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Abstract 

Aims 

To determine the prevalence and association of post-operative delirium (POD) in Head and 

Neck (H&N) cancer patients undergoing free flap reconstruction at the QEUH OMFS unit. 

To assess whether these determinants can be modified to optimise patient care and reduce the 

occurrence of POD. 

 

Introduction 

Delirium remains an important problem in the postoperative care of patients undergoing 

major H&N surgery. Early detection and management improves overall patient outcomes. 

 

Methods 

Patient database containing details of pre-operative physical status including alcohol misuse, 

chronic co-morbidity, and physiological status of 1006 patients that underwent major H&N 

surgery with free flap repair at the QEUH from 2009-2019. Factors associated with delirium 

were studied, identifying univariate associations as well as multivariate modelling to 

determine independent risk factors. 

 

Results 

Incidence of POD within the cohort was 7.5% (75/1006). 

o 53 male: 22 female 

o average age 65.41 years 

The development of POD was strongly associated with pre-existing medical comorbidities, 

excess alcohol and smoking.  

Prolonged surgical operating time (>700 minutes), tracheostomy, blood transfusion and bony 

free-flaps were associated with POD. 

Those with POD were at an increased risk of post-operative wound and lung complications. 

Individuals with POD were more likely to require hospital in excess of 21 days. 

 

Conclusion 

Diagnosis and detection of delirium in post-operative H&N oncology patients is difficult. 

Pre-surgical assessment should identify risk factors for developing delirium. Optimising the 

diagnosis and treatment of delirium will enhance patient care, by reducing further medical 

and surgical complications and reducing overall hospital stay.  
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Abbreviations: 

• POD: Post-operative delirium 

• ACE -27: Adult Comorbidity Evaluation 27 

• ERAS – Enhanced Recovery After Surgery 

• 4AT: The 4As Test 

• DTS-bCAM: Delirium Triage Score – brief Confusion Assessment Method 

• NuDESC: Nursing Delirium Screening Checklist 
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Introduction 

Delirium also known as an 'acute confusional state' is a common clinical syndrome 

characterised by disturbed consciousness, cognitive function or perception, which has an 

acute onset and fluctuating course1. It can develop over days to weeks and is a serious 

condition that is associated with poor outcomes. Fortunately, it can be prevented and treated 

if identified early and managed urgently. 

Delirium is subclassified into three types2: 

• Hyperactive delirium (20% prevalence) 

• Hypoactive delirium (50% prevalence) 

• Mixed type - combination of hyperactive and hypoactive delirium (30% prevalence) 

 

The aetiology of delirium is multifactorial but can be found to arise as a consequence to 

changes in the patient’s physiological status. The causes of hyperactive and hypoactive 

delirium are the same. Often patients may experience both types and fluctuate between them. 

This may be as a result of active disease, surgical insult, substance withdrawal, intoxication 

or exposure to toxins2.  

 

The diagnosis of delirium is based upon the definitions presented using the Diagnostic and 

Statistical Manual of Mental Disorders (DSM V) or the International Classification of 

Diseases 10 (ICD 10)3, 4.  These are represented in full in Appendix A. 

 

Delirium is a common condition. It has a prevalence of 20-30% in medical based hospital 

inpatients and up to 50% in orthogeriatric inpatients post-operatively5. 

 

Specific to the maxillofacial population, Zhu et al 2017, in their systematic review of post-

operative H&N cancer patients, found that the incidence of delirium varied somewhat 

between 11.5% and 35.11%, with an estimated overall prevalence of 19.26%6. More recently, 

Densky et al found an incidence of 10.9% in a population of 515 H&N free flap 

reconstruction patients7. 

 

The diagnosis of delirium is based upon clinical assessment of a patient, in conjunction with 

known risk factors. Identification of patients potentially at risk of delirium is vital in order to 

instigate early preventative measures and ultimately improve long term outcomes. 

Post-operative delirium is associated with longer hospital stays, poorer functional recovery, 

and higher healthcare costs1,3,8. 

 

Delirium assessment tools are recommended within the clinical setting to formally diagnose 

delirium. NICE recommend the use of the short Confusion Assessment Method (CAM). 

