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The Mid-Term Result after Osteosynthesis of Intra-Articular Fractures of Distal Femur

Sam Guk Park, M.D., Jeong Jac Moon, M.D., Oog Jin Shon, M.D., Ph.D.”

Department of Orthopedic Surgery, Yeungnam University College of Medicine, Daegu, Korea

Purpose: This study was to evaluate the radiological and clinical mid-term results and the presence of post-traumatic osteo-
arthritis after osteosynthesis in patients under the age of 50 years undergoing osteosynthesis for distal femur intra-articular

fractures (AO/OTA 33-B & C) from high-energy trauma.

Materials and Methods: Between January 2008 and January 2013, a total of twenty-one patients with more than three
years of follow-up were enrolled. Recovery of the alignment of the lower extremity, union period, and the presence of
post-traumatic osteoarthritis were confirmed by follow-up radiographs. Clinically, the range of motion, pain on fracture lesion,

and Knee Society score (KSS) were evaluated.

Results: The average duration of union was 18.2 weeks (10-28 weeks), and the alignment of the lower extremity was within
normal range in all patients. Seven patients showed post-traumatic osteoarthritis at the final follow-up after more than
three years. The presence of post-traumatic osteoarthritis was associated with the classification of fractures, coronal plane
fracture, and age. The average range of motion, knee score among KSS, and function score at the last follow-up were
128.7°, 86.1, and 85.1, all showing a greater improvement when compared with the one-year follow-up scores.
Conclusion: The mid-term result was radiologically and clinically satisfactory. Furthermore, only 33.3% of patients showed
a slight progress of post-traumatic osteoarthritis, which critically effects the prognosis.
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Fig. 1. A 46-year-old female with metaphyseal simple and complete articular fracture with coronal plane fracture, who was in-
jured by a fall (AO/OTA 33-C3). (A) Anteroposterior and lateral radiograph of the right distal femur fracture. (B) Computed
tomography. (C) Radiographs, obtained immediately operatively, show an internal fixation. (D) Radiographs obtained at 10 months
after surgery show complete bony union at the fracture site. (E) Radiographs obtained at 14 months after surgery show a
device removal status. (F) Radiographs obtained at 4 years after surgery show normal alignment and no post-traumatic osteo-

arthritis progression.
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(16-28F)2 ZFF Al7lelA freofak 2folg B9l oM (Mann-
Whitney test, p=O 003), AA| F2 18.27(10-28F)2 &
F% glo] BE ool FAEE AUK(Table 1),

2. d&(axial alignment)

3kAle] R Fo| o]FE 7 33-Bwe] Hit 5.4
33-Cito] Hit 5.1°2 FoJdt atolg HolA] ehgkom(Mann-
Whitney test, p=0.542), WA H2 5.2°2 BF A H
ol At WS vhEjeb vwgs uf, 2° o) zke]
= A7t 29 Qo ol BT A Wl Uk
mLDFAL 33-Bio| Hit 89.3°, sa-ci%l Bt 89.4°2
o3l xpo|E HolA| ¢ko M(Mann-Whitney test, p=0.320),
FA Bt 89.3°% BT A el AATHTable 1).

ot & FTAPe] AL 219 F 790(33.3%) A 1
A3k, 33-BwollA] 1o, 33-CatollA] 6oLt 7o B
20| 1|3} Kellgren-Lawrence YA 19H] Axo
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29 7, B9 ol Tuble 29} ol hd F B
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Table 1. Radiographic and Clinical Results between the AO/
OTA 33-B and C Groups

Group

Variable p-value

AO/OTA  AO/OTA
33-B 33-C

Radiographic results
Bone union time (wk)
Axial alignment

12.4 (10-16) 202 (16-28) 0.003

AA of the femur & tibia (°) 54 5.1 0.542
mLDFA (°) 89.3 89.4 0.326
Clinical results
Range of motion (°) 136.0 125.5 0.018
Knee Society score
Knee score 93.0 84.0 0.017
Function score 91.0 83.3 0.028

AA: Anatomic axis, mLDFA: Mechanical lateral distal femoral
angle.
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6. Knee Society score

Knee score®] %72 33-Bao] 93,07, 33-Cito| 84.0%
o2 ¢ Y& FIE HYOom(Mann-Whitney test, p=
0.017), Al7lol we} AsEy FA] 1del] A Hitol
78.8%0lx] 3 o)de] HF FA| o] 80.1HLE 73

A A" Ae gRIEHIth Function score®] Hie
33-Bo| 91,04, 33-Co] 833402 o] U ZiE 1B

%0 M (Mann-Whitney test, p=0,028), A|7]ol| wig} AmjH
H FA] 1ol HA ol 80.6@01]/‘1 3d ol HE

Table 2. Selected Variables in Accordance with the Result
of the Stepwise Method of Multiple Logistic Regression
(Dependent Variable=Post-Traumatic Osteoarthritis Change)

Variable Coefficients (8) p-value Odds ratio
Classification 0.526 0.001 15.750
Coronal plane fracture 0.449 0.004 13.772
Age —0.356 0.023 4.294
Alignment 0.228 0.188 0.992
Range of motion 0.301 0.282 1.857
Knee Society score

Knee score 0.186 0.262 1.671
Function score 0.242 0.143 1.825
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Table 3. Comparison of Pain at the Fracture Site Pain bet-
ween Short Term and Mid-Term

Sam Guk Park, et al.

Table 4. Comparison of the Knee Society Score between Short-
Term Result and Mid-Termz

Fracture site pain F/U 1 year F/U >3 years
None 8 (38.1) 8 (38.1)
Mild (occasional) 3 (143) 8 (38.1)
Mild (stairs only) 5 (23.8) 2 (9.5)
Mild (walking and stairs) 2 (9.5) 1 (4.8)
Moderate (occasional) 2 (9.5 2 (9.5
Moderate (continual) 1 (4.8) 0
Severe 0 0

Values are presented as number (%). F/U: Follow-up.
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Knee score Function score
Variable FU1 FU>3 FUIl FU >3
year years year years
Excellent (80-100) 12 (57.1) 15 (71.4) 13 (61.9) 15 (71.4)
Good (70-79) 3(143) 3 (143) 3 (143) 2 (9.5
Fair (60-69) 4 (19.1) 3 (143) 3 (143) 3 (143)
Poor (<60) 2 (9.5) 0 2 (9.5) 1 (4.8)
Satisfaction 15 (71.4) 18 (85.7) 16 (76.2) 17 (80.9)

Values are presented as number (%). F/U: Follow-up.
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