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Abstract. Background and aim. The increase in the average-age and in the percentage of elderly people implies
an exponential increase in fractures of the proximal femur. A common consequence of hip fracture in elderly
patients is delirium, characterized by cognitive confusion or a lethargic-type condition. Predisposing factors
have been identified, but risk factors assessment useful for managing clinical intervention, has not received
unanimous consent. This work aims to identify the potential risk factors for delirium in the elderly operated
for hip fracture. Methods: In this prospective observational study, we included 83 patients aged 265 years.
Patients undergoing osteosynthesis of the femur and hip replacement for fractures were included. Patients
already delusional in the pre-operative period were excluded. At the time, deadlines TO (pre-operative), and
T1,T3,T7 post-operative day, delirium, hematic parameters, blood transfusions, were assessed. Resu/ts: Level
of delirium was assessed obtaining 80% not delusional and 20% delusional. Glycemia and hemoglobin were
not found to be risk factors, although they are known to influence cognitive status; we hypothesize they
should be considered predisposing factors. Comorbidities such as atrial fibrillation and Chronic Obstructive
Pulmonary Disease were found associated with delirium. The most advanced age, anxiolytic drugs, the use of
benzodiazepine as anaesthetic, the time surgical waiting, were found significantly associated with delirjum.
Conclusions: Taken together, findings of this prospective observational study showed that environmental and
metabolic risk factors might contribute to make elderly susceptible to develop postoperative delirium following
hip surgery. Thus, these patients should be adequately assessed and monitored. (www.actabiomedica.it)
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Introduction

One of the major health problems in elderly is
represented by hip fracture, that represent an import-
ant orthopedic trauma able to increase morbidity and
triggering mechanisms of functional decline. Because
the average age and the prevalence of “older adults” (>

80 years-old) within the population increased, there
was an exponential increase in fractures of the proxi-
mal femur, make it a primary emergency in the elderly
wellness (1).

A major complication in elderly patients follow-
ing hip fracture is represented by postoperative delir-
ium (2-4), for which has been estimated an incidence
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rate varying from 13.0% to 70.0% (5), being the high
variability, the consequence of measurement methods
and criteria used to diagnose it, and patients’ suscep-
tibility.

Delirium is an acute and complex disorder that
can develop in hours or over a few days, it produces a
significant decline in the initial cognitive, perceptual
and consciousness / attention state of the subject (6).

There are two main forms of delirium: hyperac-
tive, in which the patient is agitated at a motor level,
disoriented in space and time and subject to visual and
auditory hallucinations; hypoactive, or lethargic state,
in which the patient does not show any of the previous
symptoms, but rather apathy, drowsiness and above all
the absence of communication and response to stimuli
of various kinds (6). Postoperative delirium is associ-
ated with poor outcomes, such as impaired function-
al and cognitive recovery, increased hospital length of
stay (7,8), becoming the major obstacle to successful
rehabilitation treatment of these patients (9), and a
serious cause of morbidity and mortality, being asso-
ciated with a 2 to 5 times higher mortality risk (10).

The importance of limiting the adverse event of
postoperative delirium have leaded physicians to ana-
lyze risk factors to prevent it (11). Authors stated that
in the general geriatric population, 30% to 40% of the
delirium episodes could be prevented by treatment of
the risk factors (12).

However, analysis of the risk factors remains com-
plex and the link between the hip fracture (orthopedic
lesion) and delirium (neurological processes alteration)
remains rather enigmatic. In several studies delirium
has been associated with a large variety of predisposing
factors, including older age (13,14), male gender (15),
dementia (16), multiple medical comorbidities (17)
and polypharmacy (18). But several studies remain
weak and not able to offer sufficiently clear procedural
indications. Indeed, the complex anamnestic situation
that frequently elderly patients showed, may be con-
sidered the main difficulty in organizing and analysing
the risk factors.

Risk factors can be divided into predisposing and
precipitating. The predisposing factors are present at
the time of hospitalization and represent the patient’s
basic vulnerability. The precipitating factors are harm-
ful events or factors related to hospitalization that

contribute to the development of delirium (19,20).
Patients with a high basic vulnerability can develop
delirium if subjected to even single precipitating factor
of a mild degree (19).

