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Minimally Invasive Plate Osteosynthesis for Fractures of Distal

Tibia

Tae Hun Kim, So Hak Chung

Department of Orthopedic Surgery, College of Medicine, Kosin University, Busan, Korea

Objectives: This study analyzed clinical and radiologic results, and complications of minimally invasive plate osteosynthesis(MIPO)

for distal tibia fracture.

Methods: 16 patients (17 cases) who were performed MIPO for distal tibia fractures between January 2007 and June 2011,
post-operative followed up at least for one year, were selected for this study. The average age was 55.0(26-76) years old
and the average period of follow-up was 15.1(6-27) months. Most of the patients were encouraged to perform ankle dorsiflexion
and straight leg raising exercise on splints, from the next day of the operation. As radiologic evaluation, we checked period
until bone union, degree of angulation. And post-operative complications were also checked. For functional evaluation of
the ankles, American Orthopaedic Foot and Ankle Society(AOFAS) score was used.

Results: 16 of the 17 cases were achieved primary bone union, and average period of bone union in all the cases was
17.4 (12-42) weeks. Mean varus/valgus angulation after the bone union was 0.8 degrees and mean anteroposterior(AP) angulation
was 1.8 degrees. Mean AOFAS score was 85.2(71-95) points; 5 cases of excellent, 10 cases of good, 1 case of fair, showing
that 93.8% of the patients represented at least good AOFAS scores. As complications, there were 2 cases of superficial
infection, and each 1 case of nonunion and skin irritation. There were no cases of deep infection, metal breakage, nor

limb length discrepancy.

Conclusions: MIPO for distal tibia fracture is considered to be an effective operative method, because of its high bone
union rate and low complications by minimal disruption of soft tissue and improved bone fixation strength. Also, for earlier
return to daily life, ankle joint exercise should be started as soon as possible after the operation.
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Case  Age/Sex In]ury AO./(_)TA* G_AT Union time Ankle,f score Complication
mechanism classification  classification (week)
1 § A2 Closed 13 86
2 62/F SD Al Closed 17 81 No
3 49/F TA' Al Closed 21 80 Metal irritation
4 37/M TA A2 Type 1 42 82 Nonunion
5 30/M TA Al Type 1 17 85 No
6 65/F SD A2 Closed 12 84 No
7 53/M SD Al Closed 14 91 No
8 50/F SD Al Closed 17 91 No
9 73/F SD B1 Closed 18 81 No
10 76/M D’ Al Closed 15 83 No
11 26/M FD Al Closed 12 95 No
12 64/F SD A2 Closed 14 81 No
13 51/M TA Al Type 1I 24 71 Skin infection
14 S4/F SD Al Type I 14 92 No
15 48/M SD Al Closed 13 95 No
16 73/F SD A3 Closed 16 85 No
17 69/M FD A3 Closed 18 81 Skin infection

*AO/OTA: Arbeitsgemeinschaft fur Osteosynthesefragen/Orthopaedic Trauma Association, TG-A: Gustillo-Anderson,
TAnkle score: ankle-hindfoot functional scale of AOFAS, SSD: Slip down, ITA: Traffic accident, TE¥D: Fall down.
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Fig. 1. (A) A 73 yeared-old woman was sustained distal tibiofibular comminuted fracture by slip down. (B) The distal tibia
fracture was stabilized with LCP metaphyseal plate using minimal invasive technique. (C) At 16 weeks postoperatively,
radiographs shows bone union.

Fig. 2. (A) A 65-yeared old woman was sustained distal tibiofibular fracture by slip down. (B) The distal tibia fracture was
treated with MIPO technique using LCP metaphyseal plate on medial side. (C) At 12 weeks postoperatively, radiograph shows
bone union.

25



-l

=

1%

A
RS

Kosin Medical Journal 2014;29:23-29.

o] H+ 31.9

qo] Ft 15.2%(5-20%), =

pus

D)o

31
o0

H

17}

10
o

= Zae|

™3

Z(15-40%) ok

o|
B3

Z0

o] 28| L5t

Al A gTte s SHEglon LA 12

Rt

kel

Zﬁ
K
e)

)
_Mo_l

e

s}
1=}

o
T

Kl

U

271% 4]
S

2

=
2]

-

s

o]/ﬂ'A [e]
i

°

—
=

7 lgkslo] 27

A|A

Aol 1ol ul

f

Y

=]

75

2~
o2 F4

Cia

UpepubA) ekttt

|

R

S NS =4 1 1804 &
o

# 205

o]
o
A 1003 4

=
=

7} 4 <4(ankle-
o|-gste], npx|ut A
A, A

=
[

ZH Mg 5k o]
404, 715 50

o

2t o,

T
of

A==y
O

kel

=

& T 12-2770E §DAl ©

1630l A AL

el

=
=
o

| ZERO| 3/4 o)/fo] HafH F-=

s

kel
[}

Z

_]

pd

s
bct. Suel

Z
A5
% 371

E

A-toll A 174

o] A<l

3}

=

2](AOFAS)9]

hindfoot functional scale)

Sto
104 9]

T

7

5

o4 90-100%-2- -4, 80-89
|

| Al 3549 olFo] 7k

of 4+l

oftd 13E

n

[e]]

ol
oD

H
o/

o
on

H

Byt 1545, 788 22

L.

