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Summary

The presenting characteristics of 1423 consecutive
admissions with proximal femoral fractures were
prospectively studied, to determine any differences
that may exist between patients, dependent on the
radiological site of the fracture.

Patients with intracapsular fractures were of a
lower average age, more mobile, less likely to use
walking aids or live in residential accommodation,
they also had a considerably shorter length of hospital
stay than for those patients with extracapsular
fractures. Comparison against previous series shows
that the average age of hip fracture patients and the
proportion of trochanteric fractures is increasing.

Introduction

‘Proximal femoral fractures’ or ‘fracture of the neck
of femur’ are omnibus terms which incorrectly lead to
a belief that the aetiology and presenting character-
istics are similar in all patients. Radiologically we are
able to categorize patients according to the site of
the fracture, mainly dependent on whether the
fracture is intra or extra capsular. These two groups
of patients have been suggested to have different
characteristics!?, however a later paper® failed to
confirm these findings. The aim of this study is
to elucidate this question by using a considerably
larger group of patients.

Patients and methods
Details of a consecutive series of 1423 patients
admitted to two centres (Peterborough District
Hospital and Birmingham Accident Hospital) were
prospectively collected. Information recorded included
the patient’s age, sex and normal residence. For those
patients who were admitted from their own home it
was noted if they required any social services
support, this included home help, district nurse, bath
attendant or meals on wheels. Details of walking aids
normally used, mobility and a composite mobility
score (Table 1) were recorded at the time of admission.
Mental state was assessed by asking the patient a
series of 10 questions of cognitive function?. Physical
state was assessed by recording the ASA grade of
the patient as described by the American Society
of Anaesthesiologists®. This grades patients from
grade 1 (completely fit and healthy) to grade 5
(moribund). In addition, the proportion of patients who
were unfit for surgery or in whom surgery had to be
delayed whilst they were made fitter for surgery was
recorded.

The results of relevant laboratory investigations
performed were noted. Preoperative X-rays were
examined to determine the type of fracture and when

Table 1. Calculation of mobility score

(A) Is the patient able to get about the house?
(B) Is the patient able to get out of the house?
(C) Can the patient do their own shopping?

Able to without difficulty Score 3
On their own, but with an aid Score 2
Only with someone else’s help Score 1
Not at all, ie bed, chair or housebound Score 0

the quality of the X-rays permitted, the Singh
grade®, as a measure of osteoporosis. Subcapital
and transcervical fractures were grouped together
as intracapsular fractures. Basal, pertrochanteric,
trochanteric and subtrochanteric fractures were
described as extracapsular.

For all patients in whom one year had elapsed from
injury the length of stay on the orthopaedic ward was
recorded. For those patients transferred to another
ward or hospital the length of stay there was
determined either by reference to the notes or
using the hospitals’ patient administration computer
records. This enabled the total hospital stay to be
determined for each patient. Patients who sustained
the fracture whilst a hospital inpatient were classified
as ‘hospital resident’ if they had been in hospital prior
to the fracture for more than 28 days. The length of
stay for these patients was until they were discharged
back to the original hospital. For all the other patients
the length of stay was until the time they died or were
discharged from hospital to the community. The
proportion of time spent on the orthopaedic ward was
noted. Patients not discharged at one year from injury
had a length of stay recorded as 365 days.

Statistical evaluation between patients with intra-
capsular and extracapsular fractures was by the t-test
for the variables of age, length of hospital stay and
laboratory indices. For the mental test and mobility
scores, the Mann-Whitney U test was used. The
remaining factors were binary and therefore evaluated
with the chi-squared test. A P value of >0.05 was
considered as being non significant (NS).

