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Double Plating of Proximal Tibial Fractures Using Minimally Invasive
Percutaneous Osteosynthesis Technique

Chang-Wug Oh, M.D., Jong-Keon Oh*, M.D., In-Ho Jeon, M.D., Hee-Soo Kyung, M.D.,
[l-Hyung Park, M.D., Byung-Chul Park, M.D., Woo-Kie Min, M.D., li-Ho Lee, M.D.

Department of Orthopedic Surgery, College of Medicine, Kyungpook National University, Daegu, Korea
Department of Orthopedic Surgery, Ehwa University Hospital (Dong-Dae Moon), Seoul, Korea*

Objectives: To evaluate the results and its efficacy of double plating for proximal tibial fractures using minimally invasive percutaneous
osteosynthesis (MIPO) technique.

Material & Methods: Twenty-three fractures, followed-up more than 1 year, were included in this retrospective study. There were 18 men and 5
women, and the mean age was 53.5 years-old. According to the AO-OTA classification, five were 41A, 13 were 41C, and 5 were 42. There were
four open fractures (grade I- three, grade Ill A-one case). The plates were fixed on the medial and lateral sides of tibia with MIPO technique.
Functional and radiographic results were evaluated by the modified Rasmussen system.

Results: All fractures healed without bone graft, and the mean period for fracture healing was 19.3 weeks (range, 10~32 weeks). All other
patients had excellent or good clinical or radiological results, except for two patients of a fair clinical result after a combined injury. Complications
included one case of shortening (1 cm) and two cases of mal-alignments (varus less than 10 degrees). There was one case of superficial
infection, but no patient showed deep infection.

Conclusion: Double plating using MIPO technique can provide favorable results in the treatment of proximal tibial fractures.

Key Words: Double plating, MIPO technique, Proximal tibia fracture
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Fig. 1-2. (A) A 56-year-old man with severe comminuted proximal tibial fracture.

(B & C) Was treated with double plating using MIPO technique.

(D) After operation, good alignment was achieved.

(E) The fracture was healed 16 weeks after surgery.

(F) The knee function was excellent.

(C) Satisfactory alignment was achieved without the touch of fracture site. Fixation and alignment were satisfactory on the postoperative

(B) After screw fixation of articular involvement under fluoroscopy, percutaneous plating with two LCPs was made.
radiograph.

Fig. 3-4. (A) A 75-year-old man had an intra-articular fracture of proximal tibia.

(D) The fracture was healed 18 weeks after surgery.
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Table 1. Proximal tibial fractures treated with double plating using minimally invasive percutaneous osteosynthesis technique

No. B muy oTn Ghes tmek) sorel. st ROM  Complications
1 60  FH 41A LC-DCP 20 Excel Excel 130
2 4 CTA 41A Lc-DCP 18 Excel Excel 120
3 3%  FH 41A Lc-DCP 16 Excel Excel 130
4 38 P-TA 41A LC-DCP 20 good Fair 130 1 cm shortening
5 5 CTA 41A Lc-DCP 14 Excel Excel 130
6 43 C-TA 41C LC-DCP 16 Excel Excel 130 Screw breakage
7 74 PIA 41C LC-DCP 16 Good Good 120
8 43 M-TA 41C LC-DCP 20 Excel Excel 120 Screw breakage
9 54 CTA 41C Lc-DCP 10 Excel Excel 110

10 45 CTA 41C Lc-DCP 12 Good Good 130

11 49 MTA 41C LCP 16 Excel Excel 120

12 6 CTA 41C LCP 30 Excel Good 80

13 6  FH 41C LCP 20 Good Fair 110

14 40  FH 41C LCP 20 Good Excel 110

15 78 FH 41C Lc-DCP 18 Good Excel 130

16 64 MTA 41C Lcp 28 Excel Excel 120 g er;i’gir;‘fiﬁ;e ion

17 56 CTA 41C Lc-DCP 18 Excel Excel 130

18 75 PTA 41C LCP 24 Good Excel 130

19 5  FH 42C Lc-DCP 20 Excel Excel 130

20 48 CTA 42C LC-DCP 16 Excel Excel 130 o e\ﬁrlgzg’;nin .

21 50  FH 42 LC-DCP 18 Excel Excel 130

22 5 PTA 42C LCP 2 Excel Excel 130

23 46 PTA 42C LCP 2 Good Excel 130

MEAN 5}/3;55 ﬁg 13 V\}Séis 1233°

“In injury mechanism, there were FH (fall from a height), M-TA (motor cycle accident), C-TA (in car accident), and P-TA (pedestrian
traffic accident).
"Radiologic and clinical knee score is the evaluation according to the Rasmussen scoring system
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Fig. 5-6. (A) A proximal tibial fracture with comminution of a 48-year-old man.