However, this requires pre-requisite training to increase the operator validity and accuracy of 

clinical assessment. A recent systematic review of delirium assessment tools highlights the 

need for a “simple” bedside assessment of delirium and recommends the use of9: 

• The 4As Test (4AT)  

• Delirium Triage Score – brief Confusion Assessment Method (DTS-bCAM) 

• Nursing Delirium Screening Checklist (NuDESC) 
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The 4AT has become the more widely adopted and clinically useful bedside clinical delirium 

assessment tools (APPENDIX B) 10-12. It is based upon the 5 elements of the DSM V 

classification. It has a sensitivity and specificity of 89.7% and 84.1% respectively. The 4AT 

is easy to implement and simple to master and incorporate into the general assessment of a 

patient in a ward-based setting 12. 

 

Zhu et al identified multiple risk factors associated with the development of delirium in those 

undergoing major H&N surgery6: 

• Age > 70 years 

• Male Sex 

• Hypertension 

• Surgical duration 

• Blood Transfusion 

• ASA> III 

• Neck Dissection 

• Tracheostomy 

• Free Flap Reconstruction  

• Neck Dissection 

• Tracheostomy 

• Free Flap Reconstruction  

They concluded that these contribute to the pathogenesis and development of delirium within 

the operated H&N cancer population6. 

 

Consequently, it is clear that delirium plays an important role in the post-operative care, 

management and recovery of those undergoing complex H&N cancer operations.  
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Material and Methods 

A patient database containing details and complications of all the patients undergoing 

microvascular free-flap reconstruction for H&N cancer was retrospectively analysed.  

This database collectively contained detailed information for 1006 patients treated at the 

Queen Elizabeth University Hospital Glasgow (formally the Southern General Hospital 

Glasgow) over a 10-year period (January 2009 – December 2019). 

Post – operative delirium was highlighted as being present by searching the database for 

terms: “delirium”, “acute confusional state” and “confusion”.  

 

This database was formulated on a continually updated MS Excel file. Patient details were 

anonymised and transferred to IBM SPSS Version 25 (2019) for statistical analysis. Data 

entries were “cleaned” for erroneous inputs prior to statistical analysis. 

 

Statistical analyses 

Post-operative complications including delirium were identified and individually coded to 

allow comparisons. Factors associated with delirium were studied, identifying univariate 

associations as well as multivariate modelling to determine independent risk factors. 

P values of < 0.05 were counted as significant. 

All statistical analyses were conducted by the authors. 
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Results 

 

General Demographics and Pre-Operative Physiological Status 

The Database consisted of 1006 patient records from January 2009 – December 2019 

(n=1006). 

75/ 1006 (7.5%) of patients were identified as having post-operative delirium (POD). Of 

these, 53 (71%) were male and 22 (29%) female, giving a 2.4: 1 (m: f) ratio. 

 

Male patients were more likely to develop POD in comparison to females (OR 1.58; 95% CI 

0.94-2.66; P<0.08). 

 

Patients greater than 65.41(P<0.05).  years of were found to be of greater risk in developing 

POD. Those over 65 years had an OR of 1.5 (95% CI 0.96-2.47; p=0.071) of developing 

POD. 

 

Patients who smoked tobacco (>20 cigarettes per day) were found to be at increased risk of 

POD (OR 1.69; 95% CI 1.04 - 2.7; P<0.05). 

 

Alcohol consumption (>21 units per week-prior to recent change of 14) was associated with a 

greater risk of developing POD (OR 1.75; 95% CI 1.02 – 23.0; P<0.05). 

 

Those with known co-morbidities specifically vascular disease (OR 2.0; 95% CI 1.1 – 3.3; 

P< 0.05) and COPD (OR 2.23; 95% CI 1.2 – 4.3; P<0.05) were at increased risk of POD. 

Vascular disease constituted those with ischaemic heart disease; cerebral vascular disease 

and/ or peripheral vascular disease. 

 

There was no correlation noted for those with diabetes (OR 0.87; 95% CI 0.34 - 2.2; P < 

0.78), however only 5 patients out of 75 had diabetes within this cohort. 

 

Using formal pre-assessment risk stratification scales demonstrated a clear associated link to 

the risk of POD Adult Comorbidity Evaluation 27 (ACE 27 score) (Appendix C)13, 14. 

  

The use of ACE-27 demonstrated that the more co-morbidities an individual had prior to any 

surgical intervention, dramatically increased their risk of developing POD (Figure 1). 
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Figure 1| ACE-27 and the association with Post-Operative Delirium  
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Peri-operative status and Surgical activity 

All patients within the cohort had a microvascular free flap reconstruction. 

