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Abstract 

Background: Postoperative delirium (POD) is a severe complication associated with various adverse 

outcomes, especially in older patients. Although the incidence and risk factors for POD have been 

explored in general surgery, they have not been fully elucidated. Early identification of high-risk patients 

and active preoperative intervention are considered essential for the prevention of POD. Recently, 

psychiatric consultation intervention have been shown to prevent delirium. This study investigated the 

effect of preoperative psychiatric interventions on preventing POD in our specific surgical context. 

Materials and Methods: This retrospective, single-center observational study included 86 patients who 

underwent major oral and maxillofacial surgery with free flap reconstruction between 2016 and 2023. 

The effect of psychiatric intervention were compared between patients with and without delirium. 

Results: Preoperative psychiatric intervention did not reduce the incidence of POD. The incidence of 

POD was 29.1%. Univariate analyses showed no significant associations between POD and any clinical 

variables. 

Conclusion: There was no difference in the incidence of POD between patients who received 

preoperative psychiatric intervention and those who did not, and further investigation is needed to 

determine the efficacy of preoperative psychiatric intervention in the prevention of POD.
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1. Introduction1 

Postoperative delirium (POD) is a severe postoperative complication after surgery, especially in older 2 

patients. According to DSM-5 [1], delirium is a confusional state defined by the acute onset of deficits in 3 

attention, awareness, and cognition that fluctuate in severity over time. Postoperative delirium is associated 4 

with multiple adverse outcomes such as prolonged hospital stay [2], higher costs [3], high morbidity, worsening 5 

of cognitive impairment [4], and increased in-hospital mortality [5]. 6 

Postoperative delirium can be classified into hyperactive, hypoactive, and mixed subtypes. Hyperactive 7 

delirium increases the risk of agitation and violent behavior due to the inability to maintain postoperative rest 8 

due to restlessness. In contrast, hypoactive delirium increases the risk of delayed bed release and aspiration 9 

pneumonia due to delayed detection due to lethargy [6]. 10 

The current literature reports that the incidence of POD after general surgery ranges from 36% to 40% 11 

[7]. Meanwhile, after major oral and maxillofacial surgery, including operations with free flap reconstruction, 12 

the incidence of POD was 11–37% [8, 9]. Although several perioperative risk factors have been reported, 13 

including older age [8, 10, 11], male sex [8, 11], tobacco consumption [8, 11], alcohol consumption [12], 14 

duration of surgery and anesthesia [8], blood transfusions [13, 14], neck dissection [12], and duration of ICU 15 

stay [10, 12], the risk factors have not been fully elucidated. 16 

Early identification of relevant risk factors and appropriate intervention enable the prevention of 17 

approximately 40% of POD cases [7]. Early detection of high-risk patients and early active preoperative 18 

intervention is the key to reducing the risk and severity of POD. Accordingly, intraoperative and postoperative 19 

management and a multisystem approach have been required to prevent delirium [4, 7]. Recently, some 20 

preoperative approaches have been supported to reduce the incidence and duration of delirium in the ICU [15]. 21 

Psychiatric consultation intervention is one of the approaches used to improve psychiatric outcomes [16, 17]. In 22 

our hospital, preoperative psychiatric intervention is currently conducted before major oral and maxillofacial 23 

surgery with free flap reconstruction. However, to our knowledge, there have been no reports on preoperative 24 

psychiatric intervention for the prevention of delirium in this field or reports of its preventive effect. 25 

The main purpose of this study was to investigate the effect of preoperative psychiatric interventions on 26 
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POD incidence compared without interventions after major oral and maxillofacial surgery with free flap 1 

reconstruction. In addition, we also examined the incidence and risk factors of POD in the same clinical setting. 2 
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2. Materials and Methods1 

This single-center, retrospective, observational study was approved by the Institutional Review Board of 2 

Hokkaido University Hospital (clinical study code 023-0465) and was conducted following the principles of the 3 

Declaration of Helsinki and its amendments. The Institutional Review Board waived the requirement for 4 

informed consent because comprehensive consent was obtained before general anesthesia. 5 

6 

2.1. Study population 7 

Ninety-three patients who underwent oral and maxillofacial surgery with free flap reconstruction in the 8 

Department of Oral Diagnosis and Medicine or Department of Oral and Maxillofacial Surgery at Hokkaido 9 

University Hospital during the 8 years between January 1, 2016, and December 31, 2023, were 10 

comprehensively reviewed. The exclusion criteria were (1) incomplete medical records, and (2) unplanned 11 

reoperation within 5 days after surgery (Figure 1). 12 

13 

2.2. Surgical procedure, intraoperative and postoperative management 14 

All surgical procedures were performed under general anesthesia. In all cases, tracheotomy was 15 

performed at the start of surgery and was followed by major tissue resection. Oral surgeons performed the 16 

tumor resection and neck dissection, while plastic surgeons performed the reconstruction. Under a microscope, 17 

a plastic surgeon reconstructed the defect with an appropriate microvascular free flap. The flap was harvested 18 

from the donor site and inserted into the wound, after which the operation was completed. 19 

All patients were anesthetized using an inhalational anesthetic (1.5–2.0% sevoflurane or 4% desflurane) 20 

with narcotics (fentanyl and remifentanil) and a muscle relaxant (rocuronium). Patients were intubated orally or 21 

nasally before tracheostomy. In all cases, a gastric feeding tube was inserted before surgery. Mean arterial 22 

blood pressure (MAP) was monitored. Blood pressure was adjusted using one or more intravenous 23 

vasopressors as needed. 24 

After the surgery, all patients were managed in the intensive care unit (ICU). In the ICU, patients were 25 

sedated with propofol, dexmedetomidine (DEX), or the combination of propofol and DEX and ventilated at the 26 
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discretion of the intensivist. Sedation was maintained with the patient under invasive mechanical ventilation for 1 

approximately 12 h. Sedation was reduced in the ICU if the patient was stable on postoperative day 1. 2 

