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Abstract

Since September 2011 in Orthopaedic and Trauma Centre of AOU Careggi, Florence, exists a trauma area with
75 beds managed by a team with the key figure of the internal medicine specialist as coordinator of a Multidisciplinary
Working Group that will include several specialists such as Anaesthesiologists, Geriatricians, Orthopaedics. Due
to the high number of elderly patients, most frequently admitted for hip fracture and often suffering from multiple
co-morbidities, the clinical approach is significantly more complex than in patients undergoing elective surgery. To
evaluate the effectiveness of this organization model we prospectively followed the hospital course of 297 patients with
hip fracture admitted to our hospital course from September 15 2012 to November 15 2012, Results were compared
with an historical sample, e.g. 235 consecutive patients admitted between January 1 and March 31 2011. In the period
under investigation patients treated within 48 hours raised from 36 to 80%, while early intervention was performed in
historical group in only 26%. Hospital mortality was 2.3% (7/297 patients) in comparison to 3.1%. Overall incidence
of severe complications has been low, less than 8% (mainly pneumonia and respiratory failure) while, despite LMWH
prophylaxis, Doppler examination showed an 18% incidence of distal DVT. No proximal symptomatic DVT however
was diagnosed. Mean length of hospital stay, 18.1 + 7 days in historical sample, significantly decreased to 6.6 + 8.9
days in September 15 2011 + October 15 2011 and to 13.6 + 4.7 days (p=0.0022) in November 15-December 15 2011.

We suggest that an integrated evaluation at hospital arrival with careful clinical investigation, identification and
stabilization of concomitant clinical problems, would allow decreasing the time to surgery, in particular in frail subjects.
Moreover, clinical management by internal medicine specialists and geriatricians, other than orthopedics, should

improve the ultimate outcome in patients with hip fracture.
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Introduction

Hip fracture is one the most frequent causes of hospitalization
in developed countries. In the European Community about 500,000
people suffer from hip fracture every year and not less than 70,000
cases /year are reported in Italy [1,2]. More than 90% of hip fracture
is observed in people aged > 65 years and the risk doubles for every
decade after 50 years Due to progressive ageing it has been estimated
that the incidence will increase by nearly 60% over the next 20 years.
One year mortality is near 40 % in comparison to 6.3% expected 1-year
mortality in a healthy age matched population at time of fracture. In
addition more than 60% of patients does not fully recover autonomy in
basic daily life activities.

Early surgery (within 24-36 hours from trauma) has been
demonstrated to decrease 30-days and 1-year all-cause mortality
in comparison to an intervention delayed >48 hours (mortality
decrease by 41% and 32%, respectively) [3-5]. However a major bias
in the evaluation of these results is that delay to surgery may be a
confounding factor affecting survival, rather than an independent
prognostic factor. Patients with delay to surgery could have been more
compromised, with a major number of co-morbidities on admission,
thus requiring more time before clinical stabilization and surgery [6,7].
Heart failure, dementia, atrial fibrillation, diabetes, renal failures have
been related to a higher in hospital mortality after surgery [8-11]. Both
hospital mortality and morbidity rates and long term results may be
advantageously influenced by a careful evaluation and early treatment
of co-morbidities, allowing most of patients to benefit of early surgery
and to limit postoperative complications.

Organization models in which an internal medicine
specialist coordinates an integrated team (geriatrics orthopedics,

anesthesiologists) may contribute, through careful evaluation of clinical
conditions and detection of co-morbidities at hospital admission, to
safely decrease time to surgery, decrease post operative complications,
decrease the length of hospitalization, and allow understanding the
cause of falling and individuating a proper rehabilitation pathway.

In the present paper will presented the characteristics and
preliminary results of the model adopted in Orthopaedic and Trauma
Centre of AOU Careggi, Florence.