In elderly people, predisposing factors to an in-
creased risk of developing delirium can be considered
psychiatric comorbidities (21) or a high number of
other comorbidities, often occurring with aging (3,11).
Whereas precipitating factors may be considered: hos-
pitalization time before surgery (22); narcotics (23,24);
functional dependence (25,26), waiting time for sur-
gery (27), pain and problems with pain management
(28,29). All factors that may induce alteration of the
physiological homeostasis of the subject, known that
elderly have a reduced ability to respond to metabolic
or environmental stress.

Furthermore, dementia is associated with oth-
er predisposing factors for postsurgical delirium and
could be considered a “confounding factor” leading to
false conclusions about the longitudinal association
between the candidate precipitating factor (es.: age),
accident and delirium (30). The focusing adopted by
authors on very elderly patients (age > 80 years) also,
could induce a non-correct evaluation or an over-esti-
mation of risk factors.

Therefore, by the present study, we sought to in-
vestigate the potential risk factors for post-operative
delirium in elderly operated for fracture of the prox-
imal femur.

Materials and methods
Study participants

We have performed a prospective observational
study enrolling 123 patients aged > 65 years, hospital-
ized with a diagnosis of proximal femur fracture (intra
and extracapsular) at the Department of Orthopedics
and Traumatology of the “Maggiore della Carita” Uni-
versity Hospital of Novara from 1 May 2019 to 15
September 2019.

All patients were informed about the study, and
all included consented to participate. Patients under-
going fracture osteosynthesis or hip replacement sur-
gery were included, excluding non-operated patients.
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This study was performed in accordance with the
“Strengthening the Reporting of Observational Stud-
ies in Epidemiology” (STROBE) Guidelines. All the
study participants were asked to carefully read and sign
an informed consent,

obtaining the written permission for any
third-party materials you have included. The research-
ers provided to protect the privacy and the study pro-
cedures according to the Declaration of Helsinki.

Intervention

All enrolled patients underwent osteosynthesis or
prosthetic replacement surgery for fracture of the prox-
imal femur, divided as follows: 35/83 (42%) fixation
with Gamma 3 locked intramedullary nail (Stryker
Howmedica), 13/83 (16%) fixation with long Gam-
ma nail (Stryker Howmedica), 26/83 (31%) bi-polar
cemented hip hemiarthroplasty, 6/83 (7 %) Total Hip
Arthroplasty (THA), 4/83 (4%) fixation with three
cannulated screws.

In the 24 hours before surgery (T0) the deliri-
um level of all patients in the sample was assessed by
administering the Delirium Rating Scale (DRS) test
(31): patients with scores higher than 10/32 points at
TO were excluded as they were considered already de-
lusional.

Enrolled patients were evaluated with the DRS
and for each patient several parameters were taken
in account: serum-blood levels of hemoglobin (Hb),

hematocrit (Ht) and glucose, comorbidities and drug
therapies, the ASA (American Society of Anesthesiol-
ogy) classification, the use of pre-anesthesia, the quan-
tity (number of bags of concentrated erythrocytes)
and the time of blood transfusions: 24 hours before
surgery (T0), on the 1st postoperative day (T1), 3 and
7 days after intervention (T3 and T7, respectively).

The mental state and the other parameters indi-
cated were reported on a Case Report Form for each
patient and then on a dedicated database for statistical
analysis.

Statistical analysis

The characteristics of the sample were described
by calculating the percentages or mean values with
standard deviation of the quantifiable parameters.

The distribution of the continuous variables in
the two groups were analyzed with the chi-square test.
The categorical variables analyzed in the two groups
of patients (Delusional vs Non-delusional) was instead
evaluated with the Student’s t-test for independent
samples. Furthermore, a logistic regression analysis
was performed to assess whether there were any risk
factors for delirium. All the results of the statistical
analyses were carried out with the SW STATA 13
(StataCorp LP, College Station, TX, USA); p<0.05

was considered as statistically significant.