.

o, 25 Had =2 139

<
ol
ol
ol

_11_
o)
!
_Mo_l
r
e
oI
B
X
s
o

o

%O

Ho
L]t

7V WAl ARgE o]

o
ol
el

o

A Ao 2

Y 7912 BAE Y

_]

%
R

8o )
2 AE9

F o)A

<)
pd

=

uto] whel 2 ¢l
Itt’ Borrelli

=
AX

o

L

+ 0.8%,

10 mm ©]4+e]

1

fu

1 2loflM 5k o] de] 7t g E

20 AR AP0

Z

oK
<o
ﬂo

N
e
A

o/

Tor

Ho

e

sff 2 22

[e

< Hassp] ¢

k<3|
=]

9 g

[e]
+ 47.1%(25-60

o

1)

Y

a

AgAr "ot 85.274(71-957)

108, 25 122
25 Yels

=]

T

3% o 3
HE 35
A2

A9

2 B7tel A

=

o

o] 7]

(AOFAS)2]
ojlglon, 959, &

93.8%°] At} S

A
26



MIPO for Distal Tibia Fracture

[ RN —~
RN H NPT 9 —
~ T W e T = Jo o T R v ) R = =
X = T D gy RO T o 0! R Lo X 2L R = —
%%ﬁlmﬁmmfﬁﬂﬂﬂmHHM@%%%% H_Tuwmﬂwm%o%ﬂm%mﬂo_ﬁ LI
T il ol J: ~ 0 TN I —_— —_— 1 ~ = ,_.r —_
crgEiolacissoiziiy TEUSLiEiL g 52
Yo ol X o H K w9 W ] 5 oM 4 o X B o X o ROl 9 o) T
gp Yo o K BN T e W T X9 W B N -l B R %gohéﬂ
BR LR g Mg T T oo s g B Ay %0
0 < ol o e of —_ o of X X
%%%Mmo_eﬂo%mar.y_wg%?%%ﬁ%ur;_;_vowﬂuw1#@%% S
M M Wo wr % K B Mo © Mo i kR o A - N T X
- W o No & of w T =T gy g o X o M K F £ P A X
w KT off . 3 <F T . R oy wm W Mo 2 o o 5 2 =
! Ph o w0 w mo L o T = w 4ok o e = X pr A Em o
..m_nuvo E.’W mm uAO MM 1_.NE 1m_l = - _, 0 ‘mdl _,An_ . _._._._ ey E =0 (@) X_O O_H ol (ee] - ,QH N~ _ % _—OH . ™
it o W W o 0 oo "o X MWo"T = © T oo X —
Aﬁqm%ﬁ%m%@ﬁozé&%?ﬂs%x#ﬁ%%%%%imouelw C
oy XU Nr L o T oo T N Hroow e T w3 HoA R B wm o= 2
%WLHTH,Ml%@%uréﬂ__O_@@%o_aé_mﬂmﬁ%wx TR ® g - EE
@i%ﬂwmo_e%ﬁﬂaﬂazmmxlﬁ%%,Q%@ﬂo%%mwﬂwﬁ%ﬁ %ﬂ@%%
e ) ) l ) ) [ — 7
iﬂh%h&mﬁﬁaféafiﬁzAE,%@O_E__%OTMNM1o_nmﬁxﬁviz_o s ¥ B
T o Y i & P o Aok P M p RS oF g o Gl BB E w4
P B o o,@qao_aﬁlo_u%,AOEH B ow T o S ofp P2l
o B © = = o< 7w © W oo oD B o Ty X w2 o 53
© 1__0 I AUy B B R M X8R ® mo ¥R o= — ® £ K K | m__w
o 1_| Moor of D = o row o) wogr % < X L B oo W T iy - — e %
~ 2 T 5 X G o ok ¥ ook B X B £ .o BB T X
mzwmz%af&wﬂla@o o_ayta@g%ﬁ@%%%m@wo_wiﬁrﬂ P EE R X
% = , N yjo S HJ I= L Pt m o oD | 0
B B R T T OF ,W ﬁ T ﬁo m_m T bo oF W o oF M rip W Mﬁ o _u_._ Hl.__ mﬂ_ol ) W w2 oF oF & WE
