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Worldwide fragility fractures, and in particular hip fracture, 
represent a clinical and social emergency [1]. It has been 
estimated, due to progressive population ageing, that the 
incidence will increase by nearly 60% over the next 20 years. 
Most patients with hip fracture are aged > 85 years, have two 
or more severe comorbidities, and about 50% suffer from 
moderate to severe functional impairment [2]. Surgery in 
these patients is associated with a 30-day mortality that 
approaches, and often exceeds 10% [3]. One year mortality 
after surgery for hip fracture is near 30% in comparison to 
6.3% expected 1-year mortality in a healthy age-matched 
population at the time of the fracture [4]. A recent paper 
reports that in centenarians, the risk of death in the group of 
patients who sustain hip fracture HF significantly exceeds 
that of the control cohort, especially in the 3 months after 
surgery [5]. In addition, more than 60% of surviving patients 
do not recover full autonomy in basic daily life activities 
after hip fracture.

Orthogeriatrics pioneering work is due to Devas and 
colleagues in Great Britain [6]. In their model, patients are 
transferred to a geriatric unit after surgery. As Devas wrote: 
“The most important physical sign in geriatric orthopedics is 
to see the patient walk. The next most important is to see that 
the patient can undertake the ordinary activities of daily liv-
ing. Hence all treatment must be aimed at the restoration of 
both as quickly as possible.” In a recent paper published by 
New England Journal of Medicine [7] the author suggests, 
and we agree, “a multidisciplinary approach to that patient’s 
perioperative care—….—with a focus on return to function, 

activities of daily living, and appropriate assessment and 
treatment of osteoporosis.”

International health-care models for the approach to 
elderly patients with hip fracture may be suggested as fol-
lows: (a) Geriatric consultant service in the orthopedic ward. 
The patient is treated in the orthopedic ward until transferral 
to a rehabilitation center. The geriatric consultative service 
is on request. (b) Orthopedic ward and daily consultative 
service. Geriatrician consults are provided from admis-
sion to discharge. (c) Geriatric and rehabilitation ward and 
orthopedic consultant service. The patient is followed at the 
geriatric ward and the orthopedic surgeon is consultative. 
(d) Orthopedic ward and integrated care. This is the most 
sophisticated model where the orthopedic surgeon and the 
geriatrician manage the patient together from admission 
until discharge. The patient is in an orthopedic ward, and 
the geriatrician is integrated into the orthopedic team. A 
multi-professional group with nurses, social workers, physi-
otherapists, and others is formed, and standardized treatment 
paths are implemented.

Although no prospective, randomized trials have been 
conducted to compare different models of orthogeriatrics, 
consultant models do not show significant advantage in 
comparison to traditional orthopedic management. Compre-
hensive geriatric assessment and intervention on admission 
seem related to more beneficial results, and integrated care 
shows the lowest mean values regarding in-hospital mortal-
ity rate, the lowest length of stay and the lowest mean time 
to surgery [8]. This is the approach of most orthogeriatric 
units [9].

Improved long-term functional results have been reported 
in orthogeriatric models; however, early postoperative mor-
tality had been only slightly affected [10]. In the study by 
Husko et al. [11], intensive geriatric rehabilitation within 
hospital was compared to standard care in local community 
hospitals. No differences in mortality at discharge (4% in 
both groups) are found, although functional recovery is more 
frequent in patients treated intensively. Similar results are 
reported by Bielza-Galindo et al. [12]. In other studies, hos-
pital mortality in patients with hip fracture has been reported 
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between 3.7 and 7.3% [12, 13]. Atrial fibrillation, heart 
failure, diabetes, renal failure, dementia are independently 
related to a higher risk of early death [13–17]. Recently 
Stenqvist et al. [18] compared 993 patients followed by an 
orthogeriatric service with a control group of 989 patients 
treated before implementation of the service. In-hospital 
mortality decreases (3.1% vs. 6.3%, p 0.009) after ortho-
geriatric service introduction. The geriatricians optimized 
patients for surgery and improved care preoperatively.

Thus although the effects on functional recovery may be 
significantly influenced by intensive rehabilitation programs, 
the main objective of orthogeriatric units, only a careful pre-
operative evaluation and postoperative treatment of comor-
bidities and complications may allow a limitation of hospital 
mortality.

