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Cervical hip fractures do not occur in arthrotic 
joints 
A clinicoradiographic study of 256 patients 

Emmanouel K Dretakis', Konstantinos A Steriopoulos', George M Kontakis' , 
George Giaourakis*, George Economakis' and Konstantinos E Dretakis' 

We studied endogenic factors for the occurrence of 
cervical hip fractures in 256 patients. 230 underwent 
hemiarthroplasty, and 26 were treated with internal 
fixation or without surgery. The condition of the frac- 
tured hip and of the ipsilateral knee, as well as the 
mobility of the patient before the fracture, were stud- 
ied in all 256 patients. The removed femoral heads 
were examined, photographed and radiographs 
were taken with sensitive film. The acetabulum and 
the femoral head were macroscopically normal in all 
230 cases and there was no radiographic evidence 
of arth rosis. 

64% of the patients were fully mobile before the 
fracture, 34% were mobile with the aid of a cane and 

2% were dependent. In 88%, the ipsilateral knee 
was normal both clinically and radiographically, and 
in 1240, there was moderate arthrosis. 

When comparing the mobility before the fracture 
and the condition of the ipsilateral hip and knee in 
100 patients having a cervical fracture with 100 pa- 
tients having a trochanteric fracture matched for age 
and sex, we found that a normal hip joint was sine 
qua non while a normal ipsilateral knee and a fully 
mobile individual were important additional condi- 
tions for the occurrence of a cervical hip fracture, in- 
stead of a trochanteric one, after a fall in an elderly 
person. 
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Previously, we have studied the significance of cer- 
tain factors concerning the type of hip fractures 
(Dretakis and Christodoulou 1983). We found that 
cervical fractures occurred mainly in osteoporotic 
postmenopausal women who were physically active 
for their age, while trochanteric fractures of the upper 
femur often occurred in older persons, with muscular 
weakness, especially with paresis or arthrosis of the 
hip or knee of the affected leg. 

Several investigations, based on radiographic ma- 
terial, have shown that intracapsular fractures rare- 
ly occur in arthrotic hips (Ostrup 1970, Weintroub et 
al. 1982, Pedersen et al. 1987, Wand et al. 1992). Ar- 
throplasty for cervical hip fractures offers the possi- 
bility of detailed direct macroscopic examination of 
the anatomy of the femoral head and the acetabulum. 
Our aim was to find out whether cervical fractures oc- 
cur in arthrotic hips or in other conditions affecting 
the mobility of the joint. 

Patients and methods 

During 1993-1995,256 patients (198 women) with a 
cervical fracture were admitted to the 2 orthopedic 
departments in our region. Based on a common proto- 
col, 230 patients (180 women) who were aged 70 or 
more underwent hip hemiarthroplasty for displaced 
fractures. The remaining 26 cases included 15 pa- 
tients younger than 70, in whom internal fixation with 
pins and screws was performed and 11 patients, older 
than 70, with undisplaced fractures, who were either 
operated on or treated without surgery. All 26 patients 
were examined clinically and with radiographs of the 
hips and knees. 

In the hemiarthroplasty group (230 patients), infor- 
mation regarding the mobility of the patient and the 
condition of the fractured hip and the ipsilateral knee 
before the fracture was recorded. The knees were ex- 
amined clinically and A/F' radiographs of the hips and 
knees were taken. During hemiarthroplasty, the mo- 
bility of the femoral head prior to its removal from the 
acetabulum was examined, by moving it, using the 
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Table 1. Pre-fracture mobility in 256 cases with cewical hip 
fracture 

Hemiarthroplasty No hemiarthroplasty 
group group 

Fully mobile 146 (64%) 20 

Dependent 5 (2%) - 
Used a cane 79 (34%) 6 

Total 230 26 

handle of the extractor. After the removal of the femo- 
ral head, both the head and the acetabulum were ex- 
amined macroscopically for the existence of arthrotic 
changes and the femoral heads were then color photo- 
graphed and radiographed in anteroposterior and lat- 
eral projections using sensitive (mastography) films. 
The diagnosis of hip arthrosis was based on common 
radiographic criteria and the changes were classified 
as moderate or severe according to Danielson et al. 
(1964) and Ostrup (1970). 

The mobility of the patients was graded as fully 
mobile, mobile with the aid of a cane or dependent. In 
the last group were included those walking only in- 
doors with the aid of other persons, or who were bed- 
ridden. 

We matched 100 patients with a cervical fracture 
and 100 patients with a trochanteric one, according to 
age and sex, and compared the mobility before the 
fracture and the incidence of arthrosis of the hips and 
knees in these two groups. For statistical calculations, 
we used the chi-square test. 