 

Operating times greater than 644 minutes increased the risk of delirium (P<0.05). Mean 

difference of 61 minutes (95% CI 55 - 172; P<0.05): 

• Mean duration in those with POD - 703 minutes 

• Mean duration in those without POD – 644 minutes 

Patients undergoing operations lasting greater than 703 minutes (11 hours 43 minutes) have 

an OR of 1.9 of developing POD. 

 

68/75 (91%) of patients with delirium had a tracheostomy. 805/931(86.5%) of the patients 

without delirium had a tracheostomy. The OR of developing delirium with a tracheostomy 

was 1.33 (P =0.515; 95% CI 0.56-3.16). This was not statistically significant, as the majority 

of patients operated upon had a tracheostomy. 

 

34/75 (45%) patients with POD underwent a blood transfusion (2 units) in comparison to 

300/931 (32%) without POD. Those who required a blood transfusion perioperatively had an 

OR of 1.744; 95% CI 1.085-2.805 (p<0.05).  

 

The type of flap used in reconstructive surgery was found to be of importance. Those 

undergoing a bony composite flap had an OR of 1.6 (CI 1-2.6; P<0.05) in comparison to a 

full soft tissue free-flap.  
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Post-operative period 

Patients who developed POD had a greater risk of developing post-operative wound 

complications (OR 1.6; 95% CI 1.0 – 2.7; P<0.05) and pulmonary complications (OR 3.6; 

95% CI 2.5 – 6.5; 95%; P<0.05).  

Wound complications included infected haematoma; flap failure or haemorrhage.  

Pulmonary complications included chest infections or tracheostomy issues. 

 

H&N patients with POD had a longer duration hospital stay in comparison to those who did 

not develop POD (32 days in comparison to 21 days respectively). The mean difference was 

11 days (P<0.05; 95% CI = 7-15 days). Those with POD had an OR of 3 (95% CI 1.9-5.2) for 

a prolonged hospital stay lasting > 21 days. 

 

20/75 (27%) of patients with POD required a return to theatre which was identical to those 

without POD 248/931 (27%). OR = 1; P = 0.996 therefore this was not significant. 

 

 

A full and detailed summary table of the complete pre, peri and post-operative data analyses 

is demonstrated in Table 1. The principle outcomes of this data are visualised graphically 

using the Odds Ratio (OR) in Figure 2.  
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Pre-Operative Data Analysis Summary 

Parameter Statistical technique Result (Odds Ratio or mean) 95% Confidence Interval (95% CI) 

or Standard Deviation (SD) 

P Value 

Post-Operative Delirium 

(POD) 

Incidence 75/1006 x 100% = 7.5%  N/A N/A 

Gender (male) Binary Logistical regression – 

Odds ratio 

OR 1.582 

• POD Male 53/ 75 (71%) 

• POD Female 22/75 (29%) 

• No POD Male 615/931 (66%) 

• No POD female 391/931 (34%) 

95% CI: 0.946 – 2.645  

 

P < 0.08 

Age Comparison of means 

(Independent sample T Test) 

Delirium – 65.41 years 

No Delirium – 61.15 years 

SD - 13.16 years 

SD - 11.1 years 

P <0.05 

P <0.05 

Age Binary Logistical regression – 

Odds ratio 

Age > 65 years OR 1.5 95% CI 0.96-2.47 P=0.071 

Smoking (Current) Binary Logistical regression – 

Odds ratio 

OR 1.69 

• POD smoker 40/75 (53%) 

• POD Non-smoker (47%) 

• No POD smoker 376/931 (40%) 

• No POD Non-smoker 555/931 (60%) 

95% CI: 1.04 - 2.7 P<0.034 

Alcohol Excess Binary Logistical regression – 

Odds ratio 

OR 1.658 

• POD alcohol 55/75 (73%) 

• POD No alcohol (27%) 

• No POD alcohol 577/931 (62%) 

• No POD No alcohol 354/931 (38%) 

95% CI: 0.977-2.814 P<0.061 

Vascular Disease Binary Logistical regression – 

Odds ratio 

OR 1.950 

• POD vascular disease 20/75 (27%) 

• POD No vascular disease 55/75 (73%) 

• No POD vascular disease 149/931 (16%) 

• No POD No vascular disease 782/931 (84%) 

95% CI 1.133-3.358 P< 0.016 

COPD Binary Logistical regression – 

Odds ratio 

OR 2.226 

• POD COPD 15/75 (20%) 

• POD No COPD 60/75 (80%) 

• No POD COPD 94/931 (10%) 

• No POD No COPD 837/931 (90%) 

95% CI 1.216-4.075 P<0.009 

Diabetes Binary Logistical regression – 

Odds ratio 

OR 0.901 

• POD Diabetes 5/75 (7%) 