The patient was then weaned from ventilatory support and discharged from ICU back to the ward. All 3 

patients were kept on bedrest for 72 h postoperatively for flap healing. Mechanical methods of prophylaxis 4 

(such as graduated compression stockings and intermittent pneumatic compression devices) were used 5 

perioperatively to prevent deep vein thrombosis. Some patients were sedated with propofol and/or DEX as 6 

needed. For postoperative analgesia, patients were given fentanyl and/or non-steroidal anti-inflammatory drugs 7 

and/or acetaminophen as needed. Drugs were prescribed by a psychiatrist (e.g., suvorexant, ramelteon, 8 

quetiapine, haloperidol, or risperidone) when POD occurred. Although the patients diagnosed high risk of POD 9 

was observed more carefully by surgeons and nurses, most patients received standard monitoring in ICU and 10 

ward postoperatively. 11 

12 

13 

2.3. Preoperative psychiatric intervention 14 

The management of postoperative delirium in patients recieving surgery has been covered by national 15 

health insurance since 2020 in Japan. Before the year, whether preoperative psychiatric consultation for 16 

patients undergoing major head and neck surgery with reconstruction was requested or not depended on the 17 

surgeon’s decision. After 2020, almost of all the patients were consulted to psychiatry prepoperatively. 18 

The psychiatrist assessed the patient's risk of POD and explained what POD was to the patient before 19 

surgery. The risk of POD was shared with the attending oral surgeons and ward nurses through the patient’s 20 

electronic medical record. Patients diagnosed by the psychiatrist as high risk for POD were prescribed 21 

psychiatric medications at the psychiatrist's discretion. The psychiatrist provided instructions to the attending 22 

oral surgeon on the medication regimen for the onset of POD. The psychiatrist, at their own discretion, 23 

provided postoperative follow-up commensurate with the patient's risk of POD and participated in the treatment 24 

of POD at the onset of POD. If surgeons or nurses suspected POD in postoperative patients who did not receive 25 

psychiatric consultation, they consulted the psychiatrists and followed their order. However, an explicit 26 
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guideline for prevention of POD has not been established yet, so that the treatment or medication including 1 

drug regimen or doses have depended on attending psychiatrists. 2 

3 

2.4. Study outcomes 4 

The primary outcome was the effect of preoperative psychiatric interventions on the prevention of POD. 5 

The secondary outcomes were the incidence of POD and perioperative risk factors for POD. 6 

7 

2.5. Data collection 8 

All patient data were collected from preoperative examination notes, medical charts, and anesthetic 9 

records. 10 

Patient demographic characteristics include sex, age, body mass index (BMI), history of smoking 11 

(smoking for at least 2 years), history of alcohol consumption (estimated weekly ethanol intake of ≥200 ml), 12 

benzodiazepine use, American Society Anesthesiologists (ASA) physical status, age-adjusted Charlson 13 

Comorbidity Index (ACCI) [13], and comorbidities (hypertension, cerebrovascular disorder, diabetes, and 14 

mental disorder). 15 

Preoperative data included preoperative psychiatric intervention, preoperative blood test results (albumin, 16 

hemoglobin, estimated glomerular filtration rate [eGFR], and C-reactive protein [CRP], neutrophil to 17 

lymphocyte ratio [NLR], and platelet to lymphocyte ratio [PLR]), and the number of remaining teeth. 18 

Intraoperative data included operative time, anesthesia time, opioid use (amount of fentanyl and 19 

remifentanil), intraoperative blood loss, intraoperative urine output, the use of allogenic blood transfusion (red 20 

blood cell), intraoperative total balance, intraoperative blood test results (glucose and lactate), intraoperative 21 

arterial hypotension (mean arterial blood pressure <55 mmHg and ≥15 minutes), and maximum body 22 

temperature. 23 

Postoperative data included the CRP level on postoperative day 1 and postoperative sedative use (the 24 

use or non-use of DEX in the ICU). 25 

26 
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2.6. Diagnosis of POD 1 

POD was diagnosed by a psychiatric physician consulted by attending oral surgeon or nurses when 2 

patients showed symptoms characterized by disturbance of consciousness and a change in cognitive capacity, 3 

the development of symptoms during a short period (hours to days), and fluctuation of mental status after the 4 

first postoperative day. This study did not distinguish between the subtypes of POD (i.e., hyperactive, 5 

hypoactive, and mixed types). 6 

7 

2.7. Statistical analysis 8 

EZR version 1.52 (Saitama Medical Center, Jichi Medical University, Saitama, Japan) statistical software was 9 

used to analyze the relevant data. Propensity score matching was performed at a 1:1 ratio and was employed to 10 

address potential confounders related to age, sex, ASA, and benzodiazepine use to control effectively for 11 

common characteristics and variables between preoperative psychiatric intervention groups and no psychiatric 12 

intervention groups. We compared the patient background factors and perioperative factors using the Fisher’s 13 

exact test between the 2 groups. In addition, we adopted some factors in our multivariate logistic regression 14 

analysis. The significance level was considered statistically significant for p <0.05. 15 