~ < ©Of E m of Fo 1_|, ST N HM m ﬁom T O b T ol
7 1 I 3 _Mo_l 50 1_m_|s zw
X_| 1_.._ o7 o . [¢]
ﬂ%%ﬁ%%%% A o S e -~ - By
SR %&wﬂ#,_&m%Emoﬂomww%iam“ﬂ&L__%mOQQﬂ1 o
T KO %o X S ™ _o_u H o X o 8K o S - H o< S o 8 H o Gl ~
o+ ™ u_ Xy m_. N o NS Moo= T < o om oA MR £ o g = Uo W E ™ w_
_Zﬁ§1uquO, ZEanﬁmgHwamﬁo_EEg%.o_ﬂﬁkwﬁv}x il < %
= o X ° o/ o 1o o= T 9 i_‘ {f oD ol B 5% < ~ . o X ) =0 Jop M,* ~O
ol M o & N o P == o o & 2 H ne o of O o|J P ey T Hu o N
iy o T W W Lo BB oo o W_ °F Moo g WP o B o < Wy
LR R i T R I G [ A = 70 P
B gy T K Zogn % omw N o W ou do = oo a4 X BN 2 F o T NG
wﬂ.m%wonqmv_quTMmeumwme@Wo%nEWﬂ%wrmwwE%%%ﬂ%#meqm_/n%ﬁéyuMT
F 4 Mm% 4 G o ok 5 & WD gy 4 o X B oF T X oy ™ A o o E
~ Ju oy oy} o =KW T N Ot ol i I o) e mma 30 Jm ie T & T xo Moo " w5 - N
B T ooy Mo ol o T = £ ok o W w9 =0 ) o ¥ =
o_mmﬁmi%m%ﬁd EoxBEnn R A A
3B N i CL G = - N = E S S he® E g o5 XA
o o 4o T =W NE g AR T R XN ok &g A o & e
A B O G R ﬂxﬁﬂodzTo_eAmﬂﬂ%ﬁo%xkﬁ_ﬁoHo@ﬁ&
X O . & O o g s L N s S N - I w O O 5 oy
P r BT N EITRE S mﬁ%mmz%x?@&%_nﬁmmﬂﬁ%gw%%lﬂwh_o
L R = %ﬂm%c_ogu__o&iaa}1%ﬂ7 Sy fERD
%%Nu@@@%%%%ﬂﬁmx aﬂ,ﬂﬁoﬂ%ﬁm_xa__ﬁammoao%uwmowolﬁ%_iMme
R A - A VA O I P | 7
s o M © R % o 8 oo 2L EZ Ci Ry oS oF oy T
of M W F T o BB S H e T Ko oﬁ o7 X MOy go Mr
' —_— — ) < i° J = 1T
Mﬁwwgmoo%%Am%m%mg%ﬁﬁle@wyw%ﬁw%@%gg
o o o B TE off 3 oy o g = 5L oF 8 X o T B @ ofF Voo oF mw
C%H3@.:%Yﬂ:_.ﬂﬁo_nw./.qeo_n%mﬂﬁie%%vm
el U S R Mr o

27

I Jde] grolsSojz| 1 9t} 4P

O

|

o
R



Kosin Medical Journal 2014;29:23-29.

U8 AT E5] WS FEBS ol 83 M WEH
ZRYE AW F Yol & g, ol A2 YS9
a8t dRzzo] Ao s Wyt 3] ok
Bolol 4 FETOR AT YR Ao WA 4 9,
AT e 2T U8 Y I =2 5| PYBE
2ok 4 ook 2 AT T AH0| 22
Q15 T2 AFo] 12olA] Aulshl| wEgio T4t
o FET AALE AW F THHYE olefat B
9% FEBE o8 M AEH BHALL AEs
2 4 93, Hong 52 20eel4 w% 243 9 3t
50| AR 22| FF glol S4 YA AutE Bast
ek

a0l BETE ol 8T M2 YaH TRULS

A A, W G o8 Atk G4l BulH )

d

>
o] 7[eH o= tf oy, A H|F 417 (deep peroneal
nerve) ¥ A AZ S (anterior tibial artery)d} T
AAEH T2EE0] % F 4TS 9340l Uk
mebA 9S S50 ARG ¥ a2 WS We dF

20| £440] 4]

et
oM.

