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Treatment of Intertrochanteric Fracture Using
Proximal Femoral Nail for Patients over 90 Years Old

Woo Dong Nam, MD, Ill Ho Park, MD, Kye Young Han, MD

Department of Orthopedic Surgery, Kangwon National University, College of Medicine, Chuncheon, Korea
Clinical Research Institute, Kangwon National University Hospital, Chuncheon, Korea

Purpose: This study examined the clinical and radiologic results of a proximal femoral nail (PFN) used to treat an
intertrochanteric fracture of the femur in elderly people more than 90 years of age.

Materials and Methods: Between January 2005 and December 2008, 20 patients over 90 years old with an
intertrochanteric fracture were treated with a PFN. Among them, 16 patients (mean age, 93.9 years; 13 females and 3

males) were followed up for a minimum of 6 months. Clinically, the modified Koval index was evaluated.

Radiological bony union and complications were evaluated from the plain X-ray film.

Results: The average modified Koval index decreased from 3.1 before surgery to 1.8 after surgery. Only 5 cases
could return to their pre-injury status. Radiologic bony union was achieved after an average of 8.2 weeks and there
were no complications, such as non-union and femoral head perforations.

Conclusion: Thirty one percent of patients older than 90 years and treated for an intertrochanteric fracture with a PFN

had recovered to their pre-injury ambulatory status. However, al cases showed bony union and no complications.

Overall, PFN might be a good treatment option for intertrochanteric fracturesin elderly people older than 90 years.
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Table 1. Pre-Operative Baseline Data (n=16)
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Mean Agein Years
Gender, Female (%)
Mean Koval Index
Total No. of Underlying Disease (Mean)
Hypertension
Pulmonary Disease
Dementia
Cerebrovascular Accident
Congestive Heart Failure
Time to Operation (Days)

93.9 (Range 90~98)
13(82)
3.1 (Range, 1~5)
30(1.8)
8
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Table 2. Modified Koval Index

Walking Ability Score
Independent Community Ambulators 5
Community Ambulatory with Cane Community Ambulatory with Walker/Crutches 4
Independent Household Ambulators 3
Household Ambulatory with Cane 2
Household Ambulatory with Walker/Crutches

Activity Confined to Room (Creeping or Rolling) 1
Non-Ambulator 0
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Table 3. Post-Operative Clinical Results (n=16)
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Mean Koval Index
No. of Return to Pre-Injury Status (%)
Mean Koval Index (n=5) : Post-Operative
Mean Koval Index (n=5) : Final Follow-Up
Number of Death (%)
<lYear
>1 Year
Cause of Death
<lYear
>1 Year

1.8 (0~4)
5( 31%)

3(2-4)

1.8(0~3)
10 (62.5%)
4( 25%)
6 (37.5%)

Pneumonia (3), Senile Infirmity (1)
Senile Infirmity (6)

Table 4. Post-Operative Radiologic Results (n=16)

Tip-Apex Distance (mm)

Displacement of Shaft (mm)

Varus Change of Neck-Shaft Angle (degree)
Amount of Sliding (mm)

Time for Union (week)

155+0.8
25+0.7
42+17
4.3+0.6
82*14
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Fig. 1. (A) Ninety years old female with intertrochanteric fracture. preoperative AP. (B) Trandateral. (C) Postoperative 12 weeks
AP. (D) Trandatera radiographs show callus formation. (E) Postoperative 3.5 years AP. (F) Trandateral radiographs show

complete bony union in good alignment.
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