16 

17 
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3. Results1 

3.1. Patient characteristics and psychiatric interventions: primary outcomes 2 

Ninety-three patients met the inclusion criteria, and their charts were systematically reviewed. One patient 3 

was excluded from the analysis due to incomplete medical records and 6 patients were excluded due to 4 

reoperation within 5 days. A total 86 patients were included in the analysis (Figure 1). Table 1 shows the patient 5 

demographic data in both groups. 25 patients developed delirium, while the remaining 61 patients did not develop 6 

delirium. In psychiatric intervention group, 15 patients received pharmacological intervention with ramelteon or 7 

suvorexant. There was no significant incidence of POD in pharmacological intervention group and non 8 

pharmacological intervention group respectively (33.3% vs. 32.9%, p=0.96). Consequently, the incidence rate of 9 

POD was determined to be 29.1 % in this cohort of patients. Univariate analysis showed no difference in the 10 

occurrence of POD with or without preoperative psychiatric intervention (Table 1). Therefore, we used propensity 11 

score analysis to adjust for potential confounders. Based on age, gender, ASA, and benzodiazepine use, 64 12 

patients were selected through propensity score analysis (1:1) to compare the 2 groups. Univariate analysis 13 

revealed significant differences in blood loss and total remifentanil dose between the 2 groups (Table2). Given 14 

the possibility that the intervention effect on the occurrence of POD was confounded by these factors, Binary 15 

logistic regression analysis was performed. Binary logistic regression analysis showed no significance between 16 

POD occurrence and POD, blood loss, and total remifentanil dose (Table 3). 17 

3.2. Incidence and perioperative risk factors of postoperative delirium: secondary outcomes 18 

Twenty-five patients (29.1%) developed POD. The onset of POD occurred at 1 to 4 days after surgery. 19 

In this study, 17 patients developed POD within 2 days postoperatively. Only 1 patient was diagnosed with 20 

hypoactive delirium by a psychiatrist. All other patients presented with symptoms of hyperactive delirium. 21 

Patients with POD were treated with psychiatric medications (quetiapine, haloperidol, risperidone) under the 22 

direction of a psychiatrist until their symptoms had been relieved. In all POD cases, the patient’s delirium 23 

recovered rapidly without delay. 24 

To examine the perioperative risk factors, univariate analyses was performed betweenx in POD groups 25 

and non-POD groups. Although age, smoking history, ACCI, and NLR each showed a tendency toward an 26 
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association with increased incidence of delirium, no preoperative, intraoperative, or postoperative parameters 1 

were identified as significant risk factors for POD in the univariate analysis in this study. 2 
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4. Discussion1 

In this study, we found that i) preoperative psychiatric intervention did not reduce the incidence of POD,  ii) 2 

the overall incidence of POD was 29.1%, which is similar to the incidence reported in previous studies [10-12], 3 

and iii) none of the previously reported risk factors for delirium showed a significant association with the 4 

incidence of POD. 5 

Recently, multi-component interventions have become the mainstay for managing POD, although 6 

medication is still essential [7, 16, 28]. Some studies have evaluated the role of proactive ICU rounding with 7 

psychiatry for surgical ICU patients and medical inpatients [16, 29, 30]. In recent years, there has been strong 8 

interest in the potential of psychiatric interventions to reduce the incidence and duration of delirium in surgical 9 

patients. The effects included the earlier identification of postoperative anxiety [30] and a shorter length of stay 10 

[16]. In contrast, few studies have evaluated the prevention of delirium. Choi et al. assessed the effect of 11 

postoperative ICU rounding with psychiatry on the incidence of delirium and found no significant association 12 

between postoperative psychiatric intervention and the incidence of POD [29]. They explained that the 13 

multifactorial etiology of POD is one of the factors that makes the prevention of POD difficult. There were two 14 

differences between our study and Choi et al.'s [29]. Firstly, in our study, the occurrence of POD was mainly 15 

assessed in the ward. Secondly, psychiatric intervention was initiated preoperatively. In our study, the 16 

psychiatrist examined and counseled the patient preoperatively, identified the patient's risk of POD, and shared 17 

it with other medical staff. Patients at high risk for POD were given medication preoperatively at the discretion 18 

of the psychiatrist. Postoperatively, patients assessed as high risk for POD were followed more carefully. The 19 

fact that the psychiatric intervention in our study was more generous than that reported by Choi et al., but still 20 

failed to reduce the incidence of POD suggests that further research is needed to reduce the incidence of POD. 21 

Many studies have been conducted on the risk factors for POD in patients after major head and neck 22 

surgery [18, 19]. However, the risk factors have not yet been fully identified due to its complex morbidity [18]. 23 

In general, patients who have undergone major oral and maxillofacial surgery with free flap reconstruction have 24 

prolonged surgery and anesthesia, multiple surgical sites, considerable blood loss, prolonged postoperative ICU 25 

stay and bed rest to protect the anastomosed vessels, and restricted verbal communication due to tracheostomy. 26 
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Therefore, the incidence of POD may differ between patients treated with and without reconstruction [11]. 1 

Advanced age is the most crucial predisposing factor for POD [7]. However, previous studies evaluating 2 

increasing age as a risk factor for POD have reported diverse results. Choi et al. [10] and Ishibashi et al. [11] 3 

identified increasing age as a significant risk factor for the development of POD in univariable analyses. In 4 

contrast, Densky et al. identified increased age as a risk factor based on a multivariable analysis [8]. 5 

Meanwhile, increased age was not found to be a risk factor in studies by other investigators [9, 14]. In the 6 

univariate analysis of our study, increased age was not a significant risk factor for the development of POD. In 7 

a recent meta-analysis, Dong et al. concluded that advanced age was associated with a relatively low risk of 8 