Qb £402 AYsHe Ao

571 ¢fsl o] ARt o= A7IRke] A7 2
P o= AzbE B3t 2 A471%F F AO/OTA &7

ol

3
A € Bl 12 QIgont FAl Aelrt Beste] A
AEH FEU BHYES YA 2AGH o, FF
CY 4ot ARl #7kE Be G4 9L Slolck

B aTo] Zu €9 AT TH Ao BEH F4
TRUES AR2H O] £ 4S5 THO) 03
ge AP ORA, B YHF L 82 2HTL /Iy
T 4 Qb AR 2% Yolet Yzact

REFERENCES

1. Collinge C, Protzman R. Outcomes of minimally invasive plate
osteosynthesis for metaphyseal distal tibia fractures. J Orthop

28

10.

11.

12.

13.

14.

15.

Trauma 2010;24:24-9.

. Teeny SM, Wiss DA. Open reduction and internal fixation of

tibial plafond fractures. Variables contributing to poor results
and complications. Clin Orthop Relat Res 1993;292:108-17.

. Lau TW, Leung F, Chan CF, Chow SP. Wound complication

of minimally invasive plate osteosynthesis in distal tibia
fractures. Int Orthop 2008;32:697-703.

. Redfern DJ, Syed SU, Davies SJ. Fractures of the distal tibia:

Minimally invasive plate osteosynthesis. Injury 2004;35:615-20.

. Holbrook JL, Swiontkowski MF, Sanders R. Treatment of open

fractures of the tibial shaft: Ender nailing versus external
fixation. A randomized, prospective comparison. J Bone Joint
Surg Am 1989;71:1231-8.

. Brumback RJ, McGarvey WC. Fractures of the tibial plafond.

Evolving treatment concepts for the pilon fracture. Orthop Clin
North Am 1995;26:273-85.

. Hasenboehler E, Rikli D, Babst R. Locking compression plate

with minimally invasive plate osteosynthesis in diaphyseal and
distal tibial fracture: A retrospective study of 32 patients. Injury
2007;38:365-70.

. Borrelli J Jr, Prickett W, Song E, Becker D, Ricci W.

Extraosseous blood supply of the tibia and the effects of different
plating techniques: A human cadaveric study. J Orthop Trauma
2002;16:691-5.

. Helfet DL, Suk M. Minimally invasive percutancous plate

osteosynthesis of fractures of the distal tibia. Instr Course Lect
2004;53:471-5.

Lee KB. Distal Tibia Fracture. Plate Osteosynthesis. J Korean
Fract Soc 2009;22:306-13.

Kim SK, Lee KB, Lim KY, Moon ES. Minimally invasive
osteosynthesis with locking compression plate for distal tibia
fractures. J Korean Fract Soc 2011;24:33-40.

Yoo JS, Park HW. Clinical outcomes of locking compression
plate fixation through minimally invasive percutaneous plate
osteosynthesis in the treatment of distal tibia fracture. J Korean
Fracture Soc 2012;25:117-22.

Wilber MC, Evans EB. Fractures of the femoral shaft treated
surgically. Comparative results of early and delayed operative
stabilization. J Bone Joint Surg Am 1978;60:489-91.

Segal D, Wiss DA, Whitelaw GP. Functional bracing and
rehabilitation of ankle fractures. Clin Orthop 1985;199:39-45.
Vander Griend R, Michelson JD, Bone LB. Instructional course
lectures, the american academy of otrhopaedic surgeons.
Fractures of the ankle and the distal part of the tibia. J Bone
Joint Surg Am 1996;78:1772-83.



16.

17.

Gul A, Batra S, Mehmood S, Gillham N. Immediate unprotected
weight-bearing of operatively treated ankle fracture. Acta
Orthop Belg 2007;73:360-5.

Egol KA, Dolan R, Koval KJ. Functional outcome of surgery
for fractures of the ankle. A prospective, randomised comparison
of management in a cast or a finctional brace. J Bone Joint
Surg Br 2000;82:246-9.

18. Ahmad MA, Sivaraman A, Zia A, Rai A, Patel AD. Percutaneous

locking plates for fractures of the distal tibia: Our experience
and a review of the literature. J Trauma Acute Care Surg
2012;72:E81-7.

19.

MIPO for Distal Tibia Fracture

Hazarika S, Chakravarthy J, Cooper J. Minimally invasive
locking plate osteosynthesis for fractures of the distal
tibia-Results in 20 patients. Injury 2006;37:877-87.

20. Hong KD, Ha SS, Chung NS, Sim JC, Ahn SC. Lateral plate

fixation of distal tibial metaphyseal fracture using minimally
invasive plate osteosynthesis technique. J Korean Fract Soc
2006;19:24-8.

21. Shon OJ, Park CH. Minimally invasive plate osteosynthesis of

distal tibial fractures: A comparison of medial and lateral plating,
J Orthop Sci 2012;17:562-6.

29