Results 

All 230 femoral heads had normal shape, and no mar- 
ginal osteophytes were found in either the heads or 
the acetabuli. The articular cartilage of the femoral 
head and of the acetabulum was normal in all cases. 
All femoral heads had a normal radiographic appear- 
ance. 

Two thirds of the patients were fully mobile before 
the fracture (Table 1). In 203/230 patients (88%), the 
ipsilateral knee was clinically and radiographically 
normal and only in 27 patients did the knee show clin- 
ical and radiographic signs of moderate arthrosis. 
Among the 26 patients not subjected to replacement 
of the femoral head, the ipsilateral knee was normal in 
24 patients, 2 patients had moderate arthrosis. 

In 100 age- and sex-matched patients with cervical 
and trochanteric fractures, their mobility before the 
fracture was as follows: 62% of patients with cervical 
fractures were fully mobile, 37% used a cane and 1% 

Table 2. Pre-fracture mobility of patients with cervical (n 100) 
and trochanteric (nlOO) fractun matched for age and sex 

Cervical Trochanteric 

Fully mobile 
Used a cane 
Dependent 

62 40 
37 60 

1 - 
Fractured hip arthrosis 0 18 
lpsilateral knee arthrosis 14 45 

were dependent. The corresponding figures in pa- 
tients with trochanteric fractures were 40%, 60% and 
0% (p < 0.001). Moderate-to-severe arthrosis was ob- 
served in 18 fractured hips and 45 ipsilateral knees in 
the group with trochanteric fractures whereas 0 hips 
and only 14 ipsilateral knees had moderate arthrosis 
in the group with cervical fractures (p < 0.001) (Table 
2). 

Discussion 
Several factors have been related to the incidence and 
location of fractures of the upper end of the femur 
such as falls, osteoporosis, mobility, sex, age, body 
weight and height of the individual, the hip axis 
length, the neck shaft angle and status of the fractured 
hip and/or the ipsilateral knee joint. Osteoporosis, 
closely associated with age, is a general predisposing 
factor (Cummings et al. 1993, Faulkner et al. 1993), 
but there is no agreement regarding its role concern- 
ing the location of these fractures. Several authors 
(Riggs et al. 1982, Bohr and Schaadt 1983, Chevalley 
et al. 1991, Dretakis et al. 1995, Dretakis 1996) found 
no significant difference in bone mineral density at 
the upper femoral end, in patients with cervical and 
trochanteric fractures. On the contrary, Eriksson and 
Widhe (1988) as well as Mautalen and Vega (1993) 
observed reduced bone mineral density in trochanter- 
ic fractures, as compared to cervical fractures. 

Falls are decisive factors in hip fractures. Most of 
the fractures occur after a fall on the hip. It has been 
stated that, with this mode of falling, both cervical 
and trochanteric fractures occur (Lauritzen et al. 
1992). However, the traumatic stamp produced at the 
point of impact of the fall indicates that cervical frac- 
tures often occur with a fall on the posterior aspect of 
the tip of the greater trochanter, while trochanteric 
fractures are often caused by falling on a larger sur- 
face of the lateral aspect of the greater trochanter 
(Dretakis 1996). 

The association of geometric characteristics of the 
upper femoral end, with a possible risk for hip frac- 
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ture, was studied by several authors (Hagberg and 
Nilsson 1977, Dretakis and Christodoulou 1983, Fer- 
ris et al. 1989, Faulkner et al. 1993, Cummings et al. 
1994). Faulkner et al. (1993) found that a longer than 
average hip axis was an independent risk factor in hip 
fracture and this was present in both cervical and tro- 
chanteric fractures. 

Our findings in this study confirm our long-stand- 
ing clinical observation that the existence of a normal 
hip with normal range of movement is an indispens- 
able precondition for a cervical fracture to occur. 
Limitation of hip movement, whatever the cause does 
not allow rotation and consequent displacement of the 
femoral head in the acetabulum. A normal ipsilateral 
knee and a fully mobile individual are important but 
not indispensable conditions for cervical fractures. It 
is possible that the mobility of the knee and the condi- 
tion of the muscles of the thigh-especially of the two 
joint musclesdetermine, by dissipation of kinetic 
energy (Tronzo 1973, Smith et al. 1996), and eccen- 
tric muscle contraction (Frankel and Nordin 1989, 
Norkin and Levangie 1992), the way in which the fall 
occurs and the location of the fracture. 
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