POD after head and neck cancer surgery [18]. 9 

One meta-analysis suggested that male sex was also a risk factor for the development of POD after head 10 

and neck surgery [18]. However, only 2 articles have reported male sex as a potential risk factor for POD in 11 

patients undergoing head and neck reconstructive surgery [8, 11]. In the univariate analyses of most individual 12 

studies on POD after head and neck reconstructive surgery, male sex was not identified as a significant risk 13 

factor for developing POD (5 articles) [9, 10, 12-14]. Similarly, in other surgical areas, the results of meta-14 

analyses of these patient groups were heterogeneous [20, 21]. These discrepancies between studies might 15 

suggest a higher incidence of confounders among the risk factors present in the male population. 16 

ASA physical status may also be a predictor of POD after head and neck surgery [18]. However, there 17 

was no association between ASA and POD in the present study. Similarly, none of the 3 retrospective studies 18 

that examined the association between the ASA level and POD in patients undergoing head and neck 19 

reconstructive surgery identified any significant differences [9, 11, 13]. 20 

An increased surgery duration is considered a precipitating factor of POD [7]. Although head and neck 21 

reconstructive surgery inevitably results in lengthy operative times, lengthy operative and anesthesia times 22 

were not identified as a significant risk factor for the development of POD in the univariate analysis of our 23 

study. Similarly, lengthy operative time was not identified as a significant risk factor for developing POD in the 24 

univariable analyses conducted by Makiguchi et al. and Ishibashi et al. [9, 11]. 25 

The present study also examined the association between two inflammatory biomarkers (CRP and NLR) 26 
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and POD. In the univariate analysis, neither CRP (preoperative, postoperative, and ΔCRP [preoperative CRP 1 

minus postoperative CRP]) nor NLR showed a significant association with the development of POD. Several 2 

meta-analyses have investigated the association between CRP and postoperative delirium [22, 23]. Higher 3 

preoperative CRP values may be associated with POD development in cardiac, orthopedic, and abdominal 4 

surgery. In contrast, no significant association between CRP and POD was identified in other types of surgery. 5 

The association between preoperative NLR and POD is controversial. In patients undergoing head and neck 6 

free-flap reconstruction, a higher preoperative NLR may be associated with the development of POD [13]. In 7 

contrast, Kato et al. [24] and Ida et al. [25] found no significant association between the preoperative NLR and 8 

POD. 9 

Sedation with DEX after non-cardiac surgery decreases the incidence of POD [26]. A systematic review 10 

and meta-analysis [27] suggested that the intraoperative use of DEX could reduce the incidence of POD in 11 

surgical patients. In our study, sedation with DEX after surgery was not associated with a reduction in the 12 

incidence of POD. One possible explanation for this is that the cases sedated with DEX in the present study 13 

included patients whose DEX was sedated in combination with propofol, which may have affected the results. 14 

Postoperative delirium results from multifactorial etiologies, so it is challenging to predict and treat completely. 15 

This study had several limitations. First, it was a single-center study with a small sample size and a 16 

retrospective observational research design. The low number of cases is because this study was limited to cases 17 

involving oral tumors and reconstructive surgery. In this study, almost all diagnoses of delirium were made by a 18 

psychiatrist. Although we did not mention the diagnostic criteria used, the diagnosis of delirium in all of our 19 

patients was based on documentation that corresponded to the diagnostic criteria stated in DSM-5. There was a 20 

high likelihood that we might have missed cases of hypoactive-type delirium in this study. We did not have a 21 

standardized protocol for psychiatric intervention. Therefore, preoperative responses and outcomes may have 22 

varied depending on the psychiatrist who performed the preoperative consultation. We did not evaluate the 23 

presence of preoperative cognitive impairment, which has been identified as a risk factor for POD. Finally, we 24 

did not assess the severity of delirium, evaluate the validity of pain control, or length of hospital stay. We hope 25 

to examine these aspects in future studies. 26 
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In conclusion, this study found no significant difference between the incidence of POD and perioperative 1 

factors. Additionally, preoperative psychiatric intervention did not reduce the incidence of POD. However, 2 

further prospective studies are needed. 3 
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1 

1 

p.value

No intervention group (n=36) Intervention group (n=50)

