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HE. (B BRS8N ET (retrograde tibial intramedullary nailing, RTIN) 5180148 iz 89k 3%H  (minimally invasive
percutaneous plate osteosynthesis, MIPPO) JHY7 J£H L3 &5 AM BTG RS2, [ ik ] [sid: 434 2021 4F 6 H—2022 4 12
AARBEWCE I 40 Bl B om0 Ah B3 B I R, $ RURRT B BIamas L, KB 2, RTIN 4 18 {4, MIPPO
H 22 ), WWHRPHRBTARY . MU SG%E . [ER] A BEDA T A, RTIN HE9Y) A SHKE [(6.7£0.5) cm vs
(10.4£1.1) em, P<0.001] FEBERFIE] [(13.9£1.9) d vs (15.6£2.0) d, P=0.012] .3 /0T MIPPO 41; Tfif RTIN ZH A SR B EL T
MIPPO 2 [(14.0£2.7) 1K vs (11.6+2.6) 1K, P=0.006] . I &3k 12~20 A Vi, RTIN 4584 6 F G st ] [(85.9+11.3) d vs
(98.6+23.5) d, P=0.042] & FT MIPPO 4, Bfifffal#fERs, WiZl VAS P74, AOFAS PF4). B ROM H#5 EWGE (P<0.05), HHAL
HE] s, PIgLE] B TE AR 22 B 0G4 L (P>0.05) . RTIN 48K 404 B & 0L T MIPPO 4 [#5/42, (18/0) vs (15/7) , P=
0.008] o ARIKKEVIHT, PIZH T B4HE T Johner—Wruh TP43 (10 25 R TRGe 225 X (P>0.05) . 24807, SARATAELG, ARREED)
I O 2 AU R B K 2% . IR B AMU#f - (lateral distal tibial angle, LDTA) . B s Riliff (anterior distal tibial angle, ADTA)
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Comparison of retrograd intramedullary nail versus plate fixation for distal tibial extraarticular fractures // LIAO Ming—xin,
LIN Wei—ming, YE Jian, WU Feng—chun. Nanping First Hospital, Fujian Medical University, Nanping, Fujian 353000, China

Abstract: [Objective| To compare the clinical efficacy of retrograde tibial intramedullary nail (RTIN) versus minimally invasive percu-
taneous plate osteosynthesis (MIPPO) in the treatment of extraarticular fractures of the distal tibia. [Methods]| A retrospective research was
done on 40 patients who received surgical treatment for distal tibial extraarticular fractures in our hospital from June 2021 to December
2022. According to the preoperative doctor—patient communication, 18 patients received RTIN, while the remaining 22 patients were treat-
ed with MIPPO. The perioperative, follow—up and imaging data of the two groups were compared. [Results] All patients were operated on
successfully. The RTIN cohort was significantly less than the MIPP cohort in terms of total incision length [(6.7£0.5) cm vs (10.4+1.1) cm,
P<0.001] and hospital stay [(13.9+1.9) days vs (15.6+2.0) days, P=0.012], whereas the former consumed significantly more intraoperative
fluoroscopy times than the latter [(14.0+2.7) times vs (11.6+2.6) times, P=0.006]. All patients in both cohorts were followed up from 12
months to 20 months, and the RTIN group regained full weight—bearing activity significantly earlier than the MIPPO group [(85.9+11.3)
days vs (98.6+23.5) days, P=0.042]. The VAS and AOFAS scores, as well as ankle flexion—extension ROM in both groups were significantly
improved over time (P<0.05), whereas which were not statistically significant between the two groups at any time points accordingly (P>
0.05). The RTIN cohort proved significantly superior to the MIPPO in terms of soft tissue irritation [no/yes, (18/0) vs (15/7), P=0.008], while,
the squat capacity and Johner—Wruh scale were not significantly different between the two groups at the last follow—up (P>0.05). With re-
spect of imaging, the bilateral tibial length discrepancy, lateral distal tibial angle (LDTA) and anterior distal tibial angle (ADTA) were signif-
icantly improved in both groups at the latest follow—up compared with those preoperatively (P<0.05), while which were not significantly dif-
ferent between the two groups at time point accordingly (P>0.05). All patients in both cohorts had bone healed well at the latest follow—up.
[Conclusion| Both percutaneous internal fixation techniques do effectively treat distal tibial extraarticular fractures, in comparison, the ret-

