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Abstract
Purpose of Review To examine the literature to identify the optimal methods to manage patients with mild cognitive impairment
(MCI) in the perioperative period.
Recent Findings Several studies have identified the risk of delirium and other postoperative complications in patients with
dementia and other cognitive disorders. Recent studies have shown a significant impact in performance on measures assessing
processing speed and inhibitory function which can continue to have their effect after several years of surgery. Little research has
been published that specifically focuses on elderly patients with mild cognitive impairment.
Summary An optimal treatment plan cannot be formed based on the available literature. Since the elderly with cognitive
disorders such as MCI and dementia typically are accompanied by multiple comorbidities as well as impaired mobility, the
physician should focus not only on treating the orthopedic problem but also on the patient. Further research on this specific topic
is needed.
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Introduction

Mild cognitive impairment is prevalent in older adults. MCI
represents an intermediate stage between normal aging and the
development of pathologic aging and dementia [1]. Patients
with MCI suffer from moderate memory impairment due to
deficits in attention and cognitive flexibility but do not fulfill
the diagnostic criteria of dementia [2]. The diagnosis of MCI
was based on (1) impairment in one of the four cognitive
domains; (2) cognitive concerns by the subject, informant,
examining nurse, or physician; (3) essentially normal func-
tional activities; and (4) absence of dementia (based on

published criteria). MCI has two main types—amnestic and
non-amnestic [3]. Amnestic MCI (MCI-A), in which memory
impairment predominates, is a precursor of clinical
Alzheimer’s disease (AD) [3, 4]. Non-amnestic forms of
MCI most commonly affects executive function and are not
well studied but are associated with fewer negative outcomes
compared to MCI-A. Due to its fluctuating course, many peo-
ple with MCI are overlooked as having normal cognition;
however, they remain at risk of developing dementia.
Annual prevalence estimates for MCI range from 10 to 20%
in persons older than 60 years, with the incidence increasing
proportionally with age [5]. Although there are studies that
examine the risk in patients with dementia undergoing cardiac
procedures, there are no studies that directly assess the risk of
perioperative complications in patients with mild cognitive
impairment.

Literature Review

Current Content databases in PubMed were searched using
the following key terms: cognitive impairment, rehabilitation,
orthopaedic procedures, surgical procedures, and mild
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cognitive impairment. Our literature review revealed that there
are no prospective studies that examineMCI and its impact on
the patients undergoing orthopedic surgeries. Our understand-
ing of the risks and complications is extrapolated from the
several retrospective studies done on patients with dementia
during their perioperative period [6]. Approximately 1 in 5
seniors, without dementia, who are scheduled for elective sur-
gical procedures likely have underlying MCI [2, 7, 8]. The
biggest perioperative factor in negative outcomes is postoper-
ative delirium (POD) [9•, 10•, 11•, 12]. Patients who experi-
enced PODwere alsomore likely to be diagnosed withMCI at
the first subsequent follow-up (23% vs. 7%) [6]. The cognitive
decline was not limited to onlyMCI and up to 60% of geriatric
patients who had delirium during their hospitalization were
found to have dementia over the next 3 years following sur-
gery [13]. This finding has led to various epidemiological,
clinicopathological, neuroimaging, biomarker, and experi-
mental studies suggesting that delirium and mild cognitive
impairment share common pathological mechanisms [14–18].

Among surgeries, cardiac surgeries carry a higher risk of
developing POD, but POD risk is increased in all surgeries,
including orthopedic procedures [12, 19, 20]. POD in-
creased the risk of postoperative pulmonary and cardiovas-
cular complications, increased intensive care unit (ICU)
stay, and hospital length of stay (LOS) [21]. Previous stud-
ies have identified a prevalence of MCI, specifically, MCI-
A subtype was 45% among patients undergoing elective
coronary artery bypass grafting (CABG) surgery. The prev-
alence of MCI-A in patients undergoing total hip joint re-
placement (THR) was about 20% which is significantly less
than the reported prevalence before CABG surgery [22].
This may be attributed to the higher presence of cardiovas-
cular risk factors present in subjects presenting for CABG
surgery, as cardiovascular disease and risk factors for it are
well known to be associated with cognitive impairment.
Exposure of the elderly to anesthesia and surgery can also
transiently affect postoperative cognitive function in some
patients, a phenomenon referred to as postoperative cogni-
tive dysfunction (POCD) [23–26]. POCD should be distin-
guished from MCI as the former is more transient [27–29].
Based on the duration, POCD can be classified into two
types: short-term and long-term. The former is usually a
transitory cognitive decline lasting up to 6 weeks after a
cardiac operation with an incidence of 20–50%, whereas
the latter can be a subtle deterioration of cognitive function
occurring six months after an operation with an incidence of
10–30% [30]. General anesthesia alters activation and blood
flow to the brain which could partly explain postoperative
cognitive decline (POCD). Patients under propofol sedation
or anesthesia have shown greater reductions in global cere-
bral blood flow, with a greater reduction in the inferior pre-
frontal region, relative to studies of healthy adults [31].
POD and POCD can occur concurrently and noted in 77%