• POD No Diabetes 70/75 (93%) 

• No POD Diabetes 71/931 (8%) 

• No POD No Diabetes 860/931 (92%) 

95% CI 0.352-2.308 P <0.828 

ACE-27 score Binary Logistical regression – 
Odds ratio 

None OR 1 (REFERENCE) 

• (Mild) OR 2.159 

• (moderate) OR 3.678 

• (Severe) OR 4.714 

N/A 
95% CI 0.918-5.074 

95% CI 1.597-8.472 

95% CI 1.686-13/181 

N/A 
P =0.078 

P =0.002 

P =0.003 

Peri-operative data analysis Summary 
Parameter Statistical technique Result (Odds Ratio or mean) 95% Confidence Interval (95% CI) 

or Standard Deviation (SD) 

P Value 

Tracheostomy Binary Logistical regression – 
Odds ratio 

OR 1.520 

• POD Trache 68/75 (91%) 

• POD No Trache 7/75 (9%) 

• No POD Trache 805/931 (86%) 

No POD No Trache 126/931 (14%) 

95% CI 0.683-3.385 P = 0.305 

Free flap anatomy Binary Logistical regression – 

Odds ratio 

Soft tissue flap OR 1 (REFERENCE) 

• POD 45/75 (60%) 

• No POD 660/931 (71%) 

Composite flap OR 1.624 

• POD 30/75 (40%) 
No POD 271/931 (29%) 

N/A 

 
 

95% CI 1.002-2.632 

N/A 

 
 

P = 0.049 

Blood Transfusion Binary Logistical regression – 

Odds ratio 

OR 1.744 

• POD transfusion 34/75 (45%) 

• POD No transfusion 41/75 (55%) 

• No POD transfusion 300/931 (32%) 

No POD No transfusion 631/931 (68%) 

95% CI 1.085-2.805 P=0.022 

 

 
 

 

Surgical duration Comparison of means 

(Independent sample T Test) 

Mean duration in those with delirium – 703 minutes 

Mean duration in those without delirium – 644 minutes 

SD - 171 minutes 

 
SD - 160 minutes 

P<0.05 

 
P<0.05 

Surgical duration Binary Logistical regression – 

Odds ratio 

Theatre duration >700 minutes OR 1.9 95% CI 1.1-3.1 P=0.013 

Post-Operative Data Analysis Summary 
Parameter Statistical technique Result (Odds Ratio or mean) 95% Confidence Interval (95% CI) 

or Standard Deviation (SD) 

P Value 

Wound complications Binary Logistical regression – 
Odds ratio 

OR 1.733 

• POD Wound Comp 45/75 (60%) 

• POD No Wound Comp 30/75 (40%) 

• No POD Wound Comp 432/931 (46%) 

No POD No Wound Comp 499/931 (54%) 

95% CI 1.073-2.799 P=0.025 

Pulmonary complications Binary Logistical regression – 

Odds ratio 

OR 4.065 

• POD Pulm Comp 42/75 (56%) 

• POD No Pulm Comp 33/75 (44%) 

• No POD Pulm Comp 222/931 (24%) 

• No POD No Pulm Comp 709/931 (76%) 

95% CI 2.515-6.570 P<0.001 

Hospital stay Comparison of means 

(Independent sample T Test) 

POD hospital stay duration: 32 days 

No POD hospital stay duration: 21 days 

22 days 

14 days 

P<0.05 

P<0.05 

Hospital Stay Binary Logistical regression – 
Odds ratio 

Stay > 21 days OR 3.098 95% CI 1.857-5.168 P<0.001 

Return to theatre Binary Logistical regression – 

Odds ratio 

OR 1.001 

• POD return 20/75 (27%) 

• POD No return 55/75 (73%) 

• No POD return 248/931 (27%) 

No POD No return 683/931 (73%) 

95% CI 0.588-1.705 P<0.996 

  Table 1| Summary of statistical analysis for pre, peri and post-operative parameters with 

relevance to the development of post-operative delirium (POD). 
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Figure 2| Post-Operative Delirium in Head and Neck Cancer Patients with Free Flap 

Reconstruction in the West Coast of Scotland. Odds Ratio (OR) with 95% Confidence Intervals 

(CI). Red line | represents an Odds ratio of 1.0.  

