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Incidence of postoperative delirium in patients undergoing total
knee arthroplasty—an Asian perspective

Juncheng Huang', Hamid Rahmatullah Bin Abd Razak’, Seng Jin Yeo’

"Yong Loo Lin School of Medicine, National University of Singapore, Singapore; “Department of Orthopaedic Surgery, Singapore General Hospital,

Singapore

Contributions: (I) Conception and design: HR Bin Abd Razak, SJ Yeo; (II) Administrative support: HR Bin Abd Razak; (III) Provision of study
materials or patients: SJ Yeo; (IV) Collection and assembly of data: HR Bin Abd Razak, ] Huang; (V) Data analysis and interpretation: All authors; (VI)

Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.
Correspondence to: Hamid Rahmatullah Bin Abd Razak, MBBS, GDFM, MRCS, I0C Dip Sp Phy. Department of Orthopaedic Surgery, Singapore
General Hospital, 20 College Road, Academia Level 4, Singapore. Email: hamidrazak@gmail.com.

Background: Very little is known in the literature with regards to the incidence of postoperative delirium
following total knee arthroplasty (TKA) in Asians and the associated surgical factors. We conducted a
retrospective study on incidence of postoperative delirium following TKA in Asians.

Methods: One thousand sixteen knees of 954 consecutive patients who underwent TKA by the senior
author of this study in the year 2006 were included in this review. All written and electronic medical records
for patients were screened. Delirium was recorded to be present based on clinical entry onto the patients’
inpatient hospital notes and a diagnosis made by psychiatrist based on the Diagnostic and Statistical Manual
of Mental Disorders, 4th Edition (DSM-IV). All statistical analysis was performed using SPSS v.18.0 IBM
Corp., Armonk, NY, USA).

Results: The incidence of postoperative delirium in our patients undergoing TKA was 0.59%. Six patients
had a confirmed diagnosis of delirium postoperatively. We noted an association between a higher mean age
(P<0.0001), a lower body mass index (P<0.0001), Chinese ethnicity (P=0.002), male gender (P=0.002) and
chronic opioid use (P<0.0001) with incidence of post-operative delirium. We also noted a higher proportion
of post-operative DVT (P<0.0001) and wound infection (P<0.0001) in the delirium group.

Conclusions: The incidence of postoperative delirium in Asians undergoing TKA in our institution is

very low at 0.59%. Advanced age, lower body mass index, Chinese ethnicity, male gender and preoperative

chronic opioid use may be associated with developing postoperative delirium.
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Introduction

Total knee arthroplasty (TKA) is a widely performed
procedure that has been successful in alleviating pain and
restoring function, and its relevance has been increasing
in ageing populations internationally (1). However, some
patients experience suboptimal outcomes from surgery
due to postoperative complications, one of which is
delirium (2). Modern studies have evaluated the risk factors
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and incidence of postoperative delirium in post-TKA
patients. A systematic review (3) investigating the incidence,
risk factors, and prevention strategies for postoperative
delirium analysed ten original articles, of which five
original articles studied the incidence and risk factors of
postoperative delirium in patients undergoing TJA—a total
of three studies (4-6) done on its incidence as well as a total
of two studies (5,6) done on its risk factors. The incidence
ranged from 0% to 10%, whereas the independent
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predictors of postoperative delirium included age, history
of psychiatric illness, decreased functional status, decreased
verbal memory and the use of specific anaesthetic agents
(benzodiazepines and opioids).

However, the epidemiology of these studies mainly
focused on non-Asian populations. Our study seeks
to investigate both the incidence and risk factors of
postoperative delirium in patients undergoing TKA with a
focus on the Asian population. This is especially relevant in
today’s ageing Asian population (7).

Methods
Ethical considerations

The Institutional Review Board (IRB) of our institution
approved the conduct of this study (CIRB 2017/2467).