rograde intramedullary nailing achieves better clinical consequence over the minimal invasive percutaneous plate osteosynthesis.
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FERCPE AT o el e ORI R B ity B 3 A A6 [ o o
FRTRIIN , - 5 A PR R Sl 5 A2 U OGO e 2 H i I
IR EECH TR, B2 B AR HR (min-
imally invasive percutaneous plate osteosynthesis, MIP-
PO) FUAT IS B HE N ETH AR (antegrade tibial intra-
medullary nail, ATIN) & H Ayl K &5 8 FHa )7
FB U, HIEEA —EREE. MIPPO HR B4R
PIEUN . QI (HHX RERH AR, A5
DINGREYWE T 37 IR bioee o N SRS N4/ 7 Y AN = 2
FR sl MR L, ATIN A DA LS 47 3
HITRFE AL, IR S, (BHA
T HT PR A YT IE A5 S5 ARG TF ARE 1 s
T PAVET T Jl 1 i S AN AT AR T,
PR PP ET A > 2, SO hn 1 P 181 5 B g 3
JERFARRBE T4k, Kuhn 5 ™ HEH A RE 51T
#8 N E] B R (retrograde tibial intramedullary nailing,
RTIN) 7Elf R B2 TG, 4405 T REFHIGST
U s (RIS MIPPO (7R FEBERHR >, AR
SCIE I [ B o3 Al AR R, X e B X b 22
B R RE AR IR R TR, BAGEINT

S

1.1 A SHEBR R E

PAFRUE: (1) MM, i
1o FE AN ) I I v DG T 10 em; (2) AF 8 >18
%5 (3) BIEYEEIT, AO/OTA 431N 43A1~A3 1Y,
Tscheme 734% 0. 1, 249¢#; (4) ZMiEFARAE<3
JiZ; (5) AMRMPERLF, BEEZ 12 AL LT
o

HeBRpnafE: (1) SR E T, sh I HA
EOCETE ;s (2) FEE YT A ET Tscheme 43
93 9%, wEEEYT, ARERIEEESITRS; (3)
<18 & i BRI 2 F AR (4) FARK
RPN THRENET I EE ; (5) TCEBCA VI
1.2 —fBegest

] B 4 B 2021 4F 6 H—2022 4F 12 H IR 1
JI& B s v B T AR R R, AR R A S HERR
PrifE, S 40 B8 AARWESE . $4 BEOR T B fR 1 3 45
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Je, 18 ISR RTIN, 534h 22 iR H] MIPPO. W4l
BRI 1, PR E RS . S BMI,
M5, A0 2B 22 F ¥ LSt # B X (P>0.05),
RTIN 21 (%4545 2 AR B[] 2 2546 F MIPPO 41 (P<
0.05) o AT ARG I -1 50— B2 Be AR 3 22 Bt 241t
e (HEHES . NPSY202401016), Fif HE %81
TR A

R 1. MABER—RARILER

Table 1. Comparison of preoperative general data between the

two groups
. RTIN 41 MIPPO £ P
(n=18) (n=22)
RIS (%, T ) 49.8+11.8 50.3+10.8 0.881
PER (19, BB /4x) 10/8 12/10 0.949
BMI (kg/m’, X +s) 24.843.1 25.9+3.0 0.257
PG ZETFARBHA] (d, % +s5) 7.6+1.8 9.742.4 0.003
M5 (5, Ae47) 11/7 9/13 0.204
AO 4381 (5], A1/A2/A3) 6/517 8/717 0.895