The Red Dotted line ---- represents an OR of 1. 
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Biochemical Parameters 

No significant clinical correlation was detected for pre or post-operative haemoglobin; White 

Cell Count (WCC); C-Reactive Protein (CRP) or albumin levels in relation to the 

development of POD (Table 2).  

 

There was a statistically significant difference in the pre-operative haemoglobin (Hb) levels 

in those with POD and those without. Counterintuitively, a higher Hb was associated with 

POD, by the small magnitude of 5.38g/L. This represents the relatively small number of 

patients with delirium within this cohort (75/1006). Such a small differential in Hb levels 

would not be clinically significant and could represent differences in patient hydration status.  

  

There was a small statistically significant difference noted in the 72-hour albumin Nadir 

between those with and without delirium, however this was in the magnitude of a 1.36 

difference and would not be clinically significant. 

 
Group 

Statistics 

Delirium Mean Std. 

Deviation 

Std. 

Error 

Mean 

Mean 

Difference 

95% CI of 

difference 

Upper 

95% CI of 

difference Lower 

P value 

Pre – op 
Haemoglobin 

(g/L) 

Delirium 137.57 17.04 2.05 5.38 -0.98 -9.78 0.017 

  No 

delirium 

132.19 18.01 0.6 - - - - 

Pre – op WCC 

(x109/L) 

Delirium 8.26 2.39 0.29 0.08 0.57 -0.74 0.807 

  No 

delirium 

8.17 2.69 0.09 - - - - 

Pre – op 

Platelet 

(x109/L) 

Delirium 283.61 89.31 10.75 -3.12 27.31 -21.07 0.8 

  No 
delirium 

286.73 99.34 3.31 - - - - 

Pre – op CRP 

(mg/L) 

Delirium 14.09 19.24 2.30 -0.71 6.70 -5.28 0.816 

  No 
delirium 

14.80 24.93 0.85 - - - - 

Post – op CRP 

(72-hour peak) 
(mg/L) 

Delirium 127.09 78.41 9.05 6.29 10.63 -23.22 0.466 

  No 

delirium 

120.80 71.28 2.35 - - - - 

Pre – op ALB 

(g/L) 

Delirium 36.42 4.57 0.53 -0.73 1.85 -0.40 0.208 

  No 

delirium 

37.14 4.78 0.16 - - - - 

Post – op ALB 
(72-hour nadir) 

(g/L) 

Delirium 22.68 5.37 0.62 -1.36 2.59 0.13 0.03 

  No 
delirium 

24.04 5.15 0.17 - - - - 

 

 

  

Table 2| Blood based analysis pre and post operatively in relation to 

the development of delirium. 
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Disease Specific Analysis 

Analysing the type of disease in relation to the development of POD was particularly difficult 

due to the multitude of surgical sites on the H&N and the disease processes themselves. 

Disease sites were compiled into three categories (Table 3): 

1) Oral cavity and Maxilla 

2) Oropharynx and hypopharynx 

3) Other – which included the orbit, scalp and major salivary glands 

Tumour staging (T and N) were independently analysed. No recording of Metastatic disease 

was present within the database. 

The results do not demonstrate a particular surgical site or disease stage that is associated 

with an increased risk of POD. The OR does increase with increased regional nodal disease; 

however, this was not statistically significant. 

 
Parameter Statistical 

technique 

Result (Odds Ratio) 95% Confidence 

Interval  

P Value 

Tumour site Binary Logistical 

regression – Odds 
ratio 

Other OR 1 (REFERENCE) 

• POD 11/75 (15%) 

• No POD 127/931 (14%) 

Oral Cavity including Maxilla OR 0.949 

• POD 59/ 75 (79%) 

• No POD 718/ 931 (77%) 

Oropharynx and hypopharynx OR 0.671 

• POD 5/75 (7%) 

• No POD 86/931(9%) 

N/A 

 
 

95% CI 0.485-1.855 

 
 

95% CI 0.225-2.0 

N/A 

 
 

P = 0.878 

 
 

P = 0.474 

Tumour T 

Classification 

Binary Logistical 

regression – Odds 
ratio 

Other OR 1 (REFERENCE) 

• POD 17/75 (23%) 

• No POD 168/931 (18%) 

T1 OR 0.607 

• POD 7/75 (9%) 

• No POD 114/931 (12%) 

T2 OR 0.689 

• POD 15/75 (20%) 

• No POD 215/931 (23%) 

T3 OR 0.682 

• POD 6/75 (8%) 

• No POD 87/931 (9%) 

T4 OR 0.857 

• POD 30/75 (40%) 

• No POD 346/931 (37%) 

