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Comparison of Femoral Morphology and Bone
Mineral Density between Femora Neck Fractures
and Trochanteric Fracturesin 65+ Females

Sung Soo Kim, MD, Myung Jin Lee, MD, Hyeon Jun Kim, MD, Jung Mo Kang, MD
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Purpose To andyze, by radiograph, the difference in bone minera density (BMD) and the proxima femora
morphology of females who are over 65 years old and have had either an intertrochanteric fracture or a femoral
neck fracture.

Material and Methods: One hundred twenty-five femaes over 65 years of age with femoral neck fractures or
intertrochanteric fractures were examined for bone mineral density using computed tomography from April 2008
to March 2011. The bone minera density was measured by dual-energy x-ray absorptiometry (DEXA). The
morphology of the proximal femur was a so measured by computed tomography in the unaffected hip.

Results: In the femora neck fracture group, the mean BMD value was 0.563 g/cn¥ in the femora neck region
and 0.753 g/cm? in the intertrochanteric region. In the intertrochanteric fracture group, the mean BMD value was
0.457 g/en in the femora neck region and 0.656 g/cn? in the intertrochanteric region. There are satisticaly
significant differences between the femoral neck fracture and intertrochanteric fracture groups (P=0.029, 0.030).
The mean cortica index was 0.59 in the femora neck fracture group and 0.51 in the intertrochanteric fracture
group. There are datitica differences between the femora neck fracture and intertrochanteric fracture groups
(P=0.001).

Conclusion: The BMD of the proximal femoral neck and intertrochanteric regions of the intertrochanteric
fracture group were significantly lower than that of the femora neck fracture group. The cortical index was also
significantly lower in the intertrochanteric fracture group than the femoral neck fracture group. BMD and
computed tomography seem useful to check in women older than 65 who have fractures of the proximal femur.
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23 SRS AT e oA & 9]
9 A5 AR dEe e B 2 FRot A
‘?ﬂ‘)" AAT AdE ARRIE 47] $18) 3k JA D &
E go](Rapidia; 3DMED, Seoul, Korea)E Eaf AA|
ZV‘}@} @3 #2 o|P|AE 3aHd YA YR FHEHA
olm| ] 3]HE B3l E HH L PR Sl A3 AF
A #4E ARE g5t diksl GF 2o A5H AL
oA n#AE A2 Zo|(hip axis length, HAL)‘C Ela—y
ol W& lA thE A5 S Y AglE S5
on ¥ AX F= Zo|(femoral neck axis length
FNAL)= thE 359 FAlolx e +29] & Alo]o] A
2| E Z4snt. HR-7HE ZHneck shaft angle, NSA)v—
E bR SAEH e AR 5ol vy o] F
2 =Astgor HE ZFF 2 Z M (head offset) & I:HE]
T SN HE FA FASHS FHORE VIRA=E
Aol HAAAgE A5 gt dE R F71e 7“73(femoral
shaft diameter)& AXAL3} th& FHo AW ARZA T E
Hgoll ARl Ag 10] 9 U thte T3 Alo]
o AddE FAstRed AU A7 (medullary
diameter)2 ZZAZ UHT} thls T4 Alole] AglE =
At I} (Fig. 1). JAF AlS(cortical index, CDE thE
T @A e E7e] A Aol AW ABS W s
=74 AR o2 e gho 2 A ofsto] S35 3lth(Fig. 2).

Fig. 1. Measurement made on computed tomography of
morphologic features of the hip. Hip axis length defined as
the length of head axis from the lateral aspect of the
greater trochanter to the inner pelvic rim (AE), femoral
neck axis length defined as the length of neck axis between
the head center and the femoral medullary axis (BF), neck-
shaft angle defined as the angle between femur shaft axis
and femur neck axis (AFG), head offset defined as the
length of head center from axis of femoral shaft. (BB’).
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FoI3} AL 42 33) ZAskol Batghe SAstelon
B GRS ols] Aol g 24 F 27 A ve
A B FJ ATH ARIOR 1 TS SHAGL

o AFA 7re] Ao tigh ¥ 4% &z 3t drt(kappa=
0.81).

