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Introduction

Background

Most patients undergoing major oral cavity, pharyngeal 
or laryngeal resection for oral cancer are elderly (age 
>65 years) with a degree of frailty, often with comorbid 

conditions, including cardiovascular, neurovascular, and 
peripheral vascular disease, chronic obstructive pulmonary 
disease, diabetes mellitus and anaemia—commonly linked to 
lifestyle risk factors of chronic alcohol consumption, tobacco 
smoking and sometimes other substance misuse (1-3).  
Therefore, the postoperative care of these patients can be 
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challenging, particularly given the duration and complexity 
of surgery, which may include free flap reconstruction 
(transfer of patients’ own tissue from one anatomical site 
to another, along with its vascular supply) with the purpose 
of optimising function and cosmesis following tumour 
resection. Not only are these complex patients subjected 
to the physiological insult of major surgery, but significant 
functional impairments of the aerodigestive tract are 
common in the postoperative period, such as the inability 
to speak or eat. These challenges can contribute to major 
psychological and physical challenges during recovery (4,5). 

Rationale and knowledge gap

In other surgical disciplines (e.g. ,  gynaecological 
oncology and cardiac surgery), a standardised approach 
to postoperative care has been shown to improve patient 
outcome and reduce organisational costs (6,7). The expert 
consensus statement in 2021 from the Society for Head 
and Neck Anaesthesia for the perioperative management 
of patients undergoing major head and neck surgery 
provides the basis for such an approach, with many of the 
recommendations directly applicable to patients having oral 
cancer surgery (8). This article hopes to provide a more 
detailed description of the evidence available regarding 
many aspects of the post operative care for these patients. 
Importantly, it hopes to tie together the case-based evidence 
regarding postoperative flap monitoring in the immediate 
postoperative period.

Objective and methods

This review article draws upon the consensus guideline 
from the Society for Head and Neck Anaesthesia and other 
recent studies to provide an evidence-based approach to 
achieving high quality postoperative care of this challenging 
patient cohort (9).

Discussion

Immediate postoperative care facility

It has typically been perceived that patients having 
undergone major head and neck surgery may benefit 
from specialised care and monitoring in an intensive care 
unit (ICU) environment for the immediate postoperative 
period (9,10). This is with the aim of facilitating holistic 
management of patients with complex medical comorbidities, 

as well as providing an enhanced level of monitoring, in 
order to maximise free flap graft survival (3). Approximately 
10% of free tissue transfers fail due to arterial or venous 
anastomotic thrombosis, and early recognition of any issues 
and prompt intervention are paramount in enhancing flap 
survival (11). Indeed, the 2021 consensus statement agreed 
that the postoperative care of patients who have undergone 
oral cancer surgery requires specialist input and monitoring 
to ensure both patient recovery, and flap survival. Whilst 
institutional variation exists, many healthcare systems find 
this enhanced level of monitoring can most consistently 
and easily be provided in an ICU setting. However, a recent 
retrospective cohort study, which investigated 338 patients 
undergoing microvascular free flap reconstructive surgery 
for head and neck surgical defects, found no differences 
in flap survival, re-operation rate or other postoperative 
complications when comparing ICU with a protocol-driven 
non-ICU ward setting (12). The cost of care delivered was 
statistically significant and considerably higher for the ICU 
cohort (12). Whilst not all patients who have undergone 
oral cancer surgery may require enhanced monitoring for 
flap observation, it is clear that the postoperative care of 
these patients is best delivered by a team consisting of highly 
skilled nursing and surgical personnel, familiar with these 
types of patients, and capable of delivering the appropriate 
level of monitoring required—which depending on the 
institution, may be provided in a specialist ward or ICU 
environment. 

Early identification of flap compromise

The immediate detection of a surgical complication in the 
postoperative period is vital for patients who have undergone 
major surgery for oral cancer, particularly those who have 
had free flap reconstruction. Free flaps are at risk of failure 
from either a compromised arterial supply or venous 
thrombosis or congestion, and therefore close monitoring of 
the vascular status of free flaps has become a mainstay of care 
in the immediate postoperative period. Venous compromise 
is the most common cause of flap failure (13,14), but arterial 
thrombosis and wound dehiscence also contribute to the 
2–5% overall flap failure rate (15). 

Wide institutional and clinician variation exists as 
to the mode of flap monitoring employed, with regular 
clinical assessment being the most commonly utilised 
technique as it is inexpensive, risk-free and efficient. Other 
non-invasive monitoring methods include intermittent 
cutaneous Doppler ultrasound, tissue oximetry and surface 
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temperature monitoring. Invasive techniques for free flap 
monitoring are employed in most specialist centres, usually 
comprising an implantable continuous Doppler device. 
Doppler is the most widely used invasive technique because 
it enables early detection of flap compromise, leading to 
increased success of operative re-exploration procedures 
to salvage failing flaps following major head and neck 
reconstructive surgery (16). 