Sex. Male (%) 23 ( 63.9) 31 (62.0) 1

Age (years)  65.0 [58.6, 73.3]  70.0 [57.3, 74.8] 0.335

BMI (kg/m
2
)  22.2 [20.5, 25.1]  21.8 [19.4, 25.6] 0.789

Smoking history (%) 14 ( 38.9) 14 (28.0) 0.353

Alcohol consumption history n (%)* 18 ( 50.0) 18 (36.0) 0.268

BZD use (%)  1 (  2.8) 15 (30.0) 0.001

ASA >=2 (%) 25 ( 69.4) 43 (86.0) 0.105

ACCI 8.0 [6.0, 9.0] 9.0 [7.3, 10.0] 0.078

Hypertension (%) 14 ( 38.9) 25 (50.0) 0.382

Diabetes mellitus (%)  8 ( 22.2) 13 (26.0) 0.801

Cerebrovascular disease (%)  1 (  2.8)  7 (14.0) 0.131

Serum albumin (g/dl)  4.1 [4.0, 4.3]  4.0 [3.6, 4.1] 0.017

Hemoglobin (mg/dl)  13.5 [12.4, 14.4]  12.8 [12.1, 13.8] 0.23

eGFR (mL/min/1.73m2）  72.6 [59.8, 88.8]  60.9 [53.5, 74.4] 0.008

CRP (IQR), g/dl   0.09 [0.04, 0.32]   0.07 [0.03, 0.54] 0.838

NLR 2.34 [1.57, 3.10] 2.68 [1.82, 3.73] 0.192

PLR 133.0 [115.2, 202.5] 155.4 [126.0, 191.1] 0.302

Malignant tumor (%) 29 ( 80.6) 45 (90.0) 0.227

Non-malignant (%) 7 (19.4) 5 (10.0) 0.227

Pharmacological intervention 15

Ramelteon 12

Suvorexant 3

Neck dissection (%) 29 ( 80.6) 45 (90.0) 0.227

Operative time (min)  897 [796, 1062]  884 [778, 945] 0.182

Anesthesia time (min) 1002 [912, 1156]  957 [8697, 1027] 0.036

Fentanyl (μg/kg/h)    1.7 [1.4, 2.6]  2.3 [1.9, 2.7] 0.022

Remifentanil (μg/kg/h)  11.94 [9.63, 14.64]  8.79 [6.60, 10.99] 0.001

Blood loss (ml)  370 [273, 713]  465 [291, 809] 0.64

Urine volume (ml) 2485 [1760, 3613] 1930 [1525, 2991] 0.07

Blood transfusion volume (ml)  560 [0, 840]  560 [0, 560] 0.924

Total balance (ml) 3555 [2885, 4301] 3655 [3093, 4691] 0.333

Glu (IQR), mg/dl 139 [124, 164] 138 [120, 159] 0.643

Lac (IQR) 1.9 [1.69, 2.8] 1.7 [1.3, 2.3] 0.152

ABPm=>55mmHg and =>15min (%)  5 ( 13.9)  7 (14.0) 1

Number of vasopressors >=3 (%)  8 ( 22.2)  5 (10.0) 0.138

Tempreture. max (℃)  38.3 [37.6, 38.8]  37.85 [37.4, 38.3] 0.082

CRP on postoperative day 1 (mg/dl) 7.0 [5.1, 9.0] 6.4 [4.9, 7.3] 0.154

Poropofol use at ICU (%) 13 (36.1) 8 (16.0) 0.043

DEX use at ICU (%) 23 ( 63.9) 42 (84.0) 0.043

Data are presented as medians [25%, 75% interquartile ranges] or numbers (percentages)

* Alcohol consumption history: estimated weekly ethanol intake of  >=200 ml

Table 1. Patients backgrounds 

Preoperative psychiatric intervention

Intraoperative

Patient demographic characteristics 

Abbreviations: POD, postoperative delirium; BMI, body mass index; BZD, benzodiazepine; ASA, American Society of Anesthesiologists Physical

Status; ACCI, age-adjusted Charlson Comorbidity Index; CRP, C-reactive protein; eGFR, estimated Glomerular Filtration Rate;  NLR, neutrophil

to lymphocyte ratio; PLR, platelet to lymphocyte ratio; Glu, glucose; Lac, lactate; ABPm, mean arteria blood pressure; DEX, dexmedetomidine;

ICU, intensive care unit.

Preoperative

Postoperative

Preoperative intervention 

Table Click here to access/download;Table;Tables R2.docx
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2 

1 

p.value

No intervention group (n=32) Intervention group (n=32)

Sex. Male (%) 19 (59.4) 20 (62.5) 1

Age (years) 65.00 [59.00, 73.25] 67.00 [55.00, 74.25] 0.898

BMI (kg/m
2
) 21.85 [20.48, 25.22] 21.80 [19.40, 25.25] 0.752

Smoking history (%) 11 (34.4)  8 (25.0) 0.585

Alcohol consumption history n (%)* 15 (46.9) 11 (34.4) 0.446

BZD use (%)  1 ( 3.1)  1 ( 3.1) 1

ASA >=2 (%) 25 (78.1) 25 (78.1) 1

ACCI 8.00 [6.00, 9.25] 8.50 [7.00, 10.00] 0.334

Hypertension (%) 14 (43.8) 13 (40.6) 1

Diabetes mellitus (%)  8 (25.0)  8 (25.0) 1

Cerebrovascular disease (%)  1 ( 3.1)  4 (12.5) 0.355

Serum albumin (g/dl)  4.10 [4.00, 4.30]  4.00 [3.68, 4.12] 0.091

Hemoglobin (mg/dl)  13.45 [12.30, 14.25]  13.35 [12.28, 14.07] 0.804

eGFR (mL/min/1.73m
2）  70.90 [58.62, 88.80]  62.90 [56.10, 73.88] 0.087

CRP (IQR), g/dl  0.09 [0.04, 0.32]  0.04 [0.02, 0.21] 0.197

NLR    2.41 [1.57, 3.13]    2.27 [1.78, 3.55] 0.799

PLR  141.59 [115.18, 209.66]  155.41 [134.75, 184.58] 0.511

Malignant tumor (%) 25 (78.1) 28 (87.5) 0.509

Non-malignant (%) 7 4 0.509

Neck dissection (%) 25 (78.1) 28 (87.5) 0.509

Operative time (min)  882.50 [787.50, 1043.75]  884.00 [766.75, 946.00] 0.468

Anesthesia time (min)  995.00 [900.25, 1140.50]  961.00 [865.75, 1036.75] 0.153

Fentanyl (μg/kg)   31.93 [23.73, 41.65]   37.71 [29.22, 42.41] 0.243

Remifentanil (μg/kg)  207.01 [151.95, 248.11]  152.78 [118.33, 193.64] 0.016

Blood loss (ml)  370.00 [247.50, 618.75]  527.50 [313.75, 958.75] 0.049

Urine volume (ml) 2400.00 [1760.00, 3650.00] 1910.00 [1500.00, 3083.75] 0.103

Blood transfusion volume (ml)  560.00 [0.00, 560.00]  560.00 [0.00, 840.00] 0.532