Study design and participants

We conducted a retrospective review of 954 consecutive
patients (1,016 knees) who underwent TKA by the senior
author of this study in the year 2006. This particular year was
chosen so that all patients had at least 10 years of follow-
up following the TKA. All patients who underwent primary
TKA were included in our review. Patients who underwent
TKA at our tertiary healthcare institution were all part of
a standard care pathway (Table 1) where they are assessed
by the anaesthetists preoperatively, referred to the relevant
specialists for optimization for surgery and are reviewed by
physiotherapists before and after surgery. As part of our care
pathway, patients are screened for alterations in their mental
state in the postoperative period daily by simple questioning
for orientation to time, person and place. Those who are
found to be in an altered mental state are then referred
to the psychiatrist for further assessment. Diagnosis of
delirium was made by a psychiatrist based on the diagnostic
and statistical manual of mental disorders (Table 2), 4th
Edition (DSM-1V). The patients were separated into two
groups: a non-delirium group and a delirium group.

Surgical procedure

Anaesthesia was either general or spinal. A midline skin
incision was made and the joint was exposed through a
medial parapatellar approach. The patella was then everted.
A medial or lateral soft tissue release was then performed
depending on the demands of the knee deformity. The
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menisci and the anterior cruciate ligament were excised.
The posterior cruciate ligament was recessed but kept
intact. The knee was flexed and the tibia was manoeuvred
anteriorly for the bone cuts. Tibial bone cuts were
performed with use of an extramedullary guidance jig.
Thereafter, femoral bone cuts were performed with use of
an intramedullary guidance jig. Flexion and extension gaps
were checked and balanced with further soft tissue release.
Trial implant components were inserted. Osteotomy was
performed on the patella with the final thickness not less
than 12 mm. The range of motion, stability, rotational
balance, posterior cruciate ligament tension and patellar
tracking were manually checked with the trial components
in place. The definitive metal-backed fixed bearing implants
(PFC CR; Depuy Orthopaedic International, Leeds,
UK) were then cemented (Smartset; Depuy Orthopaedic
International, Leeds, UK). All excess cement was removed
and the surgical field irrigated copiously before wound
closure in layers with sutures.

Outcome evaluation

All written and electronic medical records for patients were
screened. Demographic information, perioperative details,
drug usage, type of anaesthesia, perioperative complications,
comorbidities, and pre-existing psychiatric conditions
were derived from these records. Chronic drug usage was
assumed if the patient had been on a particular drug for
more than 3 months.

Statistical analysis

Incidence was calculated using standard formula. All
statistical analysis was performed using SPSS v.18.0 (IBM
Corp., Armonk, NY, USA).

Results
Incidence of postoperative delirium

The incidence of postoperative delirium was 0.59%
(6/1,016). Half of those diagnosed with delirium (3/6) went
on to have a documented history of dementia in the years
following the index TKA.

Associations with postoperative delirium (lable 3)

The median age in the delirium group of 78 years
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Table 1 Standard care pathway for total knee arthroplasty patients in our institution

Preoperative assessment by anaesthetists

Mechanical and chemical prophylaxis (subcutaneous enoxaparin) against venous thromboembolism

Patients on warfarin were admitted 2 days prior for conversion to subcutaneous enoxaparin

Patients on aspirin where continued on their aspirin without subcutaneous enoxaparin

Postoperative analgesia

Intravenous patient-controlled analgesia of morphine till VAS pain score is less than five

Paracetamol, non-steroidal anti-inflammatory drugs (NSAIDs) if no contra-indications

Opioids (codeine or tramadol) for breakthrough pain after IV PCA has been taken off

Discharged when able to walk independently with walking aid and climb stairs (if required at patients’ residence)

VAS, visual analogue scale.

Table 2 Diagnostic criteria for delirium

Disturbance in consciousness (impaired ability to focus, sustain or shift attention)

Change in cognition (memory impairment, disorientation or language disturbance) or perceptual disturbance (misinterpretations, illusions,

or hallucinations)

The disturbance develops over a short period of time and fluctuates during the course of the day

There is laboratory or clinical evidence that the delirium state is caused by the direct physiological consequences of a general medical

condition

Source: Widiger et al. (8).