Airway management considerations 

Previously, the routine perioperative care of patients 
that had undergone major cancer resection and free flap 
reconstruction for oral cancer surgery involved continued 
mechanical ventilation beyond the completion of surgery. It 
was thought that this would ameliorate the risks associated 
with the high burden of patient comorbidity, and prolonged 
surgical and anaesthetic time, and that this would improve 
free flap graft survival. However, since 2011, there has 
been increasing evidence to support immediate tracheal 
extubation where possible, with this more recent approach 
being associated with improved morbidity (from reduced 
incidence of postoperative pneumonia and other nosocomial 
infections), decreased ICU and hospital length of stay (17-19).  
Therefore, it is recommended to consider whether each 
patient having oral cancer surgery may be suitable for 
tracheal extubation at the end of surgery and aim to achieve 
this in a safe and controlled manner where possible (19). In 
patients for whom immediate tracheal extubation is medically 
contraindicated, daily assessment for weaning of ventilatory 
support and safe tracheal extubation should be priorities of 
ongoing care, whether that be from oral endotracheal tube, 
or temporary tracheostomy.

When planning for tracheal extubation of these patients, 
communication between the anaesthetic and surgical teams 
is critical for success. These patients have an increased risk 
of potentially life-threatening airway complications (20). 
Acute bleeding, haematoma formation and/or oedema 
could all potentially necessitate emergency re-intubation, 
presenting both a physiologically and anatomically difficult 
airway to manage. Should this situation arise, a clear airway 
management strategy (that includes patient preparation, 
equipment preparation, role allocation, expectations of any 
difficulty, and contingency planning), that is shared between 
the surgical and anaesthetic teams, is essential in enhancing 
patient safety (19,21). Similarly, complications with airway 
management can arise as a result of postoperative delirium, 
necessitating ongoing definitive airway support until 

the patient is assessed as ready for extubation. Patients 
with signs of postoperative delirium may benefit from 
tracheostomy, to facilitate airway support whilst weaning 
from sedative medications

The individualised airway management strategy for each 
patient should be clearly documented and immediately 
available (at the bedside) to the ward or ICU teams 
providing postoperative care. This information may be vital 
in assisting the attending personnel during an unexpected 
airway emergency.

Postoperative handover and evaluation

As outlined above, clear documentation is vital in aiding 
communication between anaesthetic, ICU, surgical, 
nursing and ward teams, and in reducing the risk posed to 
patients from airway related adverse events following oral 
cancer surgery (22). Indeed, improved patient outcome 
may be associated with the use of structured notes in an 
electronic patient record (23,24), as well as the use of bed 
head signage (such as those available from the UK National 
Tracheostomy Safety Project) and clear verbal handover 
processes (8,23). Furthermore, structured handover tools 
have been shown to improve the transfer of patients’ care 
between teams (25).

Of critical importance, these patients are more likely 
to have postoperative airway oedema, obstruction, or 
limitations to airway access. If future airway management 
is predicted to be difficult in the immediate postoperative 
period, regular airway assessment should be undertaken 
and provision should be made to ensure the necessary 
equipment and adequately trained personnel are available at 
the point of care. 

Information relating to the surgical procedure performed 
should be clearly documented, including the indication for 
surgery, and detail about surgical resections, diversions, 
anastomoses, transplantations, use of prosthetic materials, 
and any other intraoperative findings. The type, anatomical 
location, and desired postoperative management of any 
surgical drain should also be clearly communicated, 
allowing the postoperative care provider to accurately 
measure, interpret and act upon any drain output.

Other essential handover information should include 
the patient’s age, comorbidities, pre-existing regular 
medications, and allergy status. Relevant perioperative 
medications (including dose and time of administration), 
especially neuromuscular blocking agents, should be 
highlighted, along with any surgical requirement for 
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ongoing antimicrobial prescription. Contact details 
of patients’ next-of-kin, and the content of any prior 
conversations between surgical or anaesthetic teams and 
patients’ relatives should be documented, along with 
assessment of patients’ capacity to consent for their ongoing 
ward or ICU treatment. This is particularly relevant to 
the oral cancer patient, given the extensive comorbidities 
and frailty common to this patient cohort (for more detail 
on preoperative assessment, prehabilitation and risk 
stratification, please see the dedicated article, “Anaesthetic 
preoperative considerations for oral cancer surgery” in this 
special series on anaesthesia for oral cancer). 

Immediately following transfer to the postoperative care 
facility (ICU or specialist ward), a systematic assessment of 
the patient should be undertaken, focussing on each organ 
system.  Special attention should be paid to the adequacy 
of patients’ fluid status and cardiovascular parameters in 
view of the importance of optimising free flap perfusion. 
Hypotension should be treated promptly, first with 
judicious correction of any intravascular fluid depletion, 
anaemia, or electrolyte abnormalities, prior to commencing 
vasopressor therapy (8,26). Institutional variation exists 
regarding the preferred pharmacological agent for blood 
pressure support. Previously the source of much debate, 
there has been no association found between failure of free 
flap transfer and the use of vasopressor infusions (26), with 
current opinion favouring vasopressor usage over excessive 
fluid administration—which is associated with deleterious 
outcomes (8). Maintenance of euvolemia throughout 
the entire perioperative period should be the target for 
clinicians managing these patients, since both hypo- and 
hypervolaemia may contribute to morbidity (27). Thus, 
decisions regarding postoperative fluid therapy are crucial, 
such that invasive methods of volume status assessment 
should be considered (such as arterial waveform-based 
analysis or serial echocardiography) to guide goal-directed 
fluid therapy (28). Postoperative blood tests (which may 
be incorporated into standard order sets) are routine in 
most units following major oral cancer surgery, and blood 
transfusion should be guided by previously agreed thresholds 
between surgical and ward/ICU personnel. 

