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Tablel. Classification of the proximal tibia
fractures by AO classification

classification Number cases(%o)
A2 1 (5.6%)
A3 7 (38.9%)
C1 1 (5.6%)
Cc2 8 (44.4%)
C3 1 (5.6%)
Total 18 (100%)

VI ,AO
CclL (1 )Cc2 8 )c3 (1) (teble 1).
13 5
466 (1969 ) , 5
12 , 18
2
25
bolster
, cannulated screw
5mm
MIPO
MIPO
(fig. 1)
1
Bolster

Table2. KneeROM

ROM* (degree) Number of cases(%)
0 140° 13 (72.2%)
0 120° 3 (16.7%)
0 90° 2 (11.1%)

*ROM : range of motion
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Fig. 1. Casel

1A: 58 year-old male patient sustained AO type A3 fracure by traffic
accident.
1B: operation technique - minimally invasive plate osteosynthesis(M1PO).
1Ba: step 1- determination of plate length & plate contouring.
the shape of the plate was drawn onto the skin in order to
determine the nacessary incisions.
1Bb: step 2 - creation of asmall media incision for the approach and
insertion of the plate subcutaneously.
1Bc: step 3 & 4 - fixation of the plate to the proximal tibia (step3).
final reduction of the fragments & correction of tibial alignment
fixation of the plate the the distal tibia (step 4).
1Bd: completion of the construct.
1C: 9 weeks after the operation, callus formation was seen.
1D: 12 months after the operation. clinical result was good.



246. [ 15 2

, T L 45mm
3
2
( 2~3cm)
subcutaneous tunnel pes anserinus
K-
3 :
K- 6.5mm
4
3 4
1
1

Rasmusen B

23 )
6 ,5
(table3),
@14 )
: 13
012
0-90 ,

181 (1>

8 1
17 (904%)

11

106
(Tebles).
51 (30:80 )
0-14°
3,2

(table2).

Table 3. Radiologic aignment

T-F angle* Number of cases
0° 11 (61%)
0~5° vaguls 6 (33.3%)
6~ 10° valgus 1 (5.6%)

* Tibiofemoral angle

Table4. Complications

Complication

Number of cases

Soft tissue infection

Joint infection

Non union

Metal failure

Joint instability

MCL* irritation
dueto plate

acceptable Valgus
(5°)

unacceptable Vagus
(>5°)

* . medial collateral ligament
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Table 8. operation time

Table 5. Union period
Week Number of cases (%) operation time (mim) Number of cases
9-10 10 (55.6%) 30-40 5
11-12 6 (33.3%) 40 - 50 8
13-14 2 (11.1%) 50-70 4
10.6 wk o 1
average WS average: 51 mim

Table 7. Results using the grading system of Rasmussen*

funcntional results Number of cases (%) anatomical results Number of cases (%)
excellent 14 (78 %) excellent 7 (38.9 %)
good 4 (22.2%) good 11 (61.1 %)
fair - fair -
poor - poor -
* :ref) 13
, ’ , 341518)
1 1 AO
1 , 6
.5 1 (Table4).
Resmussen : Rasmussen ,
3 14
(77.8%), 4 (22.2%), 391519,
7 (389%), 11 (611%) 18 ;
(Tabler).
11012)
MIPO ,
s).
, hybride
17) : :

. MIPO 1990
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Fig 2. Casell
2A: 40 year-old male patient
sustained AO type C2
fracture
2B: 12 weeks after the operation,
bony union was achieved.
and clinical result
was excellent.

(Table8),

(

, LISS

106 )



MIPO . 249

18
MIPO

MIPO

1) Baumgaertel F, Buhl M and Rahm BA: Fracture
healing in biologica plate osteosynthesis. Injury 29-3,
S-C3-S-C6, 1998.

2)Collinge C, Sanders R and Di Pasquale T .:
Treatment of complex tibial periarticular fractures
using percutaneous techniques. Clin Orthop, 375: 69-
77, 2000.

3)Gerher A and Ganz R: Combined internal &
external osteosynthesis. A biological approach to the
treatment of complex fractures of the proximal tibia.
Injury, 29-3:S-C22-S-C28, 1998.

4) Henly M B: Intramedullary divices for tibiafracture
stabilization. Clin Orthop, 235: 251-257, 1990.

5) Krettk C: Foreword : Concepts of minimaly invasive
plate osteosynthesis. Injury, 28-1:S-A2, 1997.