A 22 SPSS 17.0(SPSS Inc., Chicago, 1L, USA)E
o] &3t At FUE e EA oA AF, A dHF A
(body mass index, BMI), A% 2 A|52] J&F2 t}5 3
A S A, dEE 24 F3dd o2 FEesy
s F-eta EA] 2] 2}o]& Mann-Whitney U test & 753}
Ao, TATA foleES PC0.05E A5t

2 o

Ha AR BE @70 71.34(65-77A), AR
%Z—X.d_-ffol 72, 8*1](65 88A) Row, Ha A%, AT, A
A A, A% 52 747t FH oz ol 2ol g Hol
A gkokth(Table 1), Hat 2%, A, A A=F A4, A
B F ARS Agstae giRE Uz JFE vAA
o¥9kt}(Table 2).

e BE SHTNA Y tE FE 4 dAAE I9s ¥
TAE 0.563 g/cm’9} 0.753 g/em’2 ERE AL, tiE =}

Fig. 2. Cortical index defined as the ratio between the
cortex diameter of the proximal femur and the total
diameter of the proximal femur (Cortical index = (I-H]/1).

Table 1. Patient Distribution of Age, Height, Weight and BMI between Femoral Neck Fracture and Intertrochanteric Fracture

Groups
Femoral Neck Fracture Trochanteric Fracture
Parameter (n=60) (n=65) P-value
Age (years) 71.3+6.5 72.8+6.4 0.064
Height (cm) 158.2+7.4 156.3+8.2 0.537
Weight (kg) 52.7+5.9 56.3+8.3 0.217
BMI* (kg/m?) 21.0+2.3 22.1+2.9 0.122

*BMI = Body Mass Index
Values are mean = SD

Table 2. Predicting Variables and Multiple Regression Analysis Data on BMD* of Femoral Neck Fracture and

Intertrochanteric Fracture Groups

Femoral Neck Fracture (n=60)

Parameter Variables

Trochanteric Fracture (n=65)

F value P-value F value P-value
Height 5.913 0.018 12.551 0.001
Neck Weight No No 12.551 0.001
Trochanter Height No No 12.177 0.001
Intertrochanter Age No No 20.881 0.001
Height 8.468 0.005 20.881 0.001
Ward's Triangle BMI* 4.071 0.048 No No

*BMD=Bone Mineral Density, 'BMI=Body Mass Index
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Table 3. Comparison of Hip BMD* at Different Region between Femoral Neck Fracture and Intertrochanteric Fracture

Groups
, Femoral Neck Fracture Trochanteric Fracture
Parameter (g/cm?) (n=60) (n=65) P-value
Neck 0.563+0.143 0.457+0.100 0.029
Trochanter 0.507+0.095 0.423+0.114 0.071
Intertrochanter 0.753+0.149 0.656+0.107 0.030
Ward's Triangle 0.707+0.157 0.661+0.061 0.085
Total (Hip) 0.683+0.174 0.607+0.135 0.144

*BMD=Bone Mineral Density
Values are mean=®SD

Table 4. Comparison of Hip Morphology between Femoral Neck Fracture and Intertrochanteric Fracture Groups.

Femoral Neck Fracture

Trochanteric Fracture

Parameter (h=60) (n=45) P-value
Neck width (mm) 27.2+6.9 25.1+3.4 0.018
Anteversion (°) 29.3+12.9 28.12+6.4 0.267
Head offset (mm) 34.9+9.4 29.3+6.9 0.044
HAL* (mm) 86.6+20.0 82.6+8.5 0.320
FNAL' (mm) 49.7+11.1 38.2+7.2 0.032
NSA™ (°) 136.7+£7.5 130.2+6.9 0.045
Cortical Index 0.59+0.08 0.51+0.07 0.001

*HAL: Hip Axis Length
"FNAL: Femoral Neck Axis Length
"NSA: Neck Shaft Angle
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