Methods
Patients included in the study

In this study were included 297 consecutive patients with hip
fracture referred to the Emergency Department of Orthopaedic and
Trauma Centre of AOU Careggi, Florence from September 15 2012,
when the new organization model was activated, to November 15 2012,
Data from an historical sample, e.g. 235 consecutive patients admitted
between January 1 and March 31 2011 were recalled from ICD-9
discharge forms and considered for comparison. Percentage of patients
undergoing early surgery, in hospital mortality and length of hospital
stay were compared between the two groups.
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Multidiciscplinary team organization : hospital admission

Every patient referred for suspected hip fracture undergoes
orthopedic and radiological investigation, venous line positioning,
ECG, laboratory examination and chest X-ray if aged > 59 years.
Deep venous thrombosis prophylaxis with low molecular heparin
is started as soon as possible. In patients treated with warfarin drug
withdrawal and oral vitamin K administration were considered to
recover normal clotting parameters. Withdrawal of thienopyridines
platelet antagonists was considered individually. After transferral to
the general ward, careful clinical evaluation by the internal medicine
specialist (history, physical examination, ECG and chest X ray
evaluation, bedside ECHOCARDIOGRAPHY when needed) allowed
orthopaedics and anaesthesiologists to schedule surgery and choice
anaesthesiology strategy within 48 hours from trauma. Postoperative
24-48 hours observation in Intensity care unit will be planned for high
risk patients.

Multidiciscplinary team organization post surgical treatment

A dedicated medical service, with multidisciplinary competences,
followed patientsafter surgery. Antibiotic prophylaxis, mainly cefazolin,
was started in surgery room and prosecuted for at least 24 hours. Careful
evaluation of comorbidities and their treatment aimed to decrease the
risk of postoperative complications. Particular care has been paid to
proper hydration and nutrition, careful nursing management. Pain
control may be obtained with paracetamol or opiods The Australian
Hip Fracture Evidence Based Clinical Practice Guidelines [12] suggest
that patients with hip fracture should be offered a coordinated
multidisciplinary rehabilitation program. Strict collaboration with
physiotherapists is essential and should lead to early mobilization
with individualized programs according to patient characteristics
to obtain the most favourable results. Patients were sit in bed on 1*
post-operative day and therefore gradually mobilized according to the
load allowed on treated limb. Early assisted ambulation (i.e. within 48
h of surgery) accelerates functional recovery [13]. The careful search
for the cause of fall was carried out during hospitalization in order to
prevent further trauma. Treatment to limit progression of osteoporosis
was encouraged [14]. A better recognition and understanding of
delirium had the objective to decrease the duration of hospital stay
and favour early mobilization [15-16]. A program of accelerated
discharge admission to a rehabilitation program should be considered
in patients who were previously well. Home-base rehabilitation may
lead to functional improvement in patients who are not candidate to
intensive rehabilitation program, in particular for those with previous
cognitive impairment. Nursing care facilities are reserved to patients
who do not fulfil criteria for the previous two solutions, or with severe
social problems. Hospital and health care district for care continuity is
contacted through a continuous collaboration with Social Service Staff
Health and Social Agency staff.

Results

From September 15" 2011 to December 15% 2011, 297 patients with
hip fracture were admitted to our hospital. There was a large prevalence
of female sex (202 vs. 95). Mean age was 82.6 years (range 48-97 years).
Neck fractures and per throcanteric fractures accounted for 47% and
45% respectively, while in the other 8% of patients femur fracture was
sub throcanteric. A comprehensive preoperative multidisciplinary
team evaluation, including echo cardographic examination when
needed, was obtained in all patients (71 % evaluated within 24 hours
from hospital admission) Dementia, heart failure and coronary heart
disease were the more frequently detected co morbidities (Table 1).
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Period under Historical
study period
Number 297 235
Sex : female /male 202/95 155/80
Mean age (years) 82.6+9 83.2+10
Preserved BADL > 3 57% n.a.
Dementia 38% 33%
Heart failure 14% 19%
Coronary artery disease 14% 16%
COPD 25% 21%
Cerebrovascular disease 20% 18%
Diabetes 10% 9%
Average time to surgery (days) 3.1+1.9 3.7+2.2
Early surgery (<48 hours) 54% 26%
Average time to clinical evaluation (days) 1.1+0.7 n.a.
Early clinical evaluation (< 24 hours) 69% n.a.
Average lenght of hospital stay (days) 15.1+6.3 18.1+7.2

Table 1: Characteristics of patients. Main clinical end-points.