(B) Using MIPO technique under the fluoroscopy, double plating was done with LC-DCPs.
(C) After operation, good alignment was achieved on the radiograph and clinically.

(D) A proximal screw was loosened on the medial plate at 8 weeks after operation.

(E) The fracture was healed 20 weeks after surgery.
(F) Excellent knee motion was gained.



254

7
-
% ﬂWATﬂ&]LMﬂWJ]
= L zﬁmoﬂoiﬂmmﬂmﬂlu
L O Ew A~ oo E e
o mﬁa@e_fM%amxw>75ﬂ¢11
50 XO“ﬂﬂledMLq‘ﬂm ﬁﬁLt%oTMﬂV&wﬁoor_
) %ﬂoyltggfrmmﬁawf%ﬂu NG
. D % = B _ 1y Ar ) W R
o A ﬂ%]mﬂ%g(m.mm%ﬂ?ulE@.ﬂmﬂﬂ1 ™
o @QW%o%ﬁi&ﬂAlmw%ooauuum%vnow Mﬂmni 5 £ 3
o %ﬁ&.}mﬂaf & - o o % 5 R W 3% R ' s:g8 3¢E
ofwnﬂ%:.,w_%wn%}lb_mmgAuw 1A§_>,lx %aaﬁ g 8 g€ B¢
= ﬁé%Lﬂzw{N;A@%sﬂoJ.@moé G AR tfas 2% = 8
@_m»ga% @;uﬁz @%84_zf»ﬂauaﬁu]1wr@§ 40_15er £ % o 8 g =
%&ﬂ%%% Boaow s o m,xlﬁo@ur o © g8 £8 g 2
{ o = ) - tnﬂcwﬂmoi ~ N o oE M i ™ (N . = - 5 © = 3
b A ui_.mﬂ]jmﬂ]mu__oe MELJL. oo }E_EL. = 2 g < s 2
—_ ) hﬂ Ex_; mﬂL T - - 3 c O =
ﬂ@@ﬂu%urogﬂ%ﬂd%ﬂoﬁ%%@éi% mﬁ%mar s £ 32 - =g
imwmmﬁowmm%swi%naq%%q@ﬁ i rE ot BEENE -
- ﬂ}%%@mz@:gg%ﬁﬁﬁw T e P g-3 EE 25
W%%uh&rm.moi%zm,mﬂgulsceumwmwﬂumonﬂﬂ ﬂovﬁr E £ g s < w..m
Mo?_%gmo_%lﬂ @ﬂs;]uHBwr_@r%zzég Lﬂaﬂi il s ad 8 2 Z23g
%ﬁ%%%%ﬂﬁmﬁﬂém zﬂLHMQH@%@ [l %Lﬂig -3 " dm.m%m
ﬁ@%g%%ﬂ@@@%mﬁ%ﬂk%ﬂﬂ%¢gﬂq R EE TEER L
B I 7o) = _zoo]nrbf_]o o B . 2 o 2 Hr1dm7
Q%%MMﬂ%mwgwm%qgmaﬁgﬁ%géw wzpe © i Gegipt
i ?LAT%MWor%awﬂwmjimgu%mi%%9 molmowT s 6 5 x5 55 38
z%mnmege_L%nvbs_VoAmMo1ﬂoﬂqu.%¢ 4@%.@ c 88 m.mgm.mw
N o .wioOmMEamﬁﬂozexoﬂﬂia x M JJo g =5 & mm,_.u_m.mnm
oo R Vﬂ.ﬂﬂmﬁu]ﬂunw_&.‘_ﬁolzebfi &m_xwmﬂ/r wa;mv R%W_me
5% N — oﬂ1lj|mﬂ_ﬂ%lﬂ w oo 0o ,ﬂ.m.P,nl, S g