Results
The number of patients in each group, age, sex and
details of the type of residence at the time of
admission of the patients are as shown in Table 2.
The figures for those requiring social services
support only applies to those patients who live within
their own homes or warden-controlled accommodation.
The remainder of patients either lived in residential
accommodation or were classified as a ‘hospital
resident’.
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Table 2. Age, sex and residence of patients [95% confidence limits]

Intracapsular  Extracapsular  All patients P value*

Number of patients 729 (51%) 694 (49%) 1423 (100%)

Mean age (years) 78 80 79 <0.001
[77.2-78.8] [79.2-80.8] [78.4-79.6]

Percentage male 17% 19% 18% NS
[14-20] [16-22] [16-20]

Percentage from own home 76% 1% 74% 0.02
[73-79] [68-74] [72-76]

Percentage requiring social services 38% 48% 43% 0.03
[32-44] [42-54] [39-47]

*The P value is for the comparison of extracapsular versus intracapsular fractures

Table 3. Mobility of the patients prior to the fracture [95% confidence limits]
Intracapsular Extracapsular  All patients P value*

Mean mobility score 5.5 49 5.3 <0.001
[5.3-5.7] [4.7-5.1] [5.2-5.4]

‘Homebound’ 43% 50% 46% 0.009
[39-47] [46-54] [43-49]

Able to do their own shopping 39% 32% 35% 0.006
[35-43]) [28-36] [32-38]

Using a walking aid in their residence 47% 53% 50% 0.02
[43-51] [49-57] [567-53]

Normally walking with a Zimmer frame 7% 25% 21% 0.002
[14-21] [22-28] [19-23]

*The P value is for the comparison of extfacapsular versus intracapsular fractures

The mobility of the patients immediately prior to
the injury was assessed at the time of admission.
Results are as shown in Table 3.

The mobility score is calculated from the answers
to the questions shown in Table 1. The maximum
score is 9 and the minimum 0. A homebound
patient is one who cannot leave their place of
residence without the help of another person.
Walking aids included sticks, tripod or Zimmer
frame. The group of patients who normally use
a Zimmer frame includes some patients who are
mainly wheelchair or bed bound, but can walk
with a frame and the assistance of one or two
people.

Table 4 gives results of the mental test score which
has a maximum score of 10 and the proportion of
patients with an ASA grade of 1 or 2 (ie those who
are completely fit or have an asymptomatic illness).
Sixteen per cent of patients were initially considered
unfit for surgery. After a variety of preoperative

measures such as transfusion, rehydration, correction
of electrolyte imbalance and treatment of cardiac
failure and respiratory complaints surgery was
undertaken in 82% of these patients.

Results of the laboratory investigations performed
at the time of admission were recorded whenever
possible. Those with significant differences (P<0.05)
are detailed in Table 5. There was no significant
difference for the white cell count, packed cell volume,
serum potassium, sodium and blood group.

The average Singh grade for intracapsular fractures
was 3.9 and 4.0 for extracapsular fractures. Twenty-
seven (2.1%) of fractures were pathological, 16 of these
were subtrochanteric fractures. Eighty per cent of
these were from carcinoma, mainly secondaries from
the breast and 20% were associated with Paget’s
disease. 9.9% of patients had previously sustained a
fracture of the contralateral hip.

The length of hospital stay for the different types
of fracture are shown in Table 6.

Table 4. Mental test score, ASA grade and patients initially considered unfit for surgery [95% confidence limits)

Intracapsular  Extracapsular  All patients P value*

Average mental test score 7.1 6.7 6.9 NS
[6.8-7.4] [6.4-7.0] [6.7-7.1]

ASA of grade 1 or 2 48% 44% 46% NS
[1.7-3.3] [1.8-3.4] [2.0-3.0]

Unfit for surgery 13% 19% 16% 0.01
[10-16] [15-23] [14-18)

*The P value is for the comparison of extracapsular versus intracapsular fractures

153



154 Journal of the Royal Society of Medicine Volume 85 March 1992

Table 5. Laboratory indices recorded [95% confidence limits]

