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The Comparison of Minimally Invasive Percutaneous Plate Osteosynthesis versus
Open Plate Fixation in the Treatment of in the Distal Femur Fracture

Seong-Jun Ahn, M.D., Suk-Woong Kang, M.D.”, Bu-Hwan Kim, M.D.,
Moo-Ho Song, M.D., Seong-Ho Yoo, M.D., Kwan-Tack Oh, M.D.

Department of Orthopaedic Surgery, Daedony Hospital, Busan, Kovea

Purpose: To evaluate the efficacy of surgical treatment through retrospective comparison of minimally invasive percutaneous
plate osteosynthesis (MIPPO) vs open plate fixation in the treatment of the distal femur fractures.

Materials and Methods: Thirty-one patients with distal femur fractures from January 2002 to December 2010 were divided
into two groups depending on the surgical method. Minimum follow up was 12 months. Group A consisted of 17 patients
treated with MIPPO, and group B was comprised of 14 patients treated with open plate fixation. Clinical outcomes including
operation time, transfusion rate, rehabilitation, range of motion, and interval change of postoperative C-reactive protein
(CRP) were evaluated to assess postoperative inflammatory reaction, postoperative complications and clinical results with
the use of Sanders criteria.

Results: The operative time was 86/135 min and transfusion volume was 0.8/1.9 unit respectively. The postoperative 3-day
and 7-day CRP were 7.4/1.5 mg% in group A and 10.3/2.4 mg% in group B, showing more minimal tissue injury and early
recovery in group A. There were no significant differences in clinical results by Sanders criteria in both groups.
Conclusion: Both MIPPO and open plate fixation for the treatment of distal femur fractures showed comparably good results.
However, the MIPPO technique is superior to group B in view of minimal tissue injury and operation time and was proven
to lessen the transfusion rate.
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Fig. 1. (A) A 66-year-old woman, AO/OTA classification 33-Cl.

(B) Radigraphs show a postoperative state which was treated by the minimally invasive percutaneous plate osteosynthesis
technique.

(C) The last follow up radiograph shows complete bone union.
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Fig. 2. (A) A 72-year-old woman, AO/OTA classification 33-A3.
(B) Radigraphs show a postoperative state which was treated by open reduced and internal fixation.
(C) The last follow up radiograph shows complete bone union.

Table 1. Demographic Data, AO/OTA Classification Table 2. Comparison of the Operative Time and Transfusion
. Group A Group B . Group A Group B
Variable (MIPPO) (open) p-value Variable (MIPPO) (open) p-value
Number of patient 17 14 Operative time (min) 86 (65-120) 135 (115-165) 0.021*
Age (yr) 63 (27-81) 61 (34-72)  0.899* Transfusion rate 35 (6/17) 92 (13/14) 0.036"
Gender 0.970" Transfusion volume 0.8 1.9 0.026*
Femal 13 9
h:;;l:e 4 5 Values are presented as mean (range) or % (number) or average
Trauma 09121 unit. MIPPO: Minimally invasive percutaneous plate osteosyn-
High encray 6 5 ’ thesis. *Mann-Whitney U test, TFisher's exact test.
Low energy 11 9
Pre-CRP 2.32 2.10 0.395*
D = = 2=
From trauma to operative 5.3 (2-9) 5.6 (4-9) 0.563* 28 49E ;ﬂlg’]"]'—l—'— A9A Hix AGFH 578 A
AO/OTA classification Palodtt, SAZ HAES SPSS 12.0 (PSS Inc., Chicago,
- o i IL, USA)S o}&3F MannWhitney U test, Fisher's exac
33C 2 2 testE *}%’3}39«5}.

Values are presented as number or mean (range). MIPPO: Mini-
mally invasive percutaneous plate osteosynthesis, Pre-CRP: Pre-
operative C-reactive protein. *Mann-Whitney U test, TFisher's exact
test. AT Bie] Z4zbe] A7k Hd 86R(HS 65-
120)/135%-(H 9] 115-165) 22 Biol F&AIRbo] U &

sEon FAHCRE ooyt QIATHp=0.021; Table 2).

A(type A)°] 119(A1 64, A2 5l), type B2 1q], IEH  FEL AT 64(35%), BaollAl 1391(92%)F BtollA]

2

S 3k ZA(ype O)o] 26(C1 19, €3 1)) ST, thiiez2 s FAESE SJorh ATHp=0.036;
FEAVE ATINE 4 T HTE 5.34029Y), B Table 2).
N 5.6UMU-9YE 4 T o] dstE T AlYsA T T 3Y, 794 22 Alsk kg Tl Aol

3 T zbolrt gllth e 20000 1€ o] Al 7.4 mgh (H9]: 2.0-10.2)/1.5 mg% (H$]: 0.3-3.9), B
o] Yst sai= A oo BIH F&u uRES A]fsg ToME 103 mgw (F9: 7.7-18.3)/2.4 mg% (M) 0.1-
YL o] T IR Harl A3k B 20l E 44993 F 7 BFA & F 2574 AdsE AT
o]2& Al on AFME ZolAle AldEEA A9k oA 2FEAFo] Ha 3|Fo] wlth(p<0.001; Fig. 3).
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Fig. 3. The postoperative CRP changes in group A and B,
showing more minimal tissue injury and early recovery.

CRP: C-reactive protein, MIPPO: Minimally invasive percu-
taneous plate osteosynthesis.
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Table 3. Radiologic Result and Rehabilitation

. Group A
Variable (MIPPO) Group B (open) p-value
Bone union (wk) 17 (11-22) 18 (18-24) 0.780%*
Alignment (°) Valgus 5.1 Valgus 4.2 0.850*
Knee ROM (°) 116 (80-135) 105 (65-125)  0.690*

Values are presented as mean (range). MIPPO: Minimally inva-
sive percutaneous plate osteosynthesis, ROM: Range of motion.
*Mann-Whitney U test.
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