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Anatomical M easurement of Normal Korean Proximal
Femur Using Plain Radiography
: A Problem when using Proximal Femoral Nail Anti-rotation

Jong-Seok Park, MD, Woo-Jong Kim, MD, Jae-Wan Soh, MD,
Byung-Woong Jang, MD, Tae-Heon Kim, MD, You-Sung Suh, MD*

Department of Orthopaedic Surgery, Soonchunhyang University College of Medicine, Cheonan, Korea
Department of Orthopaedic Surgery, Soonchunhyang University College of Medicine, Seoul, Korea*

Purpose: We propose to improve the use of Proximal Femoral Nail Anti-rotation in Korea by reporting anatomical
measurements of the normal Korean proximal femur.

Materials and Methods: A total of 230 patients were enrolled who had all experienced a femora intertrochanteric
fracture and undergone the Proximal Femoral Nail Anti-rotation surgical procedure between February 2007 and April
2011. We measured the neck-shaft angle and endosteal width at the isthmus of a normal femur, and the distance
between the greater trochanter and the nail tip of the Proximal Femoral Nail Anti-rotation in post-operative plain
radiography. We analyzed the average and standard deviations of the measurements. We also investigated
correlations with the patient gender.

Results: The average neck-shaft angle and endosteal width at the isthmus were 129.7° (111.0~138.3°) and 14.5 mm
(9.7~23.1 mm), respectively. The average protruded nail length was 4.9 mm (1.0~15.0 mm). The femur neck-shaft
angle had a correlation ratio with gender (p=0.000). However, the endosteal width at the isthmus level and the
protruded nail length had no correlation ratio with gender (p=0.108, 0.573, respectively).

Conclusion: Until now, in intertrochanteric fracture operations using Proxima Femora Nail Anti-rotation, the
selection of devices has been extremely limited. Through this study we present the average Korean anatomical neck-
shaft angle, endosteal width of the femur, and protruding length of the nail tip. We expect that these numerical values
can be used in the production of new devices with shorter proximal nails, which would be more appropriates for
Koreans.
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Fig. 1. For the Cleveland Index. The femoral head (axia view)
was devided into nine zone to document the position of
thetip of the blade.
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Fig. 2. Pelvis AP X-ray imaging: The method of measuring
(A) the neck-shaft angle, (B) endosteal width at the
isthmus level, (C) protruded nail tip length.
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Table 1. Mean Values and P-Vaues of Variables Measured between the Male and the Female Subjects (N=230)

N* Neck Shaft Angle (°) SD' Endosteal Width (mm) SD'
M 93 128.1 45 14.4 24
F 137 130.7 35 145 27
P-value P=0.000 P=0.775

* N: number of patient, * SD: standard deviation

Table 2. Mean Vaues and P-Values of Variables Measured between Protruded Nail Length of Protruded Groups (N=66)

N* Protruded Nail Length (mm) SD*
M 17 5.7 3.6
F 49 5.4 35
P-value P=0.753

* N: number of patient, * SD: standard deviation
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Fig. 3. Comparison 2 cases which use same size (10 mm diameter, 130" angle): (A) Contra-lateral neck-shaft angle was 131.1° and
protruded nail tip length was checked 1 mm. (B) Contra-lateral neck-shaft angle was 136.2° and protruded nail tip length was

checked 9.2 mm.

Fig. 4. Comparison 2 cases which has same neck-shaft angle (about 135°): (A) Using of 130° -angulated PFNA and protruded nail
length was checked 0 mm. (B) Using of 125° -angulated PFNA and protruded nail length was checked 5.6 mm.
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Fig. 5. Protruded proximal femur nail tip case in Cleveland
index 8.

Table 3. Mean Vaues of Variables Measured in Each Age Group

of staL 1of wet oF 5.6 mm 7}F EF HUvh(Fig. 4).
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Total Group Protruded Group

Age N*  Neck Shaft Angle(°’) SD'  Endosteal Width (mm) SD' N*  Protruded Nail Length (mm) SD*
30~39 5 128.2 37 135 1.8 1 3.9

40~49 13 130.3 4.1 13.8 24 5 7 3.9
50~59 13 128.4 4.3 13.9 25 3 31 0.9
60~69 33 129.1 3.2 13.9 25 8 5.2 4.1
70~79 93 130 4.7 14.8 2.6 27 5.2 3.3
80~89 65 129.7 39 145 2.7 19 6.2 3.8
90~99 8 130.2 35 16.7 2.7 3 5 33

230 66

* N: number of patient, * SD: standard deviation
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