of surgical patients at discharge, which suggests that both
conditions could share a common mechanism which in re-
cent studies was associated with the increased concentration
of peripheral inflammatory markers such as c-reactive pro-
tein (CRP) and interlukin-6 (IL-6) [18, 32, 33]. The timing
of the surgery also plays a role as any delay in hip replace-
ment independently increases the risk of perioperative de-
lirium [34]. Postoperatively, MCI, especially when associ-
ated with POD, increased the LOS in the hospital and at
rehabilitation, progress of functional improvement during
rehabilitation, and the discharge destination [35].

Testing

Due to the paucity of guidelines, patients are not routinely
screened for MCI before any orthopedic surgeries. Using
MiniCog (a brief, validated, structured cognitive screening
tool with high inter-rater reliability and patient acceptance)
before surgery can diagnose 25–33% of elective surgical pa-
tients ≥ 65 years of age with probable cognitive impairment
[36]. MiniCog evaluation was found to be performing better
than mini-mental state examination (MMSE) for screening
patients withMCI [37]. It could identify at-risk patients before
the onset of POD and POCD.

Prevention

Once a patient is identified to be at risk for delirium in the
perioperative setting, a comprehensive risk reduction strategy
should be implemented. Initial assessment includes a com-
plete history and physical, baseline cognitive testing, and
medication reconciliation for deliriogenic medications.
Family and caregivers should also be educated about delirium
and ways they can help reduce the risk. Geriatric consultation
is desirable where available.

Postoperatively, an interdisciplinary approach should in-
clude expert pain management, adequate hydration, early mo-
bilization, sensory enhancement (glasses, hearing aids, and
dentures), attempt to normalize sleep-wake cycles, placing
clocks and calendars to encourage redirection, to name a few
interventions.

Additionally, the Hospital Elder Life Program (HELP; now
known as AGS CoCare: HELP) assesses and targets six risk
factors for delirium and reduces the incidence by approxi-
mately 40%. Interventions are non-pharmacologic, low tech,
and performed by trained volunteers.

The American Geriatrics Society CoCare has both
Orthopedics curriculum as well has HELP curriculum to aid
in delirium identification and prevention.
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Conclusion

The measurement of baseline cognition in older adults under-
going orthopedic surgeries is important given the impact of
underlying MCI on postsurgical outcomes. The patients are at
increased risk of POD, POCD, increased risk of pulmonary
and cardiovascular complications, increased intensive care
unit (ICU) requirement, hospital length of stay (LOS), and
impact on postoperative rehabilitation.

Compliance with Ethical Standards

Conflict of Interest The authors whose names are listed immediately
below certify that they have NO affiliations with or involvement in any
organization or entity with any financial interest (such as honoraria; edu-
cational grants; participation in speakers’ bureaus; membership, employ-
ment, consultancies, stock ownership, or other equity interest; and expert
testimony or patent-licensing arrangements), or non-financial interest
(such as personal or professional relationships, affiliations, knowledge,
or beliefs) in the subject matter or materials discussed in this manuscript.

Vikrant Tambe, Ciandra D’souza, Daniel Ari Mendelson

Human and Animal Rights and Informed Consent This article does not
contain any studies with human or animal subjects performed by any of
the authors.

References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance
•• Of major importance

1. Petersen RC, Stevens JC, Ganguli M, Tangalos EG, Cummings JL,
DeKosky ST. Practice parameter: early detection of dementia: mild
cognitive impairment (an evidence-based review). Report of the
Quality Standards Subcommittee of the American Academy of
Neurology. Neurology. 2001;56(9):1133–42.

2. Hodl AK, Bonelli RM, Kapfhammer HP. Mild cognitive impair-
ment: a review of the literature. MMW Fortschr Med.
2005;147(23):40–3.

3. Mariani E, Monastero R, Mecocci P. Mild cognitive impairment: a
systematic review. J Alzheimers Dis. 2007;12(1):23–35.

4. Lehrner J, Gufler R, Guttmann G, Maly J, Gleiß A, Auff E, et al.
Annual conversion to Alzheimer disease among patients with mem-
ory complaints attending an outpatient memory clinic: the influence
of amnestic mild cognitive impairment and the predictive value of
neuropsychological testing. Wien KlinWochenschr. 2005;117(18):
629–35.

5. Langa KM, Levine DA. The diagnosis and management of mild
cognitive impairment: a clinical review. JAMA. 2014;312(23):
2551–61.