ND

M Gamma 3 blocked intramedullary nail ¥ Cemented jointed hip endoprosthetics

¥ Total Hip Arthroplasty
¥ Long Gamma nail

3 cannulated screws

M Gamma 3 blocked intramedullary nail ® Cemented jointed hip endopros thetics

¥ Total Hip Arthroplasty
¥ Long Gamma nail

3 cannulated screws

Figure 1. Distribution of the several surgical interventions in Not Delusional (ND) (Fig.1A) and Delusional (D) group (Fig.1B) studied.
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Results

The study considered 123 patients, 40 of whom
were excluded because already delusional at the time
of admission. Of the 83 patients included in the study,
57 (69%) were female and 26 (31%) were male, respec-
tively.

All patients enrolled before surgery were classi-
fied by the anesthesiologist according to the American
Society of Anesthesiology (ASA Class) obtaining the
following distribution: 1/83 (1%) ASA 1, 12/83 (14%)
ASA I, 43/83 (52%) ASA 111, 27/83 (33%) ASA IV

In the postoperative period 17/83 (20%) of pa-
tients were delirious (D) while 66/83 (80%) were not
delirious (ND). ND patients were represented by
44/66 (67%) females, and 22/66 (33%) males; D pa-
tients were 13/17 (76%) female and 4/17 (24%) male.

ASA class ND patients: 1/66 (1%) ASA I; 10/66
(15%) ASA 1I; 34/66 (52%) ASA III; 21/66 (32%)
ASA TV. ASA class D: 0/17 (0%) ASA TI; 2/17 (12%)
ASA 11, 9/17 (53%) ASA 1IT; 6/17 (35%) ASA TV.

The breakdown by type of surgery among ND
and D patients was displayed in Figure 1.

The prevalence of comorbidities in the ND and D
patients were displayed in Figure 2 A and B; in con-
comitance with the comorbidities, the corresponding
therapies for the ND and D patients were displayed in
Figure 2 C and D.

Hemotransfusions performed in the 1st post-sur-
gery day, 3rd post-surgery day and 7th post-surgery
day resulted in ND and D patients were resumed in
Figure 3A; the level of delirium assessed with the DRS
scale among ND and D patients was displayed in Fig-
ure 3B, where is described that patients with a DRS
score < 10 in T'1 were not found delusional at T3 and
T7.

The values of glycemia, hemoglobin and hemato-
crit have showed no changes along the post-surgery
days monitoring; any statistical difference of the values
has been detected between delusional and not delu-
sional group (data not shown).

Comparing the several variables occurring in ND
and D patients, comorbidity, therapy, and pre-anesthe-
sia were found with sufficient statistical significance.
No statistical significance was found related to gender

(see Table 1 for further details).

M Arterial hypertension W Atrial Fibrillation

1 Chronic Obstructive Pulmonary Disease Anxiety
@ ® Other comorbidities

M Arterial hypertension W atrial Fibrillation

¥ Chronic Obstructive Pulmonary Disease Anxiety
m Other comorbidities

ND

W Antihypertensive M Antiarrhythmic @ Corticosteroids
Anxiolytic W Antiplatelet W Other therapies

W Antihypertensive W Antiarrhythmic  © Corticosteroids
Anxiolytic W Antiplatelet B Other therapies

Figure 2. Distribution of several comorbidities (A, B) and pharmacological therapy (C, D) in Not Delusional (ND) and Delusional

(D) group studied.
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Figure 3. Bar-graphs illustrating the hemotransfusions administered in Not Delusional (ND) and Delusional (D) group studied dur-
ing the several postoperative days taken in consideration (A), and DRS scale detection of delusional level (B).

