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Purpose: In elderly patients, femoral neck insufficiency fractures that occur without a history of trauma
are difficult to diagnose and treat, so it is emphasized that early suspicion of fractures and additional
diagnostic tests are conducted.

Materials and Methods: Between December 2010 to December 2019, 12 femoral neck insufficiency
fractures (group 1) were evaluated by comparing them with 50 traumatic femoral neck fractures of a
similar age. Along with demographic data, neck cortical thickness, shaft cortical thickness, head diam-
eter, neck width, trochanter width, shaft width, neck-shaft angle, hip axis length, femoral neck index
on the simple radiographic image were compared.

Results: Seven of the 12 cases were non-displaced fractures, and it took an average of 19.2 days to
diagnose the fracture after the symptoms occurred. The height was smaller than the control group at
149.1 cmin group 1 and 157.2 cm in group 2 (p<0.001). The cortical thickness of the medial femoral
neck showed significant differences between the two groups: 3.16 mm in group 1 and 4.11 mm in
group 2 (p=0.004). There was no statistical difference in the other measurements.

Conclusion: Femoral neck insufficiency fracture often has a delayed diagnosis because of the charac-
teristics of the fracture. The cortical thickness of the medial femoral neck in simple radiographic images
can help suspect femoral insufficiency fractures in elderly patients when considered with detailed medi-
cal history taking and a physical examination.
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Fig. 1. Diagram of the proximal femur showing the definition of the
bone geometric and architectural parameters. HD: head diameter,
NW: neck width, TW: trochanter width, NC: neck cortical thickness,
HAL: hip axis length, Angle A: neck-shaft angle, SLC: shaft lateral corti-
cal thickness, SW: shaft width, SMC: shaft medial cortical thickness.
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Fig. 2. An 81-year-old female with right
hip pain for several weeks and pain was
aggravated one week before the hospital
visit. (A) Simple x-ray shows no definite
fracture line on the femoral neck. (B) Ar-
rows in T1 and T2 fat suppression mag-
netic resonance imaging shows a fracture
line in the right femoral neck. (C) X-ray
at 10 months postoperatively shows the
union of a right femoral neck fracture.
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Table 1. Demographic Data

QE 49)(33.3%)7} BT H|AZ A ZYO|E A A S A&}
I'd o] =3t o] QU 23t A = HIAZ A ZYo]
E A E AHERE 2L 504 F 601(12.0%)2 170l A 7
iAo 2 We HlEo| et HIAZ A RYO|E A|IZ|E A
&3t HEo] JlYlont =+ 7 FAA . ®E FofRt Afol= ¢l
A (p>0.05). BIARAZYO|ES ARRRE 7|7H2 1koll A
Hat 47A(1-13)0]0aL, 2ol A B+t 4.49(0.25-149) &
=2 5 o I sARC = Fogt Afol= It (p>0.05). =4
Al B 22} F @5 C-telopeptide of type 1 collagene 1+
27ollA ZH2F Bt 0.462 ng/ml (0.079-1.240 ng/ml), 0.587
ng/ml (0.098-1.440 ng/ml) (%37 H$]: 0.104-1.008 ng/ml)
A, = P BAA} F osteocalcine 1t} 2ol A 2zt
Bt 45.15 ng/ml (21.8-69.14 ng/ml), 25.34 ng/ml (5.97-
53.41 ng/ml) (87 HSI: 13-48 ng/m) ATt F+ SZEAA} B
5 5 3 2 o Aol itk (p>0.05). Q14ehy K
£ Hlwsto] A, vol, A5, BMI 52 F o 1F 544 &
o)/do] glalon, Aol Allwtell A 149.1+£4.7 cm, A2l
A 1572474 cm2 5 I 7F {28k ZfolE BEelrH(p<0.01)
(Table 1). T AR ARRIO|A] Hol= & 3 EA oA &
A2} Y 33] Ao gt intraclass correlation coefficients
(ICC)+= 0.882 excellent agreements Htt A= Ait=
o= A5 HS¥ S 2159 ol FAEAllEelA] B
3.16+0.71 mm, A27tollA4] 411£0.91 mm= F o+ 7+ 5AA
© 2 FoJjt ApolE B o (p=0.004), thE| FH 2| E7} A
IiollAl W+ 0.09+0.03, Al2ellA] 0.12+0.030.2 F
7 olgh Zfolg BAtH(p=0.019). thElE A7} sk =3

Variable Insufficiency fracture group (n=12)  Traumatic fracture group (n=50) p-value

Age (yr) 76.5+45 76.6+3.3 0.950
Sex (male:female) 0:12 6:44 0.338
Mean weight (kg) 50.315.6 53.74£8.0 0.205
Mean height (cm) 1491147 157.2+7.4 <0.001**
Mean BMI (kg/m?) 22724 217429 0.281
Mean BMD (T-score of femur neck) —-3.5+0.8 -31204 0.304
Bisphosphonate

Used patient 4(33.3) 6 (12.0) 0.073

Duration of use (yr) 47456 44455 0.762
Bone turnover marker

CTx (ng/ml) 0.462+0.383 0.587+0.309 0.245

Osteocalcin (ng/ml) 451512554 25.34+12.03 0.120

Values are presented as meanzstandard deviation, number only, or number (%). **p<0.01. BMI: body mass index, BMD: bone mineral density,

CTx: Gtelopeptide of type 1 collagen.



Table 2. Radiologic Parameters

Radiologic Characteristics of Insufficiency Femoral Neck Fracture I

Hee-Uk Ye, et al.

Parameter Insufficiency fracture group Traumatic fracture group p-value
Bone architecture
Neck cortical thickness (mm) 3.16+0.71 4112091 0.004+*
Medial shaft cortical thickness (mm) 6.98%1.52 7.37+1.50 0.359
Lateral shaft cortical thickness (mm) 7.67£0.71 7.73+1.66 0.498
Bone geometry
Head diameter (mm) 50.42+3.05 51.62+3.38 0.165
Neck width (mm) 34.29+3.58 35.16+3.31 0.423
Trochanteric width (mm) 59.46+3.33 60.09+4 .94 0.859
Shaft width (mm) 19.61+2.24 18.72+3.05 0.179
Neck shaft angle (°) 129.37£9.05 130.0445.26 0.887
Hip axis length (mm) 106.59+7.17 104.62+6.97 0.487
Femoral neck index 0.09+0.03 0.12+0.03 0.019%
Values are presented as meanzstandard deviation. *p<0.05, **p<0.01.
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