[interquartile range (IQR): 73.9-82.1 years] was
significantly higher than that in the non-delirium group
of 67 years (IQR: 58.6-75.4 years) (P<0.0001). The
proportion of males in the delirium group of 67% was also
significantly higher than that in the non-delirium group of
18% (P=0.002). It was noted that there was a significantly
smaller proportion of Chinese in the delirium group of
83% versus the non-delirium group of 90% (P=0.002).
Furthermore, there was a lower mean BMI in the delirium
group of 22 kg/m’ than the non-delirium group of
28 kg/m’ (P<0.0001), and a higher proportion of chronic
opioid use in the delirium group of 66.6% than the non-
delirium group of 9% (P<0.0001).

A comparison of co-morbidities revealed a lower
proportion of Parkinson’s disease in the delirium group
of 0% than the non-delirium group of 0.1% (P<0.0001)
and a lower proportion of pre-existing dementia in the
delirium group of 0% than the non-delirium group of 0.1%
(P<0.0001).

A comparison of postoperative complications also
revealed a higher proportion of superficial wound infection
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in the delirium group of 17% than the non-delirium group
of 0.5% (P<0.0001), and a higher proportion of DV'T in the
delirium group of 17% than the non-delirium group of 0.1%
(P<0.0001).

Discussion

In the present study, the incidence of postoperative
delirium following TKA was calculated to be 0.59%,
which is very low at our institution. This is supported by
Krenk ez al., who reported the incidence to be 0% in a
study size of 225 patients with a mean age of 70 years (9).
However, the incidence varies across studies, which another
study conducted by Jankowski ez 4/, which reported the
incidence to be 10% in a study size of 418 patients aged
>65 years (5). A possible explanation could be that a
standard care pathway is likely to be important in reducing
the incidence of postoperative delirium (10). Another
possible hypothesis is that a different diagnostic tool used
to establish the diagnosis of delirium affects the calculated
incidence. In both the present study and that of Krenk ez 4.,
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Table 3 Comparison between delirium group and non-delirium group
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Clinical variables

Delirium (n=6)

Non-delirium (n=1,010) P value

Mean age, years (range)
Female gender, n [%]
Race, n [%]

Chinese

Malay

Indian

Others
Right knee surgery, n [%]
Mean body mass index, kg/m® (range)
Intra-operative time, minutes [range]
Chronic benzodiazepine use, n [%]
Chronic opioid use, n [%]
Post-operative analgesia use-NSAIDS, n [%]
Post-operative analgesia use-opioids, n [%]
Spinal anaesthesia, n [%]
Complications, n [%]

Superficial wound infection

Prosthetic joint infection

UTI

Chest infection

Pulmonary embolism

DVT
Comorbidities, n [%]

Hypertension

Ischaemic heart disease

Stroke

Psychiatric

Diabetes

Oncological

Parkinson

Dementia

Charlson comorbidity index (range)

78 (73.9-82.1)
2[33]

5 [83]
0[0]
1[7]
01[0]

3 [50]
22.0 (20.2-23.8)
99 [84-113]
01[0]
4166.7)

3 [50]

4 [66.7)

3 [50]

1[17]
0[0]
01[0]
01[0]
01[0]
1[17]

5[83]
2[33]
0[0]
0[0]
2[33]
1117]
0 [0]
0[0]
2.8 (2.1-3.5)

67 (58.6-75.4)
825 [82]

898 [90]
34 [3]
64 [6]
14 1]

487 [48]

28.0 (22.6-33.4)
94 [70-118]
71[0.7]

87 [9]

683 [68]

420 [42]

497 [49]

6 [0.5]
2[0.2]
410.4]
2[0.2]
31[0.3]
110.1]