Table 1. Statistical analysis by Chi-Square test, of variables
occurring in Not delusional and Delusional group. Significance
p< 0.05

In delusional patients prevail Atrial Fibrillation
(29% D vs 11% ND), anxiety (41% D vs 8% ND),
antiplatelet drugs (35% D vs 9% ND), antiarrhythmics

Not Delusional  Statistie (29% D vs 11% ND) and anesthetic premedication

Delusional ¢ oo (p) with benzodiazepine (71% D vs 53% ND) (see Table 1
Gender for further details).
Male 22 4 0.437 The distribution of the continuous numerical
Female 44 13 ' variables Glycemia, Hb, Htc, Age in the two groups
Comorbidities of subjects evidenced that only the most advanced age
Hypertension 33 11 was significantly associated with delirium (see Table 2
NO-Hypertension 33 0.279 for further details).
Atrial fbrillation 7 5 To evaluate any predictive factors of delirium, the
NO-Atrial Fibsillation 59 12 0.049 continuous numerical variables were inserted one by
BPCO 3 3 one in a univariate logistic model. From these models
NO-BPCO 63 14 0.063 only the age variable, among those considered, could
Anicty s . constitute a prognostic factor of delirium, as depicted

0.000 by Table 2.

NO-Anxiety 61 10 y Jabie
Terapy
Antihypertensive 33 12 0.129 Discussion
NO- Antihypertensive 33
Antiarrhythmic 7 0.049 The literature demonstrates the beneficial effects
NO- Antiarrhythmic 59 12 of an intervention program focused on the recognition
Corticosteroids 3 3 0.063
NO- Corticosteroids 63 14 ) Table 2. Statistical analysis by t-test and Logistic Regression, of
Anxiolytic 5 7 continuous variable detecting in Not delusional and Delusional
NO-Anxiolytic 61 10 0.00 group. Significance p< 0.05.

) Not  Delusional t-test Logistic
Antiplatelet 6 6 0.006 Delusional (p) Regression
NO- Antiplatelet 60 11 (p)
Preanesthetic Glycemia (mg/dl) 12322 124+27 09261  0.925
No use 31 Hb (g/d1) 11«1 11«1 0.6496 0.645
Midazolam 0.5 30 0.000 Hitc (%) 31+4 31+3 0.6385 0.651
Midazolam 1.0 8 Age (years) 84+8  89:7 00222  0.027
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and early treatment of delirium in elderly patients with
proximal femur fracture (11,32). Early geriatric care
can reduce the incidence, severity, and duration of de-
lirium; these interventions focus on adequate oxygen
supply, maintenance of electrolyte balance, pain treat-
ment, elimination of unnecessary drugs, regulation of
cardiocirculatory and renal function, adequate nutri-
tion and early mobilization and rehabilitation (11,32).
However even if in elderly patients the above listed
parameters are all generally important into assuring a
correct control of patients” homeostasis, not all of them
can be considered effective risk factors for postopera-
tive delirium insurgence following hip surgery and the
literature at today has not reach unanimous consent.

In our work the gender and the type of surgery
did not result to be risk factors for delirium. Similarly,
the difference between the two groups of delusional
and non-delusional ones, regarding the comorbidities
of hypertension and chronic obstructive pulmonary
disease, have not reached statistical significance.

Although parameters such as Glycemia, Hb
and Htc has been considered important to influence
brain function and the cognitive status of the elder-
ly (11,33,34), in our research they have not reached
the statistical significance to be considered effective
risk factors. On the contrary, Mosk et al., (11) have
indicated low postoperative Hb levels as a risk factor
for delirium. We hypothesize that these parameters
should be considered precipitating factors, the influ-
ence of which has become important only in very el-
derly patients (> 80 years-old), in whom physiological
homeostasis can be considered compromised. In our
sample the presence of subjects < 70 years old may
explain the discrepancy with the Mosk et al. results,
in support to the hypothesis that hematic parameters
should be considered precipitating factors, only in very
elderly patients.

It is relevant that about half (52%) of patients was
blood transfused after surgery and in particular almost
all of these (42% of the total) in the 3rd postoperative
day. The use of blood transfusion has been observed
more frequent in delusional patients than in non-de-
lusional, but our results are not enough significative
to promote blood transfusion as risk factors, even if
transfusion 77 sé is a procedure not totally exempt from
risks (35). However, in the present study all days of

hospitalization were not systematically considered, but
fixed evaluation times were chosen, therefore the eval-
uation of blood transfusions may be not precise, and
we could underestimate them. We hypothesize that
a dangerous condition arises behind the blood trans-
fusion, in which low cerebral blood flow predisposes
patients to impaired brain function that can develop
into delirium.