QM]M@_ WMMOLO_LMM] o_ULAm.Lﬂﬂaﬂ iﬁaﬂroma MwwmmA.m.C,..mm
NN 2 BT T o T SIS Amnzemheun
NroO.E mﬂmwoﬂoﬂcmn ﬂuWWoT . N HmMQ,WWWmJWC
M._\Mwo mm__\lonﬂo‘wu7ﬂ ﬂl._v‘_l;oﬁﬁo ﬂmE\Ll‘lr Edﬂdﬂ MwmwmwmmM%
EWLE\L./loo;HHT]WW arcl;owuﬂﬂ ﬂﬂ%mmLHTuAIOtJ — _Mﬁu@mm
ﬁ,gmmm_@@mmv i @ﬂ;;mﬂﬁ_wﬂ#% - 5
J%ATUM}QQQV - % b T PT o T B
B CHRT © 5 F o O » T ﬂ@&r%%%%
oﬂE\onMJmmaTkﬂaﬂoﬂ ﬂmbsmm ﬁowﬁﬂﬁ%ﬂaw 55.5%5-5@% oK R
— B R T = ~a o r P Mo , 5 B X .
STEEE R R FEER m%ﬂy%%a@{ %%%%@m%@ HEERRG
Mou%%wouﬁ“wwo# 2330 @m;ﬂmgazovg @g%%www% _Z%AMWOTLﬂ@
J e - _|LA o X S ._Ll ‘0 ! o o) I [
I mmwg%ﬂ?%w %A%_@ " %1%%%%@%% hlaﬁlovﬂquﬁ TLEET
o oF 2 © = H R Kl Qv %o wH© N o o Az X = el oF
< o =y =2 4 & o <0 0| ot T N o B o e o Jo
= @ M 5 Eooo = %.ﬂéqiﬂﬂ Anogo%xxmﬂ_zu S %%PE
o T 1 ¥ 8 — BT ¢l <A i mo Ul K = B ny W - o - T N LGN =0 n
%%mﬂqﬁo e 4%% & A I oor oA o " -in 133Mmé%
4ofﬁmummi%hw.$ﬂr.aﬂﬂlﬁ E @%a-%%ﬁ_auga_mwgommﬂgaﬂu%%ﬂdr. uvm,%@g%
~ _ 0 — " — = X
RS Wﬁ,lgmMmonV o o 2 ﬂaﬁd%ﬂm?mn g_yov;@ifﬂ% s TR
fﬁo?ﬂ%ﬂ%ﬂﬂnw,&i% — ﬂ%WHﬂn%i@a@#%E_Lﬂo%%g ﬂﬂ&me%zﬁur;
= ~ o & < X o W™ ,mubf,y_mo]gawﬁo o@ﬁ.mulﬂo K F }/ ny N
,émﬂj.ﬁvo ,ﬂvdm»}%d B QL]x T _EL o = ~ a‘ﬂ?ema w 4
4xmuoi]b%% <~ GO ONENRCE o &@édmi ) o T o I
H T No % ™ m 4 of- X B o° X o J) o Lo o 0| LllLr ! oF ol n| - s
m%aﬂﬁwéﬂmaaguﬂ% R v rEEeE ﬂ%aﬁﬁegwmm%
gmo@%b%%%,ﬂmmm%@an zaprog%mdrwmuwa%%1ﬂumﬁew§waﬁ%91ﬂ
= T T A .,uoo,a_axqﬁ% ﬁoﬂ%ix%uuon%ov%x1% lmuolciogﬂd
_EHEOLS,Q,WZ m X [ 1_|1_qu ATHL.tOrL r - =0
| .ziﬂo,& mﬂafkﬂéeﬂ1xuilexﬂ€M1mw%%mmﬂe;uomuwn%
oA Eﬂ&:g%Juﬂgﬂﬂ i 8 mal%woﬂo%ﬂ#% e
ia@_zmmﬂgﬁ&ﬁﬂ@w TE e A e
lﬁzym§a$%ao%x%ﬂ s LT ®
ﬂemﬂﬂ%@?%ﬂﬁ%%ﬁHﬂmﬁmﬁﬁ
0 = = —_—
w O R Mu_.m = TR jn o T o r = =
7?ﬂfve%@%1@
Mﬂlorﬁw