Total balance (ml) 3507.50 [2823.75, 4130.00] 3655.00 [3190.50, 4827.75] 0.112

Glu (IQR), mg/dl 140.50 [122.50, 164.75] 140.00 [120.25, 159.50] 0.877

Lac (IQR) 1.85 [1.53, 2.73] 1.70 [1.28, 2.00] 0.148

ABPm=>55mmHg and =>15min (%) 4 (12.5) 3 ( 9.4) 1

Number of vasopressors >=3 (%) 7 (21.9) 3 ( 9.4) 0.302

Tempreture. max (℃) 38.20 [37.58, 38.73] 37.85 [37.48, 38.42] 0.439

CRP on postoperative day 1 (mg/dl) 7.00 [5.04, 8.95] 6.41 [4.94, 7.26] 0.235

Propofol use at ICU (%) 13 (40.6) 7 (21.9) 0.177

DEX use at ICU (%) 19 (59.4) 25 (78.1) 0.177

POD (%)  7 (21.9)  9 (28.1) 0.774

Data are presented as medians [25%, 75% interquartile ranges] or numbers (percentages)

Abbreviations: POD, postoperative delirium; BMI, body mass index; BZD, benzodiazepine; ASA, American Society of

Anesthesiologists Physical Status; ACCI, age-adjusted Charlson Comorbidity Index; CRP, C-reactive protein; eGFR, estimated

Glomerular Filtration Rate;  NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; Glu, glucose; Lac, lactate;

ABPm, mean arteria blood pressure; DEX, dexmedetomidine; ICU, intensive care unit.

* Alcohol consumption history: estimated weekly ethanol intake of  >=200 ml

Table 2. Characteristics of 64 propensity score matching patients

Preoperative psychiatric intervention

Patient demographic characteristics 

Preoperative

Intraoperative

Postoperative



3 

1 

Factor OR (95% CL) p.value

Preoperative psychiatric intervention 2.19 (0.60-7.99) 0.24

Remifentanil (μg/kg) 1.01 (1.00-1.01) 0.12

Blood loss (ml) 1.00 (1.00-1.00) 0.34

Abbreviations: OR, odds ratio: CI, confidence interval:

Table3. Binary logistic regression analysis of postoperative delirium
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Responses to the reviewer’s comments 

We appreciate the reviewers for their constructive and helpful suggestions. We have addressed each of the 

reviewer's comments point by point and believe that our manuscript has been significantly improved. We 

have ensured that all formatting and style requirements have been met. 

In the revised manuscript, all changes made in response to the reviewers' comments are highlighted in 

RED 

. 

1. Study design (major concern):

The study design should address a primary question, yet the authors have set out two different objectives. 

Studying the incidence as a primary endpoint with a secondary evaluation of the chosen potential risk 

factors (preoperative, perioperative, and postoperative) is feasible. However, including a retrospective 

evaluation of preoperative psychiatric interventions on the incidence of POD is methodologically 

unsuitable, despite the authors finding no statistically significant difference. 

Response: We agree with your suggestions and have significantly altered our study design. Instead of 

comparing the POD group and the no POD group, we will now be comparing the psychiatric intervention 

group with the no intervention group in the Introduction and Material and Methods sections, and with new 

analysis. 

2. Purpose of the study (major concern):

The study of pre-operative psychiatric intervention on POD is the real originality of the article and should 

have been, in my opinion, the main focus of the study. The methodology used does not allow for subgroup 

analysis, such as whether preoperative psychiatric interventions reduce symptom intensity or hasten 

recovery. 

Response: 

We completely agree with your assertion that the strength of this study lies in its focus on pre-operative 

psychiatric intervention on POD. As a result, we have modified the primary objective, outcomes, and 

methods, including the statistical analysis, in the Introduction and Material and Methods sections. 

2.1. Is it systematically performed by a senior? 

Response: 

The surgeons consulted the patients with the department of psychiatry; therefore, we did not know 

Reponse to reviewers



precisely whether the psychiatrist was a senior. 

2.2. While the authors wish to assess the value of a non-pharmacologic approach, it appears that the 

psychiatric intervention studied is essentially drug-related: it is necessary to specify the content of the pre-

operative interview, or if it is merely a clinical and anamnestic assessment, the non-pharmacological 

measures associated with the treatment protocol prescribed by the psychiatrist (orientation stimuli, clear 

and repeated explanations, sleep support sleep quality, etc.). If the interventions vary among patients, the 

different types (cognitive and pharmacological, pharmacological alone) should be analyzed separately. 

Response: 

We acknowledge your concerns about the key points in this study. We have made the following changes 

in response to your feedback:  

1. We have removed the "non-pharmacologic approach" from the manuscript.

2. Since there is no established explicit guideline or protocol for the prevention of POD, the assessment,

treatment, and medication details, including drug regimen and doses, have depended on attending 

psychiatrists. According to electronic medical records in the hospital, psychiatrists explained what POD 

was to the preoperative patients, assessed the risk of POD, and shared this information with the surgeons 

and nurses. Patients diagnosed by the psychiatrists as high risk for POD were prescribed psychiatric 

medications at the psychiatrist's discretion preoperatively. We added the medication data in Table 1. The 

psychiatrist provided instructions to the attending oral surgeon on the medication regimen for the onset of 

POD. Additionally, the psychiatrist, at their discretion, provided postoperative follow-up commensurate 

with the patient's risk of POD and participated in the treatment of POD at the onset.  