Regarding the level of delirium, it should be not-
ed that already in the preoperative period (T0) the
patients who subsequently have experimented delir-
ium started from higher DRS values that gradually
increased during subsequent days. These findings ev-
idence that these patients were somehow predisposed
to delirium and that surgery is not the only cause.

Atrial fibrillation and anxiety can be considered
risk factors properly associated with delirium as well
as antiarrhythmics, antiplatelet drugs, anxiolytics, and
pre-existing psychiatric pathologies. However, these
findings represent the evidence of an existing neuro-
pathological susceptibility.

In the present work the use of anesthetic pre-
medication with benzodiazepine has been confirmed
to represent a risk factor for postoperative delirium,
as elsewhere evidenced (23). This finding once more
claims attention on the anesthetic protocols to be used
during surgery in elderly patients.

Other environmental and metabolic parameters
such as dependence in activities of daily living before
the fracture, the stay living in care structure, long wait-
ing times for surgery, high number of comorbidities
or organ disease, have been recognized as risk factors
to develop postoperative delirium in elderly patients
(11,32). However, these parameters are indicative of
an occurrence of compromised physiopathological sta-
tus. This dysfunctional status could be considered as a
disturbance in both peripheral and central neurotrans-
mitter system, leading patients at risk of post-operative
delirium and at risk of falling, that could lead to anoth-
er fracture (36,37). The long waiting times for surgery
may also represent a risk of developing postoperative
delirium following proximal fracture of the femur (27),
remarking that an altered response to environmen-
tal stress occurs in the elderly patients. Therefore, we
should consider that the heterogeneity and complexity
of the delirium issue, particularly in the older patients
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operated for fracture of the proximal femur, suggests
the need for multidisciplinary management (38).

Conclusions

Taken together, our findings showed several envi-
ronmental and metabolic variables contribute to make
elderly patients susceptible to develop postoperative
delirium following hip surgery. However, the logistic
regression model has given age only, as predictive fac-
tor for delirium in particular, we have found that the
most advanced age was significantly associated with
delirium. It is our opinion that the occurrence of nu-
merous variables precipitating the event might make
a condition of susceptibility iz s¢, rather than a risk
factor. Therefore, further studies are warranted to pre-
vent post-operative delirium, starting from a careful
determination of environmental situations particularly
in very older patients.

Acknowledgements. The authors are grateful to Mrs Roberta
Caccia, for her contribution in data collection for her gradua-
tion thesis.

The authors are grateful to Dr Andrea Rasi, for his critical revi-
sion of the present work.

Conflicts of interest. All authors declare no conflict of inter-
ests, funding sources or consultant relationships with any orga-
nizations involved in this research. In accordance with Ethics
Committee of University of East Pedmont the approval has not
been asked as it is an observational study without any interven-
tion outside the normal standard practice.

References

1. Roche J, Wenn R, Sahota O, Moran C. Effect of comorbid-
ities and post operative complication on mortality after hip
fracture in elderly people: prospective observational cohort
study. BMJ 2005; 331: 1374.

2. Fricchione GL, Nejad SH, Esses JA, et al. Postoperative
delirium. Am J Psychiatry 2008; 165: 803-12.

3. Lee KH, Ha Y-C, Lee Y-K, Kang H, Koo K-H. Frequency,
risk factors, and prognosis of prolonged delirium in elderly
patients after hip fracture surgery. Clin Orthop Relat Res
2011; 469: 2612-20.

4. Toro G, Calabro G, Toro A, de Sire A, Iolascon G. Lock-
ing plate fixation of distal femoral fractures is a challenging
technique: a retrospective review. Clin Cases Miner Bone

Metab 2015; 12: 55-8.

5. Bruce AJ, Ritchie CW, Blizard R, Lai R, Raven P. The
incidence of delirium associated with orthopedic surgery: a
meta-analytic review. Int Psychogeriatr 2007; 19: 197-214.