747 [74]
432 [43]
30 [3]
16 [2]
201 [20]
37 [4]
110.1]
110.1]
2.3(1.9-3.3)

<0.0001
0.002

0.002
0.631
0.303
0.771
0.928
<0.0001
0.378
0.841
<0.0001
0.358
0.215
0.968

<0.0001
0.912
0.881
0.912
0.897

<0.0001

0.603
0.638
0.667
0.756
0.412
0.094
<0.0001
<0.0001
0.310
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the DSM-1V criteria was used, compared to the Confusion
Assessment Method (CAM) used in the study conducted
by Jankowski ez 4. This could potentially mean that the
CAM is more sensitive and hence more useful in diagnosing
delirium (3). Inouye er 4/l. noted that the CAM has been
shown to be sensitive, specific, reliable and easy to use for
the identification of delirium (11).

We also noted some associations with postoperative
delirium. Looking at the patient demographics, a higher
mean age and male gender is associated with a higher risk
of postoperative delirium whereas a higher BMI reduces
the risk of postoperative delirium. A study done by Chung
et al. shows that an increase in age by 1 year increased
the risk of delirium by 1.15 times (12). Similarly, while
the present study shows that men are at higher risk of
developing postoperative delirium, there is no current
literature to support this except a recently published a
paper by Oh ez al. which concluded that men are at higher
risk of postoperative delirium after hip fracture surgery
in a prospective cohort study (13). They attributed this to
their underlying preoperative disease severity. Conversely, a
higher BMI is associated with a lower risk of postoperative
delirium, which we purport to be due to the nutritional
status, though there has been no current literature to
support this. However, Agar et al reported that a higher
body mass index offered some benefit in survival in patients
with delirium in palliative care (14).

Looking at the perioperative circumstances, chronic
opioid use is associated with a higher risk of postoperative
delirium. While there is no current literature to support
this, opioid use postoperatively has been shown to not
increase the risk of postoperative delirium by Nandi
et al. (15). In the same study, they showed that
benzodiazepine and isoflurane use perioperatively is an
independent risk factor for postoperative delirium (15).

Looking at the postoperative complications, wound
infection and DVT are associated with a higher risk of
postoperative delirium. However we purport that this could
be a confounding effect, as a result of the general health
status of patients who had postoperative delirium being
poorer as compared to those who did not.

Looking at the patient co-morbidities, the results suggest
that Parkinson’s disease and dementia are associated with a
lower risk of postoperative delirium. However, given that
we only have such a small pool of patients diagnosed with
delirium, and that only 0.1% (1/1,010) of the non-delirium
group was diagnosed with Parkinson’s disease or dementia,
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the results are inconclusive. Chung ez /. explains otherwise,
that a history of dementia is an independent risk factor for
postoperative delirium (12). Our study also noted that 50%
(3/6) of patients diagnosed with delirium went on to have a
history of dementia recorded, hence indicating a potentially
stronger association between dementia and postoperative
delirium.

Nonetheless, we do appreciate the limitations of our
study. Firstly the method of identifying cases of delirium
by retrospective medical record review is obviously prone
to bias. However, we have confidence that the protocoled
approach to the care of our post-TKA patients would have
limited variability and inaccuracy. Secondly, given the small
pool of patients diagnosed with postoperative delirium of
0.59% (6/1,016), there are limitations to the significance
of our analysis. Thirdly, the gender biasedness towards
females (81.4%) does affect the interpretation of our results.
However, this is the demographic representation of patients
undergoing TKA in our institution, which is difficult to
modify. The strengths of our study include the use of
prospective registry data making it valuable enough for
trend analysis. We also had a relatively large cohort size and
studied a variety of perioperative risk factors.

Conclusions

Incidence of postoperative delirium following TKA in our
Asian population is low. This is likely contributed by use of
a standard care pathway although prospective evaluation is
necessary. Higher mean age, male gender, lower BMI and
chronic opioid use may be associated with a higher risk of
postoperative delirium.
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