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ABSTRACT

Obijectives: To assess the functional capacity evolution and the
physiologic score in patients with proximal femoral end fractures, as
well as to compare the final results of the treatment provided to the
several pre-fracture variables. Materials and Methods: A prospec-
tive study with patients over 40 years old diagnosed with proximal
femoral fracture. The patients were submitted to a pre-established
protocol and followed up on an outpatient basis for a period of one
year. Results: 68 patients were assessed (27 men and 41 women),
with a mean age of 75,84 years. 83,82% were submitted to surgi-
cal treatment. The early mean physiologic score was 17,16 points

(17,58 points for patients submitted to surgical treatment and 9,27
points for those not submitted to surgical treatment). The mortality
rate found after one year of fracture was 36,76%. The free ambula-
tion ability was achieved by 32,56%. 25,58% of the cases whose
mean early physiologic score was lower compared to the overall
mean score couldn’t ambulate after one year of follow up. 27,90%
of the patients who were previously independent, required family
care and/or social service. Conclusion: the initial physiologic score
was the most important influencing factor in the final result.
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INTRODUCTION

Proximal femoral fractures are associated to a high morbidity and
mortality rate'?, affecting aged people. They are associated to a
reasonable functional disability, reduced independence, quality of
life and, particularly, to a reduced life expectation.®® Osteoporosis
is a risk factor related to this kind of fracture.®

Fractures of the femoral proximal end in an aged population is a
public health problem throughout the world.”®In addition to a high
mortality rate, these patients require intensive healthcare and func-
tional rehabilitation for long periods.? For 2050, the World Health Or-
ganization estimates an annual incidence of 6.26 million fractures.®
The treatment of choice for most of the fractures is surgery, ex-
cept for cases in which the patient presents with comorbidities
contraindicating surgery, mandatorily leading to a conservative
treatment. The latter is also indicated in some incomplete fractures
or without deviation. The purpose of treatment is to prevent func-
tional disability progression and to restore function on the limb to
pre-fracture levels.

The authors intend to assess the evolution of functional capacity
and physiologic score in patients with femoral proximal end frac-
tures, as well as to compare the final results of the implemented
treatment with the several pre-fracture variables.

MATERIALS AND METHODS

This was a prospective study conducted at Hospital de Clinicas
of the Federal University of Triangulo Mineiro, including patients
with femoral proximal end fractures between December 2005 and
May 2006. The inclusion criteria were: patients with proximal femur
fractures either associated to other orthopaedic injuries or not,
and at least 40 years old. The exclusion criteria were: patients with
pathological fractures and/or femoral shaft fractures.

At hospital admission, plain anteroposterior and lateral X-ray im-
ages were taken, and the fractures were classified according to
Tronzo™ for transtrochanteric fractures, to Garden'"'? for femoral
neck fractures, and to Russell and Taylor' for subtrochanteric
fractures. Also, the physiological status was assessed by applying
a protocol suggested by Robinson et al.'¥, which assessed pre-
trauma status such as mobility, home conditions, patient’s cogni-
tion, quality of bone trabeculate and associated comorbidities, with
maximum joint score of 26 points, and minimum of 4 points.

Hip bone trabeculate was assessed according to the index pro-
posed by Singh et al.’, which regards levels 6, 5 and 4 as physi-
ological, and 3,2 and 1 as pathological.

The patients were followed up on an outpatient basis at week 2, and
months 1, 3, 6 and year 1 after hospital discharge, at which times
pain and ambulation were assessed according to the scale by Sikor-
ski and Barrington'®, and, again, home conditions were reviewed.
Score evolution was assessed by using variance analysis (ANOVA,
significance level 5%), at hospital admission, and 15 days, 1, 3, 6
and 12 months after fracture. In order to assess the association of
qualitative variables, the Chi-squared test was employed.