b
I
o
i
i
0z
i
=
=]
i
ry
40
o
Il
[l
I
=
o
o
=)
Ot
oy
I
H
k)

4) DeCoster TA, Nepola JV and El-Khoury GY: Cast brace
treatment of proximal tibia fractures. Clin Orthop, 231: 196
-204, 1988.

5) Farouk O, Krettek C, Miclau T, Schandelmaier P, Guy P
and Tscherne H: Minimally invasive plate osteosynthesis:
does percutaneous plating disrupt femoral blood supply less
than the traditional technique? J Orthop Trauma, 13: 401-406,
1999.

6) Freedman EL and Johnson EE: Radiographic analysis of
tibial fracture malalignment following intramedullary nailing.
Clin Orthop, 315: 25-33, 1995.

7) Gustilo RB and Anderson JT: Prevention of infection in the
treatment of one thousand and twenty-five open fractures of
long bones: retrospective and prospective analyses. J Bone
Joint Surg, 58-A: 453-458, 1976.

8) Horwitz DS, Bachus KN, Craig MA and Peters CL.: A bio-
mechanical analysis of internal fixation of complex tibial pla-
teau fractures. J Orthop Trauma, 13: 545-549, 1999.

9) Jeon IH, Oh CW, Kim SJ, Park BC, Kyung HS and Ihn
JC: Minimally invasive percutaneous plating of distal femoral
fractures using the dynamic condylar screw. J Trauma, 57:
1048-1052, 2004.

10) Krettek C, Schandelmaier P, Miclau T and Tscherne H:
Minimally invasive percutaneous plate osteosynthesis (MIPPO)
using the DCS in proximal and distal femoral fractures. Injury,
28 Suppl 1: A20-30, 1997.

11) Lachiewicz PF and Funcik T: Factors influencing the results
of open reduction and internal fixation of tibial plateau frac-
tures. Clin Orthop, 259: 210-215, 1990.

12) Littenberg B, Weinstein LP, McCarren M, et al: Closed
fractures of the tibial shaft: A meta-analysis of three methods
of treatment. J Bone Joint Surg, 80-A: 174-183, 1998.

13) Marsh JL, Smith ST and Do TT: External fixation and limi-
ted internal fixation for complex fractures of the tibial plateau.
J Bone Joint Surg, 77-A: 661-673, 1995.

14) Moore TM, Patzakis MJ and Harvey JP: Tibial plateau
fractures: definition, demographics, treatment rationale, and
long term results of closed traction management or operative
reduction. J Orthop Trauma, 1: 97-119, 1987.

15) Mueller KL, Karunakar MA, Frankenburg EP and Scott
DS: Bicondylar tibial plateau fractures: a biomechanical study.
Clin Orthop, 412: 189-195, 2003.

255

16) Oh CW, Ihn JC and Lee SM: Tratment of distal tibia meta-
physeal fractures by percutaneous plate osteosynthesis. J
Korean Fracture Soc, 15: 185-191, 2002.

17) Oh CW, Kyung HS, Park IH, Kim PT and Ihn JC: Distal
tibia metaphyseal fractures treated by percutaneous plate
osteosynthesis. Clin Orthop, 408: 286-291, 2003.

18) Oh CW, Oh JK, Jeon IH, Kyung HS, et al: Minimally In-
vasive Percutaneous Plate Stabilization of Proximal Tibial
Fractures. J Korean Fracture Soc, 17: 224-229, 2004.

19) Orthopaedic Trauma Association Committee for Coding
and Classification: Fracture and Dislocation Compendium:
Orthopaedic Trauma Association Committee for Coding and
Classification. J Orthop Trauma, 10: Suppl 1: v-ix, 1-154,
1996.

20) Perren SM: Evolution of the internal fixation of long bone
fractures: The scientific basis of biological internal fixation:
choosing a new balance between stability and biology. J Bone
Joint Surg, 84-B: 1093-1110, 2002.

21) Peindl RD, Zura RD, Vincent A, Coley ER, Bosse MJ and
Sims SH: Unstable proximal extraarticular tibia fractures: a
biomechanical evaluation of four methods of fixation. J Orthop
Trauma, 18: 540-545, 2004.

22) Rasmussen PS: Tibial condylar fractures. Impairment of knee
joint stability as an indication for surgical treatment. J Bone
Joint Surg, 55-A: 1331-1350, 1973.

23) Ricci WM, Rudzki JR and Borrelli J Jr.: Treatment of com-
plex proximal tibia fractures with the less invasive skeletal
stabilization system. J Orthop Trauma, 18: 521-527, 2004.

24) Stannard JP, Wilson TC, Volgas DA and Alonso JE: The
less invasive stabilization system in the treatment of complex
fractures of the tibial plateau: short-term results. J Orthop
Trauma, 18: 552-528, 2004.

25) Stamer DT, Schenk R, Staggers B, Aurori K, Aurori B,
and Behrens FF: Condylar tibial plateau fractures treated
with a hybrid ring external fixator: a preliminary study. J
Orthop Trauma, 8: 455-461, 1994,

26) Schatzker J and McBroom R: The tibial plateau fracture.
Clin Orthop, 138: 94-104, 1979.

27) Young MJ and Barrack RL: Complications of internal fixa-
tion of tibial plateau fractures. Orthopaedic Review, 23: 149
-154, 1994,