N/A 

 
 

95% CI 0.244-1.510 

 
 

95% CI 0.335-1.421 

 
 

95% CI 0.259-1.791 

 
 

95% CI 0.460-1.597 

N/A 

 
 

P=0.283 

 
 

P=0.313 

 
 

P=0.437 

 
 

P=0.627 

Tumour N 

Classification 

Binary Logistical 

regression – Odds 
ratio 

N0 OR 1 (REFERENCE) 

• POD 48/75 (64%) 

• No POD 617/931 (66%) 

N1 OR 1.193 

• POD 9/75 (12%) 

• No POD 97/931 (10%) 

N2a OR 1.353 

• POD 4/75 (5%) 

• No POD 38/931 (4%) 

N2b OR 1.037 

• POD 10/75 (13%) 

• No POD 124/931 (13%) 

N2c OR 1.071 

• POD 3/75 (4%) 

• No POD 36/931 (4%) 

N3 OR 0.677 

• POD 1/75 (1%) 

• No POD 19/931 (2%) 

N/A 

 
 

95% CI 0.567-2.508 

 
 

95% CI 0.464-3.950 

 
 

95% CI 511-2.104 

 
 

95% CI 0.318-3.606 
 

 

95% CI 0.089-5.163 
 

 

 

N/A 

 
 

P=0.642 

 
 

P=0.580 

 
 

P=0.921 

 
 

P=0.912 
 

 

P=0.706 

  
Table 3| Disease specific parameters in relation to Post-operative Delirium in Head and Neck 

Cancer Patients. 
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Multivariate analysis 

A multivariate logistical regression model was conducted using the significant variables from 

the univariate analyses. The final multivariate model consisted of pulmonary complications 

OR 3.221; 95% CI 1.896-5.471 (p<0.001); hospital duration > 21 days OR 1.026 95%CI 

1.014-1.039 (p<0.001); Age> 65 years OR 1.035 95% CI 1.009-1.061 (p<0.009 and Pre-

operative Haemoglobin OR 1.027 95% CI 1.012-1.043 (p<0.001). 

 

An Area Under the Curve Receiver Operating Characteristics (AUC-ROC) was completed 

for this model (Figure 3).  

 

  

Figure 3| Area Under the Curve Receiver Operating Characteristics (AUC-ROC) analysis. This 

demonstrated an area under the ROC curve of 0.745 which shows a good model (the closer the 

area is to 1, the better the model). Sensitivity = 62.1% and specificity = 72.7% using predictive 

probability of <0.751 as the cut-off. 
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Discussion 

Delirium is common in post-operative H&N surgical cancer patients undergoing free flap 

surgery. Our study demonstrates an overall prevalence of 7.5%. This number is presumed to 

be an underestimate of the true reflection of this condition, due to the inherent difficulties in 

diagnosing and detecting delirium. Zhu et al quoted their estimated incidence at 19.26% 6. A 

recent study by Densky et al in a population cohort similar to this paper, revealed an 

incidence of 10.9% overall in a population of 515 patients7. 

The causes of delirium are multifactorial in nature resulting in the manifestation of this 

condition2. The risk factors underpinning the aetiology of POD can be categorised into two 

ways: 

1. Those linked to patient (Predisposing factors) 

2. Those that induce delirium (Precipitating factors) 

The overall POD risk results from a complex interplay between these two elements 15.  

 

This study has demonstrated that male gender, age greater than 65 years, smoking, alcohol, 

vascular disease, COPD, prolonged surgical time, ACE -27 score >2, bony surgical flap 

reconstruction and blood transfusions increase the risk of developing post-operative delirium 

(POD).  

 

Premorbid status highlighted that vascular disease increased the risk of POD. This is in 

keeping with other studies that demonstrate similar effects with regards to microvascular 

changes that exist within the cerebrovascular system and put an individual at heighted risk of 

post-operative neurological states of disruption [16, 17].  

One of the most significant features of this study was that of COPD being markedly 

associated with POD. Additionally, post-operative pulmonary complications in those with 

POD was significantly high (OR 4.065; 95% CI 2.515-6.570) in those with POD.  

These findings may be explained by long operating times and tracheostomy use. Globally this 

leads to impaired cerebral brain perfusion throughout prolonged operations and recovery 

[18]. A combination of multiorgan failure, inflammatory cytokines, microvascular damage, 

thrombosis and impaired oxygen metabolism may all contribute the global reduction in 

cerebral perfusion [18]. This was also associated in those with prolonged ITU ventilation 

[18]. The global reduction in cerebral perfusion may be a contributing factor to the 

development of POD.  