1.3 FARITE

HRAEAR BTS2 25 T a2k . A I REE -2
s BT, AR eV N S M O T T
B A2 A5 B PN [T o

RTIN 2. BONERARLGEIITYIH, K 2~3 cm,
WEENERRE IR KX R, CIERE X LB T
ENE . (IE . 0078 A 30 T R D) o
P47 PR N 7 Rl A B 2 mm () ST = R,
AR A E Y, B e Z AL, EMALE
HITRAHE ., FaksE A S S ARk
TEIMI B T, EHRUIEE R ZN . C IR X ZhliE
e IEAL L SFEEAT TR R s s WS TR
iR o RPER T AL, SNBRE
HEARABENETIREL, BIMEGRRN E AN, &
PEE I AUAS BB N ET 25T, AR umMILr B A B R T
C LR X LML UGE RN ST S AL R I S BE N 5T
ArE RAF, ARSI HESL ) B GE G 3 BUBET &
I 2 MOBET, SERET K EAE, RIFLHRE
=

MIPPO 2 : BN EBRMGIE FARUI O, K2
5cm, WERNEEmAMIE, WG FEE AT,
2B [, BT 4R 2~3 MO AT I B
DAERFE AL . C B X ZRHLIE B Hr o & 00 1 2 e
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THEMEINR B AL, JRTi A G IS K A 2 Bl
MR . TGRS ZY 1 em DI ET, il B AR AR 0 B
TREE AT, SEECEEE N, EAIRAIE . K
JEWE, AT EALRY . 2 NERY) I AL s/ N I 53
SVE AL T e R T, i 5~6 A%, 1T 4
MG PGB A RIS IRET IR Al

A5 HRE Ak AP S, RS 24 h
PR /IR 2 s 22 R PR TSR PR A R AL, TR
48 h 515 UK U RESBRO S BROC T I REBR AR . R
JEH 1L 20 3,0 60 9N ARAE XL, W ETE
HIE0L, 15 WIREIZE.
L4 PPEDR

R E PR, TR E D0 AR
BEL ORI HEEEE . SRR R AT E R
), IO AE . SERERE. R 5E2 0 E L)
B[] . 9 AL A8 B LT 4 (visual analogue scale,
VAS) . EHEEFEEIFIZ (American Orthopae-
dic Foot and Ankle Society, AOFAS) Bf M J5 /& ¥F-43 LA
J Johner—Wruh f R PEN IR IRICR . 171846
A, 0 RE v AU A (lateral distal tibial angle,
LDTA) . BEHumai M f  (anteriof distal tibial angle,
ADTA) Feiframa i Be; i B 5° LA Bk im
ORI . 10°LL ERYBERFSAL . 5 mm LA E A
AR, WHEAAEE TR @ .
L5 Geiteorik

I FH] SPSS 20.0 ZEi AT HAE A Hr . 1AL
LA & x5 FRoR, GORHERIES AR, W] Bk
FATRSEREAS ¢ 86 AN FEBCRHTICXS TR s Ok
RARES AN, RAAES G THEEORER A
X K sl Fisher HHRAGSR . S5 BORER IRR AL S o
P<0.05 A gt

2 % R

2.1 FEFARRE

40 B BIIFN 58 T A, KRB0 E B mE .
2t WAL BRI 90k ISR 20 RTIN B9 F AR 1)
F1EK B2 A BE I [A] J 25 /0T MIPPO 2 (P<0.05) 5
1M RTIN 20 A i IR B0 3 2 T MIPPO 4 (P<
0.05). WZHFARBIM, Ahdkimat, HEgEE. T
HuIE Shisk ) VIO @A 2 S Mg R L (P>
0.05), MIPPO ZHA5 2 Bl BRI D@ A AR, 4
PR A DL SO R A . B K 24 st ) f U] 11 MR
WA, PRBRAEL . HAYRBIARIG A K AETF AR I
RAE, ARG 14 d Prlbpassk

R2 PMABREBRFARRMSLILR

Table 2. Comparison of periperative data between the two groups

. RTIN 41 MIPPO £
£zt P1E

(n=18) (n=22)
FARELA] (min, % +5) 77.0+8.9 77.9+8.9 0.762
YITBKIE (em, & +s) 6.7+0.5 10.4+1.1 <0.001
AR (mL, T +5) 87.2+28.5 90.0+26.4 0.751
I 5 (1, ) 10/8 13/9 0.822
ARAPFEIIREL (K, % +s) 14.0£2.7 11.6+2.6 0.006
T HTE ST (d, % +5) 5.4+0.8 6.11.3 0.073
i@ s (i, Hizim) 18/0/0 20/2/0 0.189
FEBERTE] (d, % +5) 13.9+1.9 15.62.0 0.012