6. Sprung J, Roberts RO, Knopman DS, Petersen RC, Weingarten
TN, Schroeder DR, et al. Perioperative delirium and mild cognitive
impairment. Mayo Clin Proc. 2016;91(2):273–4.

7. Petersen RC. Clinical practice. Mild cognitive impairment. N Engl
J Med. 2011;364(23):2227–34.

8. Plassman BL, Langa KM, Fisher GG, Heeringa SG, Weir DR,
Ofstedal MB, et al. Prevalence of cognitive impairment without

dementia in the United States. Ann Intern Med. 2008;148(6):427–
34.

9.• Park EA, Kim MY. Postoperative delirium is associated with neg-
ative outcomes and long-term mortality in elderly Koreans: a ret-
rospective observational study. Medicina (Kaunas). 2019;55(10)
This study was a retrospective analysis and evaluated postop-
erative delirium in elderly Korean patients following major
abdominal surgery. It found that this surgery was associated
with negative clinical outcomes including an increased length
of hospital stay; length of ICU stay; adverse medical events;
reoperation; ICU readmission; medical costs; discharge to
somewhere other than the patient’s home; hospital readmis-
sion; in-hospital mortality; and three-month, six-month, and
12-month mortality. Although it looked at patients with ab-
dominal surgeries, the study was important in highlighting
the effects of delirium as a major postoperative complication
following orthopedic surgeries as well.

10.• Agrawal S, Turk R, Burton BN, Ingrande J, Gabriel RA. The
association of preoperative delirium with postoperative outcomes
following hip surgery in the elderly. J Clin Anesth. 2020;60:28–33
This was a retrospective cohort study that evaluated the im-
pact of delirium on postoperative recovery in patients with hip
surgery. After controlling for potential confounding variables,
it was found that preoperative delirium, which has more inci-
dence in patients with mild cognitive impairment, was associ-
ated with increased risk of postoperative delirium, pulmonary
complications, extended hospital stay, hospital readmission,
and mortality. Given the lack of studies on preoperative delir-
ium and its postoperative outcomes, there is an increasing ne-
cessity for further investigations as well as the development
and implementation of targeted risk-reduction programs in
the future.

11.• Susano MJ, Scheetz SD, Grasfield RH, et al. Retrospective analy-
sis of perioperative variables associated with postoperative deliri-
um and other adverse outcomes in older patients after spine sur-
gery. J Neurosurg Anesthesiol. 2019;31(4):385–91 This is a ret-
rospective analysis but was done in patients undergoing spinal
surgeries looking at the various factors that are likely associ-
ated with postoperative delirium. This study did not look at
mild cognitive impairment directly as one of the factors that
increase the risk of delirium but did include two factors that
are associated with an increased incidence of mild cognitive
impairment—increased age and nursing home status. This
study further advances the importance of specific studies
looking at these factors and their impact on patients.

12. Mangusan RF, Hooper V, Denslow SA, Travis L. Outcomes asso-
ciated with postoperative delirium after cardiac surgery. Am J Crit
Care. 2015;24(2):156–63.

13. Rockwood K, Cosway S, Carver D, Jarrett P, Stadnyk K, Fisk J.
The risk of dementia and death after delirium. Age Ageing.
1999;28(6):551–6.

14. Fong TG, Davis D, GrowdonME, Albuquerque A, Inouye SK. The
interface between delirium and dementia in elderly adults. Lancet
Neurol. 2015;14(8):823–32.

15. Lee SJ, Jung SH, Lee SU, Lim JY, Yoon KS, Lee SY.
Postoperative delirium after hip surgery is a potential risk factor
for incident dementia: a systematic review and meta-analysis of
prospective studies. Arch Gerontol Geriatr. 2020;87:103977.

16. Fong TG, Inouye SK, Jones RN. Delirium, dementia, and decline.
JAMA Psych. 2017;74(3):212–3.

17. Fujishiro H, Kawakami I, Oshima K, Niizato K, Iritani S. Delirium
prior to dementia as a clinical phenotype of Lewy body disease: an
autopsied case report. Int Psychogeriatr. 2017;29(4):687–9.

18. Kazmierski J, Banys A, Latek J, Bourke J, Jaszewski R, Sobow T,
et al. Mild cognitive impairment with associated inflammatory and

298 Curr Geri Rep  (2020) 9:296–299



cortisol alterations as independent risk factor for postoperative de-
lirium. Dement Geriatr Cogn Disord. 2014;38(1–2):65–78.

19. Itagaki A, Sakurada K, Matsuhama M, Yajima J, Yamashita T,
Kohzuki M. Impact of frailty and mild cognitive impairment on
delirium after cardiac surgery in older patients. J Cardiol.
2020;76:147–53.

20. Urban MK, Sasaki M, Schmucker AM, Magid SK. Postoperative
delirium after major orthopedic surgery. World J Orthop.
2020;11(2):90–106.