 

The greater the number of medical co-morbidities, the greater the risk of developing POD. 

This has been demonstrated in other surgical specialities with similar effect [19]. The use of 

ACE – 27 scoring has demonstrated this clearly in our data. Many of these co-morbidities are 

inherent within our patient population basis and modifying these prior to surgery is not 

always possible. However, the ACE 27 assessment tool is a useful adjunct in assessing a 

patients overall physical health performance within this cohort. The premorbid risk factors 

and the associated comorbidities linked to the development of POD are inherently associated 

with the development of H&N cancer – the “common risk factors” [20]. 

 

Prolonged operating times has been previously documented as a risk for developing POD in 

H&N cancer surgery and our data reflects this [7,21,22]. Operations of greater than 700 
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minutes were associated with an increased risk of POD (OR 1.9 95% CI 1.1-3.1). Other 

studies range from 360-600 minutes [7,21,22]. Complex and time sensitive surgical 

interventions such as composite bony reconstructions are also associated with an increased 

risk of POD (OR of 1.6; CI 1-2.6; P<0.05). This combined with the microvascular 

compromises previously discussed, potentiates an individual for the development of POD and 

indeed surgical flap failure.  

Densky et al proposed that such complex surgical operations should be performed in a 

tertiary unit with two surgical teams working in parallel to optimise operating times [7]. This 

is a technique that has been utilised within our unit throughout the duration of this study. 

 

We found no statistically significant association between the location or extent of disease and 

the development of POD. However, it was noted that with increasing nodal spread, there was 

an increase OR. Densky et al found a similar relationship that was statistically significant [7].  

 

Additionally, we have shown that those who develop POD have a prolonged hospital stay and 

are at greater risk of both surgical wound and respiratory based complications. This is due in 

part to the prolonged admission to hospital where upon patients are susceptible to further 

nosocomial infections and complications. Additionally, the altered behaviour of patients (in 

both the hyperactive and hypoactive delirious states) can compromise the integrity and care 

of wound sites and care management [23]. 

 

Identifying high risk patients with risk factors associated with POD should be highlighted at 

the Multidisciplinary Meeting (MDT) discussion and pre-operative assessment process. This 

will allow for effective surgical planning, optimising of operating times, pre-morbid 

condition assessments (ACE-27) and to allow patients and families to be informed of the 

risks relating to delirium in the post-operative period [14]. This should not be at the expense 

of the patients’ oncological disease progression.   

 

Assessing pre-operative risk factors, optimising surgical activity and planning post-operative 

care constitutes the core tenants of an enhanced recovery after surgery (ERAS) programme 

[24]. Many of the common risk factors inherent to post-operative complications also play a 

role in the development of delirium [25].  

Therefore, understanding these associations will assist in the process of informing patients 

about their surgical planning, disease trajectory and post-operative recovery [24, 25]. 

 

Increasing the general awareness of delirium in the post-operative period is essential for all 

staff members caring for such patients. Educational programmes relating to delirium and 

highlighting the use of the 4AT should be encouraged [26].  

 

As discussed previously, delirium is a complex interplay between predisposing and 

precipitating factors. Prevention may be possible to some extent and optimisation of the 

patient’s pre-operative; peri operative and post-operative care may influence the development 

of POD. However, it is a disease process that is currently very common, and in many cases, 

we must accept that some patients will be susceptible to this illness. Staff awareness and the 

development of a delirium friendly hospital environments should be encouraged [27]. 
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Our data is representative of a patient population within the UK and hope that it may be 

contribute to the collective data already published. Recent work has mainly originated from 

Japan and the United States [6, 7]. 

We hope this data can be applicable and generalisable to others throughout the world. 
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Limitations 

This study was a retrospective analysis of a complications database for H&N cancer patients 

undergoing surgical intervention with free flap reconstruction over a 10-year period. 

Analysing the data for the presence of delirium was challenging. There was no distinction 

made between post-operative delirium, alcohol or substance misuse related withdrawal/ 

delirium tremens or dementia related delirium. Future updates to this database will require a 

formal assessment tool to be used to screen and definitively diagnose POD. Ishibashi-Kanno 

et al, in a similar study, utilised Psychiatric medical input to ensure a formal delirium subtype 

diagnosis was accurately made, by two different psychiatry clinicians [28]. 