More than 3 BADL were preserved in 57% of patients, while a motility
index > 2 was preserved in 51%. Echocardiographic examination
allowed to detect not previously diagnosed severe aortic valve disease
in 9 % of patients thus allowing change of anesthesiologist strategy
before surgery. Four patients with severe life threatening co morbidities
were not treated, Data were compared with an historical sample
before development of multidisciplinary team (235 patients admitted
between January 1 and March 31 2011, table 1). In this group only 26%
underwent surgery within 48 hours from admission early surgery in the
period under examination was performed in 57% of patients (p<0.001).
Moreover the percentage of early interventions increased progressively
from 37% in the period September 15 2011-October 15 2011 to 65 % in
the period November 15-December 15 2011.

Since most of surgical interventions at that time were performed
under spinal anesthesia, one of the main causes of delay has been
ongoing oral anticoagulant or clopidogrel —prasugrel treatment that
accounted for more than 10% of the population under study. The
widespread adoption of a protocol to early antagonize the effects of
warfarin with oral vitamin K administration and the decision to not
withdraw antiplatelet drugs in patients with medicated stents and to
perform the intervention in general anesthesia had recently significantly
increased the number of patients undergoing early intervention (at
present near 80%).Unstable clinical condition at hospital arrival, mainly
heart or respiratory failure that needed clinical stabilization, accounted
for another 5-10% of surgery delayed > 48 hours from trauma. Finally
organizational problems accounted for most of the remaining cases of
delayed surgery.

Hospital mortality has been 2.3% (7/297 patients) in comparison
to 3, 1% in historic period. Three patients died for respiratory failure,
2 for renal failure, and respectively 1 for rupture of an abdominal
aortic aneurysm and 1 for complicated stroke. Overall incidence of
severe complications has been low, less than 8% (mainly pneumonia
and respiratory failure) while, despite LMWH prophylaxis, scheduled
Doppler examination at fifth postoperative day showed 18% incidence
of distal DVT. No proximal symptomatic DVT however was
diagnosed. Mean length of hospital stay, 18.1 + 7 days in historical
sample, significantly decreased to 16.6 + 8.9 days in September 15 2011
+ October 15 2011 and to 13.6 + 4.7 days (p=0.0022) in November
15-December 15 2011.
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Discussion

The analysis of main international health-care models has been
conducted in a recent systematic review [17]: when the patient is
followed in an orthopedic ward with a geriatrician integrated into the
orthopedic team associated with multiprofessional group, the lowest
in-hospital mortality rate, length of and mean time to surgery (1.43
days) are reported [17].

Our model is based on the hypothesis that a multidisciplinary team
(cardiologists, orthopedists, geriatricians, anesthesiologists, nurses
and physiotherapists) coordinated by an internal medicine specialist
may further improve 1) clinical results, 2) organizational and clinical
governance results 3) economic and climate results:

Preliminary data from this model of organization showed a
significant increase of patients treated surgically < 48 hours, a low
perioperative mortality and postoperative complication rate and a
significant, although further improvable, decrease of length of hospital
stay. Hospital mortality in our series has been 2.3 %. In recent papers
in hospital mortality in patients with hip fracture has been reported
between 3.7 and 7.3 % [18,19]. Medical co morbidities (atrial fibrillation,
heart failure, diabetes, renal failure, dementia) were independently
related to an higher risk of death at 30 days [8-11]. In the study by
Husko et al. [20] intensive geriatric rehabilitation within hospital
was compared to standard care in local community hospitals. No
differences in mortality at discharge (4% in both groups) were found,
although in patients treated intensively functional recovery was more
frequent. Similar results were reported by Bielza-Galindo et al. [21].
Thus although the effects on functional recovery may be significantly
influenced by intensive rehabilitation programs, only a careful
preoperative evaluation and postoperative treatment of comorbidities
and complications may allow to limit in hospital mortality.

Conclusion

In conclusion we believe that in elderly patients with hip fracture
an integrated multidisciplinary approach may improve clinical results.
An early accurate preoperative risk assessment, allowing the choice of
better anesthesiology strategy and if needed post operative observation
in a higher intensity care unit, may limit perioperative mortality while
a careful evaluation in the post operative period allowing a better
treatment of co morbidities and to prevent/ treat early complications
could significantly improve life expectancy and quality of life.
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