As you mentioned, we agree that obtaining detailed information and analyzing each factor, including 

psychiatric assessment and treatment protocol separately, is necessary. However, it was challenging to 

gather these details in this study due to the incomplete protocol. We are now planning a randomized 

controlled trial (RCT) study shortly.  

We have also revised the description of the preoperative psychiatric intervention on Page 7, Lines 11-24. 

2.3. If these measures are used, are they systematically implemented before or during the onset of POD? 

Response:  

There was no standard protocol for postoperative delirium (POD) treatment, so we were unable to provide 

a detailed explanation. In this retrospective study, "psychiatric intervention" essentially refers to whether 

the patients received consultations from psychiatrists as recommended by the surgeons. The specific 

intervention strategy was determined at the discretion of the psychiatrist. This is a limitation of our 

retrospective study. 



2.4. There are few details about specific drug prescriptions for POD. I don't understand whether they are 

prescribed pre-operatively and given pre-operatively or post-operatively, after the onset of symptoms. 

Response:  

As per our review of the medical records, 30% (15 out of 50) of patients received specific drugs such as 

ramelteon or suvorexant before their surgery, following an assessment of their risk factors for 

postoperative delirium (POD). We have included this information in Table 1 under "preoperative 

intervention." However, we were unable to obtain detailed information regarding the specific choice of 

medication or the dosages from the records. 

2.5. When prescribing medication, even if several different molecules were used, the dosages used should 

be specified and whether the prescription was effective for all the patients who had received a pre-

operative prescription. 

Response:  

As previously mentioned, psychiatrists prescribed two drugs, either ramelteon or suvorexant, before the 

operation. Our analysis compared the pharmacological intervention group with the non-pharmacological 

intervention group in patients undergoing psychiatric intervention, and we found that there was no 

significant difference in the incidence of POD (33.3% vs. 32.9%). We have included this description in 

the Results section (Page 10, Line 7). 

2.6. When the diagnosis is made by another specialist (such as a surgeon), is the management strictly 

identical (unspecified)? 

Response:  

If surgeons or nurses suspected postoperative delirium (POD) in patients who had not preoperatively 

received psychiatric consultation, they would consult the psychiatrists and follow their orders. We added 

this information on Page 7, Line 22. 

2.7. Do patients at high risk of POD seem to have benefited from more intensive monitoring? In which 

way? Are they distributed over both groups in the identical way? 

Response: 

Surgeons and nurses paid more attention to patients diagnosed with a high risk of POD. However, special 

monitoring was not carried out in the ICU and ward; almost all patients received only standard monitoring. 

Please note that I have added this description on Page 7, Line 9. 



3. Analysis of the risk factors (minor concern) :

The authors used the main risk factors identified in the literature for their study. However, in my opinion, 

some of them cannot be studied in this study, such as the use of dexmedetomidine post-operatively (in an 

intensive care unit), since there is no clear and systematic protocol described in their hospital 

(dexmedetomidine or other molecule or combined prescription). Consequently, concluding this potential 

protective factor against POD is challenging. 

Response: 

Thank you for your helpful suggestion. We agree that the study on postoperative delirium (POD) and the 

use of drugs was complex. As a result, we have revised the primary outcome from examining the risk 

factors of POD to assessing the impact of psychiatric intervention. We believe that your input has 

significantly strengthened this manuscript.   

3.1. The risk factor ‘number of teeth remaining pre-operatively’ should be justified as an independent risk 

factor. 

Response: 

We want to investigate whether functions like biting or swallowing are associated with postoperative 

cognitive dysfunction (POD). Therefore, our focus is on the remaining teeth in the patients. 

3.2. Risk factors that would have been of interest to study: 

-the presence of malignancy (since the population under study is being treated for either cancer or

osteoradionecrosis), especially since it is little studied as an independent risk factor in the literature 

concerning major head and neck surgery. 

Response: 

We appreciate your suggestion. In this study, since the number of non-cancer surgeries was low, we could 

not compare them with cancer and non-cancer including osteoradionecrosis. 

-the surgical procedure, since the majority of head and neck cancer surgeries require unilateral or

bilateral neck dissection, thus increasing operating time, blood loss and the number of drains, although 

the authors immediately mention this potential risk factor in their introduction. This is an important 

difference from patients operated on for osteoradionecrosis. 

Response: 

Relationship between cancer surgery and non-cancer surgery will be further explored as more data 



becomes available in the near future. This revised manuscript emphasizes psychiatric intervention. We 

appreciate your important suggestion. 

-the type of free flap used for reconstruction, as previously demonstrated by Kolk et al (2022).

Response: 

We included the article you mentioned as Ref. 10. Initially, we were focusing on analyzing the risk factor 

of POD as the primary outcome, which would have involved examining the type of surgery procedure and 

other factors as Kolk et al. described. However, we have since shifted our main outcome to psychiatric 

intervention. 

4. Study biases (minor concern):

4.1. Diagnostic criteria for POD: based on the DSM-V definition but should be better described or 

explained by the authors. Clarify how risk is assessed (some patients are described as high-risk). If 

necessary, make a figure to present the diagnostic criteria and their clinical evaluation. 

Response: 

We noted that on Page 14, Line 18, almost all cases of delirium were diagnosed by a psychiatrist. 

Consequently, we did not specify the diagnostic criteria employed, and the diagnosis of delirium in all our 

patients relied on documentation that aligned with the diagnostic criteria outlined in DSM-5. It's important 

to outline the risk of postoperative delirium (POD) in the upcoming randomized controlled trial (RCT) 

study. 

