE L

2 #R

21 MART. REBRLEE

TEARFIGIT T E T, MIPPO 41/ R i fil
] R P e . FARFER . AERER A BT
LW REHEME T H A, 2RA5M%E X
(P<0.05), WF 1.

®1 WHERT. REBRLE (=)
gt n AR ] /min AR i e /mlL FAFEN /min AR BT /d BTSN AR/
MIPPO 41 53 13.36+3.27 75.45£10.27 70.33+10.42 10.24+2.25 10.35+2.33
AL 52 15.77+3.42 80.44+10.38 75.45+10.26 14.49+4.36 12.77+3.41
t 3.691 2476 2.537 6.294 4.253
P <0.001 0.015 0.013 <0.001 <0.001

2.2 WHFARNHIERLE
WAL AR RGN B R AR LB, ZER LGB X
(P>0.05); TEAFNARITY HET, MAYH &AM

AR, {5 MIPPO 21114 SP. PGE2 H1I%
TR A, SOD \mTH M4, B2RAFKITFEX
(P<0.05), W32,

®2 WAFREHBERLEE (=s)
1] N SP/(pg/mL) PGE2/(pg/mL) SOD/(U/mL)
AR ARG AR N AR A5
MIPPO 4 53 88.25+10.31 90.41+10.24° 140.33+20.72 145.33+20.62° 125.44+20.33 120.75+20.42°
B 52 88.36+10.27 95.88+10.27° 140.15+20.41 160.33+20.72° 125.36+10.46 105.44+20.36
t 0.055 2.733 0.045 3.718 0.025 3.847
2 0.956 0.007 0.964 <0.001 0.980 <0.001

W THARRIEEE, P<0.05
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2.3 WHARBRBXTEHLLE JEEf . IEEWNIEGIEWMA . MG R A
PR ATHE B LT 450 Heds, 2R 51 PVIEFEMAH, 22512 L (P<0.05),
B (P>0.05); TEARNGITITET, MIPPO 4117 W3,

®3 WMABRBXTEMER (=s°)

15l . Ji&H ff JigE NSE- 55 J A HMIUE- 5 A
Nl N RH AR5 R VN
MIPPO 21 53 65.22+10.41 95.22+10.36 8.23+1.46 15.34+3.72" 5.35+1.23 13.36+3.25"
WL 52 65.31+10.25 90.27+10.26 8.31+1.52 13.41+3.15 5.41+1.17 11.45+3.36
t 0.045 2.460 0.275 2.866 0.256 2.961
P 0.965 0.016 0.784 0.005 0.798 0.004
e THARHETE, P<0.05,
2.4 WEARRKTIINRELLE 34 H . 6 419 Lysholm $E43 & HSS $F43 ¥ T

A ARATIE T INRE LS, Z R LGB WAL, ZRAGIFEL (P<0.05), W4,
X (P>0.05); LEARRNRITHET, MIPPO ARG

R4 FHEBRXTIRELER (r+sD)

g5 . Lysholm E—ISS _
PNl AJ5314H ARJF64H Nifl] I NERE| RJF64-H

MIPPO 2H 53 58.45+10.31 75.25+10.36 84.39+10.29" 55.47+10.33 76.62+10.31° 85.61+10.23"
R 52 58.23+10.52 70.33+10.62° 79.35£10.25° 55.29+10.31 71.44+10.21° 80.33+10.49"
¢ 0.108 2.403 2.514 0.089 2.586 2.611
P 0.914 0.018 0.014 0.929 0.011 0.010

e THARHIE, P<0.05,
25 MARBEHEELZEREER ARG R R I IR A 2 ik, (HELFAR

AT HE T, MIPPO ARG IFIEL VI EVECR, 25 8 4 W o < I ) 2% & L 25 19

H R 9.43% (5/53) T8 HL4H 23.08% (12/52),  AOOTA HFHHIAR G RYK:, IH5mEdria it
LS L (=6.844, P=0.009), TLF 5. B HRGURIUHIE, MIPPO BYFAREIH/,
AR S R PR BE O B B B Se B PR g BE Al |, SEBR

FO MAARRERLRLE 00, B IR M . AT, TR T AR
R ST T b iR RS

LM
H AN i &l

L2 | bS ABFFEER AR, MIPPO LA b YU ] |
MIPPO 21 53 1(1.89)  1(1.89) 1(1.89) 2(3.77) 5(9.43) ﬂiqjﬂjﬂﬂ% ?*ﬁﬁﬂ‘ ’ff@cﬁﬁd‘lﬁj E’Tﬁ%%{‘é]ﬁ%
g 52 4(7.69) 4(7.69) 2(3.85) 2(3.85) 12(23.08) ‘ ’ c o L
B RIS T8 AL, 3R SAE G U 2 A7 N [ 2
3 itip AF L, MIPPO R H #2/E A X & o, g
MIPPO AR H W H CIEE X LALEMN, FARUWEE
MR 2F A B UL, HR B T i v ] R 4R 2 2R B S P R s S PR M e A oy b
PE SRS, BT B N sh bk A, BRI B AR — A H . —
F- 5 B b B P b i AR RS, 5 AR T AR BB T A A T WG 2 09, MIPPO 45 A% ] 32 25
#, AOOTA BHETEFERFERI T AR B 5 i BLEK F AR RSN, BT N B EHTEINEE . &
A GURB SRRk, BT RI ISR MGEIR — (3 yA Y7 b T A 280 S o J ) 2L 20 0 7 3 B A A5
WoFE G 12 h W22 AR, FHERE T Pl AR B, RdEhrEs. 5% FARM
FIMTE 22 . THMIEYY , 3X 0T FRAK B B 1R T KU tt, MIPPO Z2—FhLBNATF B, oI 08 /b Xt
I IRA 5 B2 AR A B R L Y, PR Jey iR 2H s ORI, XU R BB TR N I N A
D7 N [ 5 AR Y B T B B Wik, AR SUREE EEE XY MIPPO 41 ARG SP. PGE2 1%
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