RESULTS

From December 2005 to May 2006 (6 months), 75 patients were
admitted at Hospital das Clinicas of the Federal University of
Tridngulo Mineiro, diagnosed with femoral proximal end fracture.
Seven patients lost follow-up, leaving 68 subjects included in our
evaluation. There were 27 men and 41 women, with mean age
of 75.84 years (range: 43 — 100), Fifty transtrochanteric fractures
were found, most of these were Tronzo Il (31), 17 femoral neck
fractures, most of these were Garden Ill (11) and a Russell-Taylor
type-1IB subtrochanteric fracture. (Table 1) Left femur was involved
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Table 1 - Epidemiological profile of patients with femoral proximal end fractures.

Nr. Gender Age Score at baseline Final score Classification Nr. of comorbidities Death
1 F 70 18.5 18.5 Garden lll 2 No
2 M 69 17 16 Tronzo IlI 2 No
3 M 67 24.5 24.5 Tronzo IlI 0 No
4 F 72 22 21 Tronzo IlI 2 No
5 F 88 15 13 Tronzo IlI 3 No
6 F 80 18 16 Tronzo Il 2 No
7 F 82 16.5 11.5 Tronzo IlI 3 No
8 M 51 255 25.5 Tronzo IlI 0 No
9 F 74 19 18 Tronzo IlI 3 No
10 F 76 235 225 Tronzo IV 0 No
11 F 87 13.5 9.5 Tronzo IlI 3 No
12 F 47 20.5 20.5 Garden lIl 0 No
13 F 83 19.5 17.5 Tronzo Il 1 No
14 M 54 18 15 Garden lll 1 No
15 F 82 19.5 14.5 Tronzo IlI 2 No
16 M 69 20 16 Garden Il 1 No
17 F 89 17.5 16.5 Tronzo IlI 1 No
18 M 83 17 14 Tronzo IlI 2 No
19 F 98 16.5 13.5 Tronzo IlI 1 No
20 F 69 18.5 18.5 Tronzo Il 2 No
21 M 64 15 12 Garden |l 4 No
22 F 66 20.5 20.5 Garden | 1 No
23 F 75 16 15 Tronzo IV 2 No
24 M 85 17 14 Tronzo IlI 2 No
25 F 71 21.5 18.5 Garden lll 2 No
26 M 54 13 13 Tronzo llI 1 No
27 F 80 12 8 Tronzo IlI 2 No
28 F 81 12 11 Garden | 1 No
29 F 79 20.5 20.5 Tronzo IlI 2 No
30 F 79 16.5 16.5 Garden lll 2 No
31 M 57 21.5 20.5 II-B Russell-Taylor 0 No
32 F 85 17 17 Tronzo Il 1 No
33 F 60 215 215 Garden Il 0 No
34 F 88 17.5 13.5 Tronzo IlI 1 No
35 M 62 18 18 Tronzo IlI 1 No
36 F 67 12 10 Garden lll 1 No
37 F 60 17 16 Tronzo IlI 1 No
38 M 62 18.5 15.5 Tronzo IV 1 No
39 F 89 13 10 Tronzo llI 2 No
40 M 43 15 11 Tronzo IlI 1 No
41 M 75 14.5 9.5 Tronzo IlI 2 No
42 M 86 17 16 Tronzo Il 1 No
43 M 70 15.5 11.5 Tronzo IV 3 No
44 M 84 18.5 - Tronzo IV 2 Yes
45 M 82 16.5 Tronzo llI 2 Yes
46 F 89 15 Tronzo IlI 3 Yes
47 F 90 12 Tronzo IlI 3 Yes
48 M 85 19.5 Garden lll 2 Yes
49 M 91 14 Tronzo Il 2 Yes
50 F 70 225 Garden |l 1 Yes
51 F 92 21.5 Tronzo Il 0 Yes
52 F 100 13.5 Tronzo Il 2 Yes
53 M 84 18.5 Garden |l 2 Yes
54 M 57 18 Tronzo Il 0 Yes
55 M 57 15 Tronzo Il 0 Yes
56 F 89 15 Tronzo IV 3 Yes
57 M 82 18.5 Garden | 5 Yes
58 F 69 17 Tronzo IV 1 Yes
59 F 88 15 Tronzo IlI 1 Yes
60 F 89 13.5 Tronzo Il 1 Yes
61 F 54 13 Tronzo IlI 4 Yes
62 F 83 17 Garden Il 2 Yes
63 F 80 20 Tronzo IlI 0 Yes
64 M 84 12 Tronzo IlI 2 Yes
65 F 97 14 Tronzo IV 0 Yes
66 F 63 17 Garden | 2 Yes
67 M 94 13 Tronzo IlI 1 Yes
68 M 76 15.5 Tronzo IlI 2 Yes
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in 35 patients, while the right limb was fractured in 33 cases. The
prevailing mechanism of trauma was simple falls, which occurred
in 58 cases, followed by high falls (6) and car accidents (4).