6. Fricchione GL, Nejad SH, Esses JA, et al. Postoperative
delirium. Am ] Psychiatry 2008; 165: 803-12.

7. Krogseth M, Watne LO, Juliebo V, et al. Delirium is a risk
factor for further cognitive decline in cognitively impaired
hip fracture patients. Arch Gerontol Geriatr 2016; 64: 38—
44,

8. Zywiel MG, Hurley RT, Perruccio AV, Hancock-Howard
RL, Coyte PC, Rampersaud YR. Health economic impli-
cations of perioperative delirium in older patients after sur-
gery for a fragility hip fracture. ] Bone Joint Surg Am 2015;
97: 829-36.

9. Gleason L], Schmitt EM, Kosar CM, et al. Effect of de-
lirium and other major complications on outcomes after
elective surgery in older adults. JAMA Surg 2015; 150:
1134-40.

10. Kat MG, de Jonghe JF, Vreeswijk R, et al. Mortality asso-
ciated with delirium after hip-surgery: a 2-year follow-up
study. Age Ageing 2011; 40: 312-18.

11. Mosk CA, Mus M, Vroemen JPAM, van der Ploeg T, Vos
DI, Elmans LHG]J, van der Laan L. Dementia and delirium,
the outcomes in elderly hip fracture patients. Clin Interv
Aging 2017: 12 421-30.

12. Inouye SK, Westendorp RG, Saczynski JS. Delirium in el-
derly people. Lancet (London, England) 2014; 383: 911-22.

13. Guo Y, Jia P, Zhang J, Wang X, Jiang H, Jiang W. Preva-
lence and risk factors of postoperative delirium in elderly
hip fracture patients. ] Int Med Res 2016; 44: 317-27.

14. Shen Y, Shen H-L, Zhang W Fang X-T. Risk factors for de-
lirium of elderly patients undergoing hip fracture operation.
Natl Med ] China 2013; 93: 3276-79.

15. Moerman S, Tuinebreijer WE, de Boo M, Pilot P, Nelis-
sen RGHH, Vochteloo AJH. Validation of the risk model
for delirium in hip fracture patients. Gen Hosp Psychiatry
2012; 34: 153-9.

16. Lee HB, Mears SC, Rosenberg PB, Leoutsakos JM,
Gottschalk A, Sieber FE. Predisposing factors for postop-
erative delirium after hip fracture repair in individuals with
and without dementia. ] Am Geriatr Soc 2011; 59: 2306-13.

17. Gleason L], Schmitt EM, Kosar CM, et al. Effect of de-
lirium and other major complications on outcomes after
elective surgery in older adults. JAMA Surg 2015; 150:
1134-40.

18. Dolan MM, Hawkes WG, Zimmerman SI et al. Delirium
on hospital admission in aged hip fracture patients: predic-
tion of mortality and 2-year functional outcomes. ] Geron-
tol Ser A Biol Sci Med Sci 2000; 55: M527-M534.

19. Inouye S, Viscoli C, Horwitz R, Hurst L, Tinetti M. A pre-
dictive model for delirium in hospitalized elderly medical
patient based on admission characteristic. Ann Intern Med
1993; 119: 474-80.

20. Inouye S, PA C. Precipitating factors for delirium in hospi-
talized elderly persons: a predictive model and interrelation-



Acta Biomed 2021; Vol. 92, Supplement 3: ¢2021569

21.

22.

23.

24.

25.

26.

27.

28.

29.

30

31.

ship with baseline vulnerability. JAMA 1996; 275: 852-7.
Schuurmans M]J, Duursma SA, Shortridge-Baggett LM,
Clevers G-J, Pel-Littel R. Elderly patients with a hip frac-
ture: the risk for delirium. Appl Nurs Res 2003; 16: 75-84.
Fick DM, Steis MR, Waller JL, Inouye SK. Delirium super-
imposed on dementia is associated with prolonged length of
stay and poor outcomes in hospitalized older adults. ] Hosp
Med 2013; 8: 500-5.

Sieber FE, Neufeld KJ, Gottschalk A, et al. Effect of Depth
of Sedation in Older Patients Undergoing Hip FractureRe-
pair on Postoperative Delirium. The STRIDE Randomized
Clinical Trial. JAMA Surg 2018; 153: 987-95.