22 FVIEER

ARG A B3 B4R 12~20 A H BET . 05 4 5% 1)
Btk UL 2% 3. RTIN 20 5¢ 4 7 8375 s i [] (g 25 B
T MIPPO 41 (P<0.05); BERTEIHERS, PiZH VAS 3T
I3 B> (P<0.05), AOFAS FE43FIEE ROM & 3%
B (P<0.05), FHNZEE] &, WHALE] L aRdE bR 22
S TG X (P>0.05), RTIN ZHEAH LU
FHTF MIPPO 4 (P<0.05) . ARGV, PR B
it J1 A1 Johner— Wruh ¥F4r ) 22 F ¥ L4 1T 22 5 X
(P>0.05).

®3 MARERHARSILR

Table 3. Comparison of follow—up data between the two groups

~ RTIN 41 MIPPO 4
Ei=t D PAE
(n=18) (n=22)
e TG SIFA] (d, % +5) 85.9+11.3 98.6+23.5  0.042
JEIR VAS T4 (4%, & +5)
R 34H 2.2+0.7 25+09  0.303
ERIii] 0.6+0.5 0.7+0.4 0279
P <0.001 <0.001
AOFAS (4F, % =s)
R 34H 82.625.4 81.4+4.5 0451
R 92.4+3.3 92.9+2.5  0.646
PAE <0.001 <0.001
B ROM (°, % +s)
RfE34H 43342.1 4277£24 0422
R 47.822.2 48.4+1.9  0.386
P{H <0.001 <0.001
TR LU (9, T/ H) 18/0 15/7  0.008
RUKBHTE T8 (1], 1E
AT 14/3/1 17312 0.893
KUHEDT Johner—Wruh
13/3/2/0 13/6/3/0  0.668

PR (B, LRI /ZE)
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2.3 ARV

PSR 25 R L 4, S5ARFIME, KUK
VBT PR S A B K BE 2% . LDTA . ADTA 3% & &0
/N (P<0.05) o AR ] A5, W2 ] LR AR AR AR
LRW TG #E L (P>0.05), Bir@&)rm, K
J& 10 JEErE A n e aE, AN E2ER (P>

0.05), {HAJG 10~14 ABHAAA MW FIEL, RTIN 4
% ZF MIPPO 4 (P<0.05); 14 L EErans
955 91 %5, RTIN 41k 3 /> F MIPPO 41 (P<0.05) .
A BB EEE S, WRKAETARE . B
G . WEERBEFIFRAE . RIKBEVIRT, DI
T N EEY, PmEONIR . JURZARILE 1., 2,

KL BELrE, 602, HOEAMBEHEE ZmEYT. 1a, 1b: RETEMAL X LR 7R IE B 1 SMEHT; e, 1d: RTIN RJ5
18 A A BV IEMIAL X 2o Fon iR BTG .

Figure 1. A-60 years—old female suffered from distal tibial extrarticular fractures following fall-down. la, 1b: Preoperative anteroposteri-
or and lateral radiographs showed a distal tibiofibular fractures without involving the ankle; l¢, 1d: X rays 18 months after RTIN showed

the fractures reduced and healed well with implants in proper position.

K 2. BELE, 594, BOBAMRNFEZSmEAT. 2a, 2b: RETEMAL X &R 78 B Imsme v AbEIT; 2¢, 2d: MIPPO RJ5
20 A BEVIIEMIA. X LR R BTG .