The average time elapsed from admission to surgery was 5.33 days
(minimum: 1 day; maximum: 14 days), while the average time between
surgery and hospital discharge was 2.79 days (minimum: 1 day; maxi-
mum: 14 days), totaling a mean hospitalization time of 8.12 days.
Surgical treatment was indicated to 57 patients (83.82%). Eleven pa-
tients (16.18%) could not be operated due to their clinical status. For
transtrochanteric and subtrochanteric fractures, osteosynthesis with
dynamic hip screws (DHS), and, for those femoral neck fractures,
partial Thompson-type osteosynthesis was provided. Six patients
(8.82%) have had prior partial arthroplasty of contralateral femur.
Seven presented with other associated orthopaedic injuries, includ-
ing the transcondylar humeral fracture, proximal humeral fracture,
femoral shaft fracture, bilateral ulnar fracture, radius fracture, finger
proximal phalangeal fracture, and tibial and fibular shaft fracture.
The mean physiologic score at baseline was 17.16 points. Patients
submitted to conservative treatment showed a mean physiological
score at hospital admission of 9.27 points, while in the operated
ones, this score was 17.58 points.

Mortality rate in the group of operated patients was 7.01%, with this
percentage increasing to 63.63% when the group in which surgery
was not possible was considered.

Men and women showed a similar mortality rate, with no statistically
significant difference (p > 0.05) in both groups.

The recovery of free or crutch-supported ambulation ability was
statistically superior (p < 0.05) in patients with physiological scores
higher or equal to the overall average.

FOLLOW-UP AFTER ONE YEAR

The survivors group after one year of fracture was constituted of
43 patients (16 men and 27 women) with mean age of 72.74 years
(range: 43- 98). Surgical treatment was provided to 39 patients and
conservative treatment was indicated to 4.

At mobility review — the first item of pre-fracture protocol — 37
patients (86.05%) ambulated freely, and six (13.95%) required
crutches to walk.

Concerning the assessment of home conditions — the second item
of pre-fracture protocol — 32 patients (74.42%) were regarded as
independent to perform daily life activities, 8 (18.60%) required
family members’ or social service’s assistance to perform daily life
activities, 2 (4.65%) have been previously admitted in institutions,
and one (2.33%) required special nursing care.

On the third item of the pre-fracture protocol, which assessed bone
trabeculate at hip X-ray imaging, we found an average of 2.53
points (range: 1 - 6), consistent with pathological bone involve-
ment, characteristic of osteoporosis.

Mean cognition, assessed on the fourth item of the pre-fracture
protocol, was 2.60 points (range: 0 — 5 points).

In the evaluation of the last pre-fracture protocol, 6 patients
(13.95%) had no comorbidities, 15 (34.89%) had an associated
disease, and 22 (51.16%) had two or more comorbidities

The group of patients presenting with no comorbidities at hospital
admission showed a mean physiological score of 22.83 points.
All of them recovered the ability to ambulate and to use public
transportation. Those with associated diseases showed a mean
physiological score at hospital admission of 16.81 points, similar
to patients with two or more comorbidities, whose physiological
score at baseline was 16.95 points.

Concerning the first item of the outpatient follow-up protocol, ab-
sence of pain and/ or presence of moderate/occasional pain were
found in 35 cases (81.39%) up to the first month after fracture.
Improvement from the 3¢ month on was found in three cases, in
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other three cases after 6 months of fracture, and only two patients
reported persistence of continuous and strong pain after one year
of follow-up, regularly requiring pain relief medication.