6)Krettek C, Gerich T, Miclau T: A minimally
invasive medial approach for proximal tibiafractures.
Injury, 32: SA4-S-A-13, 2001

7)Krettk C, Schandelmaier P, Miclau T, Bertram R,
Holmes H Tscherne H:Minimally invasive
percutaneous plate osteosynthesis(M1PPO) using the
DCSin proximal & distal femora fractures. Injury,
28-1:S-A20-S-A30, 1997.

8)Lang GJ, Cohen BE, Bosse MJ, Kellam JF:
Proximal Third Tibial Shaft Fractures: Should They
Be Nailed? Clin. Orthop., 315:64-74, 1995.

9)Mallik AR, Covall DJ and Whitelaw GP: Interna
versus external fixation of bicondylar tibial plateau
fractures. Orthop Rev, 21: 1433-1436, 1992.

10) Miclau T and Martin RE: The evauation of modern

plate osteosynthesis. Injury, 28-1, SA3-S-A6, 1997.

11) Muller M E, Nazarian S, Koch P, Schatzker J: The
comprehensive classification of fractures of long
bones. Berlin Heidelberg New Y ork: Springer,
1990.

12) Perren S. M: Editorid : Minimaly invasive interna
fixation . History, essence and potential of a new
approach. Injury, 32:S-A1-S-A3, 2001.

13) Rasmussen P: Tibia condylar fractures, impai rment
of kneejoint stability asan | indicator for surgical
treatment. J Bone Joint surg (Am) 55:1331-1350,
1973.

14) Schatzker J: Fractures of thetibial plateau. In:
Schatzker J, Tile M eds.Rationale of operative
fracture care. Berlin: Springer- Verlag, 279-295,
1988.

15) Stokel EA, Sadesivan KK: Tibial plateau fractures
standardized evaluation of operative results.
Orthopedics, 14:263-270, 1991.

16) Tscherne H, Krettek C, Lobenhoffer HP:
Fractures about the knee In : Fu FH, Harner CD,
Vince KG. eds. Bdtimore Knee surgery. Baltimore:
Williams &Wilkins, 1027-1058, 1994.

17)Weiner LS, Kelley M, Yang E et al.: The use of
combination internal fixation and hybrid external
fixation in severe proximal tibia fractures. J Otrhop
truma, 9-3: 244-250, 1995.

18) Young M, Barrack R.: Complication of internal
fixation of tibid plateau fractures. Orthop. Rev. 149-
154, 1994.



250.

—  Abstract

Treatment of Comminuted Fracturesof Proximal Tibiausing
MIPO technique

Beom Koo Lee, M.D., Hyunchul Jo, M.D., Gi Serk Eom, M.D.,
Jin Won Kim, M.D.

Department of orthopaedic surgery, Gil Medical Center Gacheon Medical collage,
Incheon, Korea.

Purpose: To evaluate the advantages of fixation of metaphysis by minimally
invasive plate osteosynthesis(MIPO) technique for comminuted fractures of the
proximal tibia.

Materials & Methods: from January 1997 to February 2000, 18 cases of
comminuted fracture of the proximal tibia were treated using M1PO technique.
Operation time, union time, radiologic alignment, range of mation of the knee joint,
functional and anatomical results according to Rassmusen’ s grading criteria,
complications were evaluated. Minimal follow-up time was 12 months.

Results: Operation time was average 51 minutes (30-80 minutes). Time to bone
healing was average 10.6 weeks (9-14 weeks) There was 1 case of valgus angular
deformity greater than 5 degrees. 6 cases in acceptable bony alignment less than valgus
5 degrees and 11 cases were classified into normal bony alignment. Range of motion of
the knee joint was 0-140 degrees in 13 cases, 0-120 degrees in 3 cases, 0-90 degreesin
1 case, 10-90 degree in 1 case. Rasmussen’ s grading criteria for functional outcome
revealed there were 14 cases(77.8%) excellent results, 4 cases(22.2%) good result. and
grading criteria for anatomical outcome revealed there were 7 cases(38.9%) excellent
results, 11 cases(61.1%) good resullt.

Conclusion: MIPO technique for comminuted fracture of the proximal tibia seemsto
be a good techinque to obtain more rapid bony union with less complication.

Key words: proximal tibia, comminuted fracture, MIPO.
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