Figure 2. A-59 years—old female had distal tibial extrarticular fractures caused by fall down. 2a, 2b: Preoperative anteroposterior and lat-

eral radiographs showed extraarticular fractures of the distal tibia and fibula; 2¢, 2d: X rays 20 months after MIPPO showed the fractures
reduced and healed well with implants in good position.
3 W X R LA AT AR X (4 AT MR s i 1 T 2 2
34t i o

FFIEPE T (AO/ASIF 4374 43A1~A3 R L% Tscheme

J i v B T o 5 I R B IR A L B R
BEL SRR, R W BT T s
ZeAvitii . 5 IERN T E B LU B BRI RN
B, WMNREZL, BORPAARNIGE . AW
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H¥# . RTIN iy Kuhn 241, 002428000 T
BEAIAR T HAE R IE R AO43A1~A3 RIS
T3 B P LA B /NS0 43C1 . 43C2 YR v i
Pro Greenfeld % " WL A9 Sy 0P 98 B, (I 2
Fomss BT 5, B 9 om$i & NIEE T 1% 2 60%~70% ,
NI N FEZE 90% ., H UL e LB BT, 5 0 ff
BT S T 3 em L E, LIBT3 4L
WETIE 2, WA S B P &2 A7 & 2 M A
Hro RTIN HEAIG R T RIBCRT, RS0 00 AT s 2
HENET BET A OCHE, L AR HAH LT MIPPO [
E, SR IEMCEL (P<0.05) ., [HABISE P
G B ) FARBHE A 22 5% (P>0.05), & T
WETFARZREBIN T M. SENETENEEEEA,
TR B BE A TP BEAL R, AR il A
SRR AR R MR T 22 5% (P>0.05).

R4 MABREXBGEBILE

Table 4. Comparison of radiographic data between the two groups

) RTIN 41 MIPPO 4
izt P1A
(n=18) (n=22)
XU EE2E (mm, % +5)
NG| 3.7x1.0 3.8+0.9 0.632
RV ) 1.2+0.5 1.3+0.6 0.592
P{H <0.001 <0.001
LDTA (°, X +s)
PN 94.9+2.1 93.8+1.9 0.083
KK 89.2+1.9 89.5+1.9 0.600
P14 <0.001 <0.001
ADTA (°, X +s)
N 83.9+3.8 84.5+1.9 0.548
RIKBEDS 81.0+1.2 80.1+1.3 0.572
PE <0.001 <0.001
HATES 7] (%))
<10 J# 5(27.8) 7 (31.8) 0.781
10~14 J& 12 (66.7) 7(31.8) 0.028
>14 J# 1(5.6) 8 (36.4) 0.020

I RIS o, BEAEAE A MIPPO 4 ARIGY7 IR &
i E AT, KRG D @E AR . RIFIE
FMR SR S I R 2 ARIESE Y, MIPPO 413
ARATFI SR R 18 ASRASHON B 8 A AR 41
M, (EARIGIE 2 BB O & 5E, RS A
B BB X IR B S 56 . RTIN HEAR R 28 N R
WRIE - BRI B AT, TR A B i A Xl
I FI B AL 05 X 3k, AR 25 A s i) mT LA 45

J . ARBFIEH, RTIN 21 59 A RGP 2425 15 i a) 2% /0
T MIPPO 4 ; RIGVIH@EAL, WEH, KAV
IR RAE, SEBCETE]IR 2> T MIPPO 41, MIP-
PO H AR [ AR 2 e 2R N B A5 K1)
A BAR, SCHRIGE FLR A5 329%~52%
AAIFGE MIPPO 5| /NB et 2 2L, R
PIR 761 (31.8%), ¥maRsERYY, frEaras
JE U P E T A o RTIN $ A 11 RS FH s ]
AR 1 TG K S B 3 AR S B 4 20 R Y
R AW IR A AR G PR 1A FeR SO
RIS S E PRI R E . 34N, RTIN HAR AL [
FE, JIPFERIN ., HAEREE A EET, X R
ggm/N, AR TEES . AT RTIN 40847
WA T Hb 6 E ] R MIPPO 2, 5 A
A R A AT 2 2

2 EFRR, RTIN XF #4204 F BRI, )4
/N, AT LB S A R SRR I (R R AR BT, RN R
o, SE R AR RTPEAR o B e S, R A RTIN
FARGIT IR B e BT, nT AR B AP I IR
B
FlzRZerBl A (W ER 25 e
TEE R B, WESE RS S M AR B
GEFAMHT . FREUBFIE 20 AREEDT. IR S50 . WSO
PRUAT IR RO SR . SR BT il IR
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RO TR SR, ST
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