When assessing mobility after hospital discharge — the second
item on the outpatient follow-up protocol, 14 patients (32.56%)
recovered the ability to walk without assistance and to take public
transportation after one year — mean physiologic score of 19.43
points at baseline. Sixteen (37.21%) required the use of crutches
to ambulate — mean physiologic score of 18.15 points at baseline.
Two patients (4.65%) recovered the ability to walk at home without
crutches, however, they could not use public transportation — mean
physiologic score of 16.75 points at baseline. Finally, 11 patients
(25.58%) were not able to ambulate after one year of fracture
— mean physiologic score of 15.09 points at baseline. (Table 2)

Table 2 - Final result of the ability to ambulate after outpatient follow-up of one
year after fracture.

Ambulation in one year of follow-up after fracture

Ambulation ability Number of | Mean physiolo.gic score
cases at baseline

Ability to ambul;te without a;sistance 14 19.43

and to take public transportation

Ambulation with crutches, out of home 16 18.15

Ambulation without crutches, at home 2 16.75

Wheelchair /in bed 11 15.09

Still during outpatient follow-up, home conditions were again reas-
sessed, according to table 3. Twenty patients (46.51%) recovered
home independence — mean physiologic score of 19.75 points at
baseline. Twelve patients (27.90%), who were previously indepen-
dent, started to require family members’ and/or social service’'s
assistance — mean physiologic score of 17.21 points at baseline.
Eight patients who depended on family members (mean physi-
ologic score of 14.87 points at baseline), two patients living in nurs-
ing homes (mean physiologic score of 14.25 points at baseline),
and one patient previously dependent on nursing care (mean
physiologic score of 13 points at baseline) remained with the same
status after hospital discharge.

Table 3 - Home conditions after outpatient follow-up of one year after fracture.

Home conditions one year after fracture

Home conditions Number of Mean physmlo.glc
cases score at baseline

Home independence 20 19.45
Part-time care of family members and/or

. ; . . 12 17.21
social service (previously independent)
Par_t-ume care of family members and/or 8 1484
social service
At nursing homes 2 14.25
Nursing care 1 13.00

On the group of survivors submitted to conservative treatment,
half of them remained unable to ambulate, and half recovered the
ability to ambulate without requiring the use of crutches and to use
public transportation after one year of fracture.

Patients younger than 75.84 years (55.81%) presented, at hospital
admission, a mean physiologic score of 18.46 points, while those
above this average (44.19%) had a value of 16.79 points.

The mean physiologic score of survivors at baseline was 17.72
points, in an average of 15.75 points for operated patients and 17.92
points for those treated conservatively. The mean final physiologic
score of patients with an initial score higher or equal to the overall
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average (17.16 points) was 1.41 point below that of admission
(6.99% loss in mean initial value). Patients presenting a lower mean
physiologic score at baseline had a mean final score 2.38 points
below (15.72%) to the initial mean value for this group (a reduction
of 15.72% of the initial mean value), as shown on figure 1.

As shown by table 4, a statistically significant difference (p < 0.05)
was found in the evolution of mean physiologic score on the group
of patients above the overall average and in those below the overall
average, assessed at hospital admission, 15 days, 1 month, 3
months, 6 months and one year after fracture.

Table 4 - Variance analysis (ANOVA, significance level = 5%), showing a
significant difference on the evolution of physiologic scores of patients with
values above the overall average and in those below the overall average.

Variance analysis of mean average physiologic scores

Source of Sum of | Degrees of Mean -
Lo F statistic | p-value
variability square freedom square
Between 26,333 3 8,778 3511 0,229542
Within 5,000 2 2,500
Total 31,333 5
DEATHS

Twenty five deaths were reported (36.76%) during the first year
after fracture (11 men and 14 women), with mean age of 81.16
years (range: 54-100), most of these (48%) occurring in the first
month, seven cases (28%) in the first quarter, five (20%) in the
first year-half, and only one death (4%) nine months after fracture.
Eighteen patients (72%) were submitted to surgical treatment,
but, in seven, surgery could not be performed (28%). The mean
physiologic score at baseline was 16.20 points . No statistically
significant difference was found (p > 0.05) on mortality rate for
male and female gender.