Intracapsular  Extracapsular  All patients P value*
Haemoglobin (g/dl) 129 119 124 <0.001
[11.7-12.1] [12.7-13.1] [12.3-12.5]
Lymphocyte count 1.3 1.5 1.4 0.002
[1.2-14] [1.4-1.6] [1.3-1.5]
Serum urea (mmol/1) 7.6 85 8.0 0.007
[7.1-8.1] [8.0-9.0] [7.6-8.4]
Serum albumin (g/1) 37.2 35.2 36.1 <0.001
[36.3-38.1] [34.2-36.0] [35.5-36.7]
*The P value is for the comparison of extracapsular versus intracapsular fractures
Table 6. Mean length of orthopaedic ward stay and total hospital say in days [95% confidence limits)
Intracapsular  Extracapsular  All patients P value*
Orthopaedic ward stay 16.4 19.0 17.7 0.028
[14.7-18.1] [17.6-20.4] [16.6-18.8]
Total hospital stay 32.6 46.1 39.1 <0.001
[28.5-36.7] [40.5-51.7] [35.7-42.5]
Patients not discharged at one year from injury 1.1% - 2.2% 1.7% NS
[0.3-1.9] [1.0-34] [1.0-2.4]

*The P value is for the comparison of extracapsular versus intracapsular fractures

Discussion

The main aim of this study was to provide data on
the current characteristics of patients presenting
with proximal femoral fractures. We were able to
demonstrate clear differences in the level of mobility
and degree of independent living dependent on the
site of the fracture. This confirms the findings of
Lawton2, who stated that patients with trochanteric
fractures are slightly physiologically and chrono-
logically older when compared with patients with
intracapsular fractures. We found it more difficult to
demonstrate significant differences in the general
medical state of the patients. The ASA has been shown
to be of value in predicting early mortality from
hip fracture’, however it is probably not sensitive
enough to detect differences between our two groups
of patients. We tried but were unable to use other
parameters of health such as the presence of
cardiovascular disease but found too much inter-
observer variation.

Sir Astley Cooper in 18248 stated that trochanteric
fractures occurred mainly in the adults under 50 years
of age, whilst intracapsular fractures were more
predominant in the elderly. Clearly this is no longer
the case with the higher average age in our series for
those patients with a trochanteric fracture. Zain®
showed a change over a 15-year period in a Swedish
population in the ratio of trochanteric to intracapsular
fractures from 1: 1.8 to 1: 1.1. The ratio in our series
is 1: 1.2 supporting the evidence that the proportion
of trochanteric fractures is increasing. The average
age of patients in our series was 79 years. This
confirms that the average age of patients with hip
fractures is progressively increasing over the years.
In 1944 Linton!® quoted 67 years, in 1957 Murray
and Young!! quoted 71 years and in 1964 Alffram’
cited 72 years.

Figures quoted for length of hospital stay depend
on the method of collection of the data and may have
only quoted the length of stay on the orthopaedic

ward, and thereby ignored the considerable time these
patients may spend on other wards particularly
geriatric. By using the hospital patient admini-
stration computer we are able to determine the
length of hospital stay on the orthopaedic ward
and then for any additional time on other wards.
In our study 1.7% of patients had not been discharged
at one year from injury, these patients will probably
remain as long stay hospital inpatients. The length
of hospital stay whilst reflecting effectiveness of
treatment and rehabilitation will also be affected
by the availability of community resources -and
nursing, homes.

Although we have demonstrated some differences
within the different patient populations, we are unable
to explain why patients fracture at different sites.
Watson-Jones!? stated that osteoporosis predispases

- to trochanteric fractures in preference to intracapsular
. fractures, and a later study'® supported this. Using

the Singh grade as a measure of osteaporosis we .
have not been able to confirm these findings. An
alternative theory is suggested by Ferris!* that
relates the site of the fracture to the length of the
femoral neck.

‘Our conclusions are that mgmficant differences
exist within the different groups of hip fracture
patients as classified by the anatomical site of the
fracture. The average age of hip fracture patients is
progressively increasing as is the proportion of
trochanteric fractures.
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