4.2. It is also essential to specify whether all other differential diagnoses of postoperative confusion have 

been eliminated before the diagnosis of POD (confusion related to pain, to a perturbation in natremia, 

constipation, acute urinary retention, etc.). The authors report the bias related to the absence of data on 

the effectiveness of postoperative analgesia, but do not discuss other potential causes. 

Response: 

There are many causes of Postoperative Delirium (POD). When patients are suspected of having POD, 

physicians must first eliminate other complications, such as electrolyte imbalances or anemia, before 

diagnosing POD holistically. The presence of many contributing factors can make this diagnosis very 

challenging. Postoperative pain was one of the most significant factors for POD. Therefore, we discussed 

it in the Discussion section.  

4.3. It would also be of interest to determine the reasons why not all patients had a pre-operative 



psychiatric intervention (chronological considerations, psychiatrist availability, initial assessment by 

another caregiver who only calls the psychiatrist if there is a suspicion that the patient may be at risk of 

POD, etc.). 

Response: In line with the information on Page 7, Line 15, it has been noted that national health insurance 

in Japan has included coverage for managing postoperative delirium in surgical patients since 2020. Prior 

to this, whether patients undergoing major head and neck surgery with reconstruction received 

preoperative psychiatric consultation depended on the surgeon's decision. However, post-2020, almost all 

patients underwent preoperative psychiatric consultations. 

4.4. Potential confounding factors in the study: 

-Post-operative sedation of patients for 12 hours (minimum?). The duration of anaesthesia is a debated

issue in the current literature as an independent risk factor for the occurrence of POD. The use of sedative 

drugs should therefore be clearly specified. However, there is no mention of the duration of post-operative 

sedation in the ICU (it is simply stated that sedation is discontinued if the patient is still stable on Day 1, 

but it is not specified whether it has to be prolonged for some patients and for however long). 

Response: 

After their surgery, the majority of patients only stayed in the ICU for one day, typically from the night of 

the operation to the next morning (approximately 12 hours). In some instances, patients needed to stay in 

the ICU for up to two days because of respiratory issues. There were only a few cases, so it was hard to 

provide specific details. 

5. Results

The results found by the authors on the incidence of POD and the assessment of associated risk factors 

are broadly consistent with the literature. While there are many articles on the occurrence of POD after 

major surgery, especially oncological procedures, there are comparatively few in the specific field of head 

and neck reconstruction surgery. Despite the relatively small size of the study, it confirms other findings 

in the literature on the multifactorial etiology of POD. 

The occurrence of surgical complications should also be specified, specifically with regard to 

microsurgical anastomoses. 

Response: 

We agree with your opinion. We need to consider more detailed factors such as the surgical procedure, 

diagnosis, and whether the condition is cancerous or non-cancerous to analyze the risk factors for 

postoperative delirium (POD). However, we changed the main outcome to focus on psychiatric 



intervention and POD, therefore we did not provide detailed information about that. 

6. Modification of figures

6.1. Table 1: report the distribution of surgical indications for osteoradionecrosis and head and neck 

cancer. 

Response: We added malignant tumor and non-malignant distribution to Table 1 and 2. 

Add a figure to specify the diagnostic criteria for POD and their evaluation in clinical practice. 

Response: Regrettably, we could not have the detailed diagnostic criteria for POD, because when 

postoperatively the surgeons or nurses strongly suspected the patient’s POD from the symptoms such as 

disturbance of consciousness and a change in cognitive capacity, they consulted a psychiatric physician, 

who diagnosed whether that was POD, based on his experience. We could not understand the diagnosis 

process from the medical record. 

7. Summary

Should better specify the specific context studied, that of major head and neck surgery. 

Response: We appreciate your suggestion. We are currently planning a new randomized controlled trial 

(RCT) study on postoperative delirium (POD) in oral and maxillofacial surgery. 

8. Conclusion

This article's originality lies in the evaluation of a pre-operative psychiatric intervention on the onset of 

POD in patients undergoing major head and neck surgery with free flap reconstruction. This study should 

have been designed with this goal in mind, with a retrospective study with the onset of POD in these 

patients as the primary endpoint. Because of the methodology used, this whole part of the study seems to 

me to be hard to publish as it stands, and in any case should not be promoted in this way. 

The details of the preoperative psychiatric interventions, any associated non-pharmacological 

management protocols (e.g., orientation support), and drug prescriptions are described too vaguely and 

must be clarified. Additionally, the characteristics of the interventions and the distribution of etiologies in 

each group should be clearly defined. 

This article should be published once the major and minor revisions have been addressed. 

Response: We agree with your opinion and recognize the originality of this study in examining the 

evaluation of a pre-operative psychiatric intervention on the onset of POD in patients undergoing major 



head and neck surgery with free flap reconstruction. As suggested, we have made considerable changes to 

the main purpose and analytical method to focus on the psychiatric intervention. However, we 

acknowledge that the details of the preoperative psychiatric interventions, non-pharmacological 

management protocols, and drug prescriptions need further clarification, as the intervention is still in an 

early stage and has not been established for any other surgeries. This study only indicates that the pre-

operative psychiatric intervention was not effective for major head and neck surgery, signaling the need to 

explore more options and define the treatment for POD. 

Again, we thank you for allowing us to strengthen our manuscript with your valuable comments and 

queries. We have worked hard to incorporate your feedback and hope that these revisions will advance our 

manuscript closer to publication in the Journal of Stomatology, Oral and Maxillofacial Surgery. 

We look forward to hearing from you, 

Sincerely yours, 

Kanta Kido 