Since 2011 in AOU Careggi, Florence, a tertiary teach-
ing hospital treating about 700 cases of hip fracture/year, 
there is in function, a multidisciplinary hip fracture Unit 
led by an internal medicine specialist as part of a Project 
of Italian Health Ministry [RF-2010-2316600]. The Unit 
also includes anesthesiologists, geriatricians, orthopedics, 
nurses, physiotherapists, Health Care and Social Agency 
staff. The objective of the Unit is not only to favor early 
and, if possible, complete functional recovery, but also to 
decrease in-hospital mortality, often due to cardiovascular 
causes, and complication rates. Less than 5% of patients are 
treated conservatively.

The main difference from previous organization mod-
els is the availability of a rapid (within the first 12 h from 
admission) accurate internist/geriatrician clinical evaluation, 
including bed-side echocardiography when needed (near 
50% of cases), and pre- and post-operative systematic tro-
ponin assay. This approach allows detection of severe clini-
cal comorbidities, assessment of cardiovascular conditions 
and volemic status, and therefore, an accurate risk stratifica-
tion. Severe aortic stenosis is found in 7% of patients, mod-
erate to severe mitral regurgitation in 18%, and moderate 
to severe pulmonary hypertension in 25%. Moreover, about 
4% of patients have evidence of ischemic preoperative myo-
cardial damage [19], and another 5% develop postoperative 
myocardial infarction.

Most of the decompensated clinical conditions at 
admission are stabilized by the medical team in order to 
schedule surgical intervention within the first 48 h from 
trauma. At present, more than 80% of patients undergo 
early surgery, while before use of the Hip Fracture Unit, 
patients treated within 48 h were 26%. Moreover, almost 
50% of patients not treated within 48 h were in antico-
agulant treatment at the moment of trauma. Close col-
laboration with anesthesiologists allowed the choice of 
the proper anesthesiology strategy (general vs. spinal in 
high risk patients, e.g., severe aortic stenosis or ischemic 
left ventricular dysfunction), and the sharing of the need 

for brief observation in intensive care unit immediately 
after surgery. In high risk patients, orthopedic surgeons 
identify a less invasive intervention, and decreased intra-
operative blood losses. In the postoperative period, the 
adoption of the modified early warning score (MEWS), 
measured every 4 h, allows recognition and treatment of 
early hemodynamic, respiratory and neurological deterio-
rations. We observed a progressive reduction in mortality 
from 3.8% in 2011 to 1.44% in 2016. In Table 1 in-hospital 
mortality recorded as a rate (events per 1000 person-days) 
with hospital stay as exposure time is reported. Incidence 
rate estimate decreases from 2.61 events per 1000 person-
days (95% CI 1.52–4.18) before hip fracture unit to 1.05 
events per 1000 person-days (95% CI 0.37–2.34) in 2016 
(p = 0.014). A similar trend is observed at 30 days from 
surgery. One year mortality is less than 20%. Average 
length of hospital stay in these 5 years decreased from 17 
to 12 days.

Demographic and clinical characteristics of patients did 
not significantly change in the period under observation. In 
particular mean age, gender distribution, percentage of main 
comorbidities and severity of functional impairment before 
trauma did not significantly change over time.

In conclusion, increasing age and comorbidities fre-
quently affect the outcome in patients undergoing orthopedic 
surgery after trauma. An integrated team may contribute, 
through a careful preoperative risk stratification and a post-
operative therapeutic optimization, to decreasing the time 
from hospital admission to surgery, perioperative complica-
tions and mortality, length of hospitalization. Moreover, it 
allows an understanding of the cause of falling, and to per-
sonalize a proper rehabilitation pathway. The next step will 
be the evaluation of cost-effectiveness of the present model.

Compliance with ethical standards 

Conflict of interest The authors declare that they have no conflict of 
interest.

Statement of human and animal rights The study is part of a project of 
Italian Health Ministry and Regione Toscana –RF-2010-2316600- and 
was approved by Ethical Committee of Regione Toscana.

Table 1  Mortality expressed as incidence rate estimate before and 
after introduction of hip fracture unit

* Versus 2011, p = 0.014

Incidence rate estimate/1000 95% CI

2011 2.61 1.52–4.18
2013 2.00 0.99–3.57
2014 1.69 0.78–3.17
2015 1.84 0.87–3.38
2016 1.05* 0.37–2.34
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Informed consent All patients gave written informed consent to treat-
ment and collection of clinical data for research purposes at admission.
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