Schrijver EJ, de Graaf K, de Vries OJ, Maier AB, Nanayak-
kara PW. Efficacy and safety of haloperidol for in-hospital
delirium prevention and treatment: a systematic review of
current evidence. Eur ] Intern Med 2016; 27: 14-23.
Witlox ], Eurelings LS, de Jonghe JF, Kalisvaart KJ, Eike-
lenboom P, van Gool WA. Delirium in elderly patients and
the risk of postdischarge mortality, institutionalization, and
dementia: a meta-analysis. JAMA 2010; 304: 443-51.
Bilotta F, Lauretta MP, Borozdina A, Mizikov VM, Rosa G.
Postoperative delirium: risk factors, diagnosis and perioper-
ative care. Minerva Anestesiol 2013; 79: 1066—76.

de Sire A, Invernizzi M, Baricich A, et al. Optimization of
transdisciplinary management of elderly with femur proxi-
mal extremity fracture: A patient-tailored plan from ortho-
paedics to rehabilitation. World J Orthop 2021; 12: 456-66.
Morrison RS, Magaziner ], Gilbert M et al. Relationship
between pain and opioid analgesics on the development
of delirium following hip fracture. ] Gerontol Ser Biol Sci
Med Sci 2003; 58: 76-81.

Nie H, Zhao B, Zhang YQ, Jiang Y-H, Yang Y-X. Pain and
cognitive dysfunction are the risk factors of delirium in el-
derly hip fracture Chinese patients. Arch Gerontol Geriatr
2012; 54: e172—e174.

. Bruce A, Ritchie C, Blizard R. The incidence of delirium

associated with orthopedic surgery: a meta-analytic review.
Int Psycogeriatr 2007; 19: 197-214.

Trzepacz P, Baker R, Greenhouse J. A symptom rating scale
for delirium. Psychiatry Res 1988; 23: 89-97.

32.

33.

34.

35.

36.

37.

38.

Yang Y, Zhao X, Dong T, Yang Z, Zhang Q, Zhang Y. Risk
factors for postoperative delirium following hip fracture re-
pair in elderly patients: a systematic review and meta-analy-
sis. Aging Clin Exp Res 2017; 29:115-26.

Rawling AM, Sharret AR, Albert MS, et al. The Associa-
tion of Late-Life Diabetes Status and Hyperglycemia With
Incident Mild Cognitive Impairment and Dementia: The
ARIC Study. Diabetes Care 2019; 42: 1248-54.

Vochteloo AJ, Borger van der Burg BL, Mertens B, et al.
Outcome in hip fracture patients related to anemia at ad-
mission and allogeneic blood transfusion: an analysis of
1262 surgically treated patients. BMC Musculoskelet Dis-
ord 2011; 12: 262.

Leigheb M, Pogliacomi F, Bosetti M, et al., Postoperative
blood salvage versus allogeneic blood transfusion in total
knee and hip arthroplasty: a literature review. Acta Biomed
2016; 87(Suppl.1): 6-14.

Silverstein JH, Timberger M, Reich DL, Uysal S. Central
nervous system dysfunction after noncardiac surgery and an-
esthesia in the elderly. Anesthesiology 2007; 106: 622-628.
Tolascon G, de Sire A, Calafiore D, et al. Multifactori-
al Assessment of Risk of Falling in 753 Post-Menopausal
Women: A Multicenter Cross-Sectional Study by the Ital-
ian Group for the Study of Metabolic Bone Diseases. Clin
Interv Aging. 2020; 15: 1077-84.

Leigheb M. Intent and program of the new Minerva Or-
thopedics Editor in Chief. Minerva Orthop 2021; 72: 2-3.

Received: 15 November 2021

Accepted: 20 December 2021

Correspondence:

Prof. Alessandro de Sire, MD

Physical and Rehabilitative Medicine, Department of Medical
and Surgical Sciences, University of Catanzaro “Magna Graecia”
Via Tommaso Campanella, 115

88100 Catanzaro, Italy

Email: alessandro.desire@unicz.it
https://orcid.org/0000-0002-5541-8346