 

An additional confounding variable that was not possible to account for was the consideration 

of pre-existing pre-operative cognitive impairment. In those > 65 years who are admitted to 

hospital, delirium is prevalent in up to 50% and a high proportion of those affected (30-40%) 

are preventable [29]. The interface between delirium and dementia is poorly understood, 

however dementia is a leading risk factor for the development of delirium [30]. Future data 

entry must be explicit about formal cognitive impairments. 

 

Other features not analysed in this data cohort, was the use of medications – especially 

benzodiazepines, opiates and anaesthetic agents. All of which are commonly instigated in the 

pathophysiology of the development of delirium [15]. 
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Conclusion 

Delirium remains an important problem in the postoperative care of patients undergoing 

major H&N surgery. It impacts upon an individual’s surgical journey, risk of complications, 

their hospital stay and the overall financial cost to the health service with prolonged 

admissions and wound complications.  

To date this study represents the largest retrospective cohort analysis of delirium within the 

post-operative head and H&N free-flap patient population. 

Our data is in keeping with that of international figures and highlights the importance of 

delirium in the post-operative care of H&N cancer patients undergoing free flap 

reconstructive surgery.  

A small proportion (7.5%) of our patient population will experience delirium in some form. 

We believe that our data underestimates the total prevalence, given the inherent challenges in 

recognition, diagnosis and overall management of this condition.  

 

It is clear there is a profound burden placed upon healthcare services in providing care for 

such individuals when they are at their most vulnerable. It is imperative therefore to 

emphasise the importance of delirium recognition in the post-operative period.  

We believe the implementation and use of the 4AT screening tool should be utilised 

routinely. Engaging medical, dental, nursing and allied health professionals in the 

appreciation, recognition, diagnosis and management of delirium would be highly 

recommended and encouraged. 

 

Ultimately, early detection, diagnosis and management of post-operative delirium within our 

H&N cancer surgery population will improve overall patient outcomes including: 

• Reduction in overall complications 

• Shorter hospital admission 

• Reduced financial burden 

• Reduced psychosocial impact on patients and their families 
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Appendix A 

DSM V 
DSM V Delirium Criteria 

a) Disturbance in attention (i.e., reduced ability to direct, focus, sustain, and shift attention) and awareness (reduced orientation 

to the environment). 

b) The disturbance develops over a short period of time (usually hours to a few days), represents an acute change from baseline 

attention and awareness, and tends to fluctuate in severity during the course of a day. 

c) An additional disturbance in cognition (e.g. memory deficit, disorientation, language, visuospatial ability, or perception). 

d) The disturbances in Criteria A and C are not better explained by a pre-existing, established or evolving neurocognitive 
disorder and do not occur in the context of a severely reduced level of arousal such as coma. 

e) There is evidence from the history, physical examination or laboratory findings that the disturbance is a direct physiological 

consequence of another medical condition, substance intoxication or withdrawal (i.e. due to a drug of abuse or to a 

medication), or exposure to a toxin, or is due to multiple aetiologies. 

 

 

 

ICD 10  
ICD 10 Delirium Classification 

Delirium, not induced by alcohol and other psychoactive substances 

B. Clouding of consciousness, i.e. reduced clarity of awareness of the environment, with reduced ability to focus, sustain, or shift 

attention.  

C. Disturbance of cognition, manifest by both:  

1) impairment of immediate recall and recent memory, with relatively intact remote memory;  

2) disorientation in time, place or person.  

D. At least one of the following psychomotor disturbances: 

1) rapid, unpredictable shifts from hypo-activity to hyper-activity; 

2) increased reaction time;  

3) increased or decreased flow of speech;  

4) enhanced startle reaction.  

E. Disturbance of sleep or the sleep-wake cycle, manifest by at least one of the following:  

1) insomnia, which in severe cases may involve total sleep loss, with or drowsiness, or reversal of the sleep-wake 

cycle;  

2) nocturnal worsening of symptoms;  

3) disturbing dreams and nightmares which may continue as hallucinations illusions after awakening.  

F. Rapid onset and fluctuations of the symptoms over the course of the day.  

G. Objective evidence from history, physical and neurological examination or 

underlying cerebral or systemic disease (other than psychoactive substance-related) that can be presumed to be responsible for 
the clinical manifestations in A-D.  

Comments: Emotional disturbances such as depression, anxiety or fear, irritability, euphoria, apathy or wondering perplexity, 

disturbances of perception (illusions or hallucinations, often visual) and transient delusions are typical but are not specific 

indications for the diagnosis.  
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ICD 10 classification of delirium [4]. 
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