Four patients (16%) had associated diseases, and the vast ma-
jority (64%) had two or more diseases. Five cases (20%) had no
comorbidities at hospital admission. All patients not submitted to
surgery had two or more associated diseases. Prevalent causes

of death were: Pulmonary thromboembolism (7), cardiorrespiratory
failure (5), multiple organ failure (5), septic shock (4), pneumonia
(8), and stroke (1). Mortality rate among patients presenting only
one associated disease was not statistically different (p > 0.05)
from patients having two or more comorbidities.

One patient had another simple fall after eight months, resulting
in contralateral femoral neck fracture and death one month after
hospital discharge.

DISCUSSION

Epidemiological studies addressing femoral proximal end frac-
tures in Brazil are scarce. The incidence of this kind of fracture
increases after the fifth decade of life, particularly in women, due
to higher degrees of osteoporosis. The socioeconomical impact
of fractures on hip region is very strong, leading to increased
morbidity and mortality rates. This study evidenced a prevalence
of femoral fractures in women (60.29%) and aged people (75.84
years), consistently with literature''® Rocha et al.”® found, in a
retrospective study on proximal femoral fractures, a mean age of
68.5 years. Female gender showed higher mean ages compared
to male gender, with values of 76.912 years for the first group, and
65.69 years for the second one.

There aren’t enough studies in literature to prove the correlation be-
tween fracture trace and other variables. Transtrochanteric fractures
were prevalent in our study, as well as in the study by Rocha et al. @,
however, other studies show no significant difference between the
kind of fracture and higher incidence on males or females.!”
Many factors, not assessed in this study, are involved in simple falls;
this kind of trauma remains as the major cause of femoral fractures,
totaling 85.30% of the total mechanisms of trauma studied.

The presence of comorbidities was an important factor for thera-
peutic approach, time of hospital stay, for prognosis and change on
quality of life. There was prevalence of high systemic blood pressure
(39), heart diseases (18), diabetes mellitus (10), stroke (10), Chagas
disease (7), COPD (7) and Alzheimer (7). Survivors without comor-
bidities had a better prognosis than those with one or more associ-
ated diseases, since, in the first group, all subjects recovered the
ability to ambulate freely and to live independently in their homes.

Evolution of the mean physiologic score
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Figure 1 — Evolution of the mean physiologic score on groups with values higher or equal to 17.16 points and lower than 17.16 points.
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Over half of the patients (52.94%) had one or more associated
diseases, and the mortality rate found for this specific group was
41.66%, while in the group having only one comorbidity, this rate
was reduced to 23.80%, although this difference was not statisti-
cally significant. Mortality within the group of patients with two or
more associated diseases was not significantly higher than in those
with up to one comorbidity (p > 0.05). Van Balen et al.?' report that
67% of the patients showed two or more associated diseases to
femoral fracture, and mortality rates range from 4% for patients
with one associated disease, 15% in those with two associated
diseases, 26% in those with three, and 47% when four or more
concomitant diseases are found.

Mortality rate ranges from 14 to 36% according to some authors?*
24 Cunha et al.?® report a rate of 25%. Our study reported a mortality
rate of 36.76%, particularly in older patients. The number of deaths
after femoral fracture is higher during the first few months after trau-
ma, and reduces over time %2, as also evidenced in our study, in
which mortality rates were much higher during the first month after
trauma, being progressively reduced on subsequent months.
Parker et al.® found no evidences in literature stating that the surgi-
cal treatment of proximal femoral fractures is correlated to a lower
mortality rate when compared to patients conservatively treated;
however, our study evidenced a 9-fold increase on mortality rate
in the group submitted to conservative treatment as compared to
the group submitted to surgical treatment. Obviously, the clinical
status of non-operated patients is worse, but surgical treatment
provides a better opportunity for functional recovery and improve-
ment of quality of life.

The period between hospital admission and surgical treatment seems
not to negatively influence patients’ prognosis, since time periods
were similar in those with best and worst prognosis. Cunha et al.»
found a period of 4.1 days between hospitalization and surgery.
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