21. Tong C, Huang C,Wu J, XuM, Cao H. The prevalence and impact
of undiagnosed mild cognitive impairment in elderly patients un-
dergoing thoracic surgery: a prospective cohort study. J
Cardiothorac Vasc Anesth. 2020;34:2413–8.

22. Silbert B, Evered L, Scott DA, McMahon S, Choong P, Ames D,
et al. Preexisting cognitive impairment is associated with postoper-
ative cognitive dysfunction after hip joint replacement surgery.
Anesthesiology. 2015;122(6):1224–34.

23. Mason SE, Noel-Storr A, Ritchie CW. The impact of general and
regional anesthesia on the incidence of post-operative cognitive
dysfunction and post-operative delirium: a systematic review with
meta-analysis. J Alzheimers Dis. 2010;22(Suppl 3):67–79.

24. Pratico C, Quattrone D, Lucanto T, et al. Drugs of anesthesia acting
on central cholinergic system may cause post-operative cognitive
dysfunction and delirium. Med Hypotheses. 2005;65(5):972–82.

25. Nishikawa K, Nakayama M, Omote K, Namiki A. Recovery char-
acteristics and post-operative delirium after long-duration laparo-
scope-assisted surgery in elderly patients: propofol-based vs.
sevoflurane-based anesthesia. Acta Anaesthesiol Scand.
2004;48(2):162–8.

26. Brown CH, Jones EL, Lin C, et al. Shaping anesthetic techniques to
reduce post-operative delirium (SHARP) study: a protocol for a
prospective pragmatic randomized controlled trial to evaluate spinal
anesthesia with targeted sedation compared with general anesthesia
in older adults undergoing lumbar spine fusion surgery. BMC
Anesthesiol. 2019;19(1):192.

27. Zarbo C, Brivio M, Brugnera A, Malandrino C, Trezzi G, Rabboni
M, et al. Post-operative cognitive decline (POCD) after
gynaecologic surgery: current opinions and future applications.
Arch Gynecol Obstet. 2018;297(3):551–4.

28. Kapila AK, Watts HR, Wang T, Ma D. The impact of surgery and
anesthesia on post-operative cognitive decline and Alzheimer’s

disease development: biomarkers and preventive strategies. J
Alzheimers Dis. 2014;41(1):1–13.

29. Ballard C, Jones E, Gauge N, Aarsland D, Nilsen OB, Saxby BK,
et al. Optimised anaesthesia to reduce post operative cognitive de-
cline (POCD) in older patients undergoing elective surgery, a
randomised controlled trial. PLoS One. 2012;7(6):e37410.

30. Newman MF, Kirchner JL, Phillips-Bute B, Gaver V, Grocott H,
Jones RH, et al. Longitudinal assessment of neurocognitive func-
tion after coronary-artery bypass surgery. N Engl J Med.
2001;344(6):395–402.

31. Saxena N, Gili T, Diukova A, Huckle D, Hall JE, Wise RG. Mild
propofol sedation reduces frontal lobe and thalamic cerebral blood
flow: an arterial spin labeling study. Front Physiol. 2019;10:1541.

32. Liu X, Yu Y, Zhu S. Inflammatory markers in postoperative delir-
ium (POD) and cognitive dysfunction (POCD): a meta-analysis of
observational studies. PLoS One. 2018;13(4):e0195659.

33. Bryson GL,Wyand A,Wozny D, Rees L, TaljaardM, Nathan H. A
prospective cohort study evaluating associations among delirium,
postoperative cognitive dysfunction, and apolipoprotein E geno-
type following open aortic repair. Can J Anaesth. 2011;58(3):
246–55.

34. Pioli G, Bendini C, Giusti A, Pignedoli P, Cappa M, Iotti E, et al.
Surgical delay is a risk factor of delirium in hip fracture patients
with mild-moderate cognitive impairment. Aging Clin Exp Res.
2019;31(1):41–7.

35. Carrillo CB, Barr C, George S. Cognitive status and outcomes of
older people in orthopedic rehabilitation? A retrospective-cohort
study. Geriatrics (Basel). 2020;5(1).

36. Culley DJ, Flaherty D, Fahey MC, Rudolph JL, Javedan H, Huang
CC, et al. Poor performance on a preoperative cognitive screening
test predicts postoperative complications in older orthopedic surgi-
cal patients. Anesthesiology. 2017;127(5):765–74.

37. Li X, Dai J, Zhao S, LiuW, Li H. Comparison of the value ofMini-
Cog and MMSE screening in the rapid identification of Chinese
outpatients with mild cognitive impairment. Medicine
(Baltimore). 2018;97(22):e10966.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

299Curr Geri Rep  (2020) 9:296–299


	Geriatric Orthopedics and Challenges with Mild Cognitive Impairment
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Literature Review
	Testing
	Prevention
	Conclusion
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