Nutritional status

Optimising nutrition is a particular challenge in this patient 
population. Patients may be malnourished prior to surgery, 
due to lifestyle risk factors (chronic alcohol consumption), 
the negative effects of chemo-radiotherapy, or the presence 

of a mass obstructing or compressing the aerodigestive 
tract. In the postoperative phase, patients’ nutritional 
requirements must meet the increased metabolic demands 
of wound healing and the stress response to surgery. 
However, resumption of oral intake may be hindered by 
the presence of a temporary tracheostomy or the effect 
of surgery on pharyngeal reflexes/swallowing function, 
compounded by impaired bowel function secondary to 
opioid analgesic regimens (29-31). 

Poor nutritional status is associated with a wide range 
of morbidity, including poor postoperative wound healing 
and increased wound infection, increased hospital length 
of stay, increased incidence of delirium, as well as increased 
mortality (5,32). Therefore, patients undergoing major 
surgery for oral cancer are likely to benefit from nutritional 
assessment (pre- and postoperatively) and specialist dietician 
input (8). 

By providing the substrate for metabolic processes 
through early postoperative resumption of feeding (orally 
or enterally,) catabolism of patients’ protein stores can be 
reduced, minimising net protein loss. Early nutritional 
supplementation (within 7 days of surgery) is advised in 
patients who are unlikely to achieve adequate oral intake, or 
in those patients already malnourished—ideally via an oral 
route. Where this is not available, feeding via a nasogastric 
nasojejunal tube or percutaneous gastrostomy should be 
initiated as this has been demonstrated to reduce morbidity 
and length of hospital stay (9). Overnight slow continuous 
feeding regimes may lead to patients complaining of 
persistent hunger, which can be addressed by utilising 
daytime bolus regimes instead. 

Postoperative blood glucose control can also become 
a challenge in patients who have had oral cancer surgery. 
Hyperglycaemia may occur as a result of pre-existing 
diabetes mellitus, or due to the release of stress-related 
counter regulatory mediators. Persistent hyperglycaemia is 
associated with an increased risk of myocardial infarction, 
stroke, polyneuropathy, increased postoperative wound 
infections and poor wound healing due to defective 
collagen formation (33). Early involvement of dieticians 
(and specialist diabetes services, if applicable) to provide 
guidance on oral/enteral feeding content/rates, alongside use 
of variable rate insulin infusions can assist in reducing the 
incidence of hyperglycaemia in the postoperative period.

General ICU care

Preventing complications is a key component of the 
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postoperative care of patients who have undergone major 
surgery for oral cancer. 

The risk of venous thromboembolism can be stratified 
according to the modified Caprini score (34), and is 
dependent upon the nature of the surgery undertaken and 
patient factors including cancer, age, obesity, smoking 
history and history of previous deep vein thrombosis 
or pulmonary embolism. In the absence of particular 
concerns regarding postoperative bleeding, prophylactic 
low molecular weight heparin should be administered (or 
a suitable alternative), alongside the use of mechanical 
prophylaxis with intermittent pneumatic devices and 
graduated compression stockings (unless contraindicated by 
pre-existing peripheral vascular disease).

A history of chronic substance use and/or dependency 
(alcohol, smoking, illicit drugs) is common to the oral 
cancer patient. Substance withdrawal is therefore a 
significant problem, and may contribute to major morbidity, 
including prolonged length of hospital stay and increased 
postoperative complications, and increased mortality. 
Depending upon the postoperative care facility, staff may 
also have limited experience in managing substance related 
issues (35). Initial risk assessment, continual monitoring 
and prompt management of alcohol, or other substance, 
withdrawal syndrome is therefore a key component of 
the postoperative care of these patients, with the use of 
protocolised strategies for symptom management markedly 

improving outcomes (36,37). Common to these strategies 
is regular bedside monitoring for signs and symptoms of 
substance withdrawal, including consideration of both 
objective physiological parameters and patient’s subjectively 
experienced symptoms, with pharmacological treatment 
graduated to the severity of withdrawal syndrome.

Alongside assessing and managing patients at risk of 
substance withdrawal, daily assessment of patients for 
the presence of delirium should form part of the routine 
postoperative care of these patients, since it is associated 
with significant morbidity and mortality. Both hypo and 
hyperactive subtypes exist, with delirium affecting 80% 
of all comers to ICU (38). Delirium is a multifactorial 
condition with varying pathology and clinical presentation, 
with the predominant risk factors including advanced age, 
history of cognitive deficit, metabolic abnormalities, and 
polypharmacy (Table 1).

The mainstays of management can be divided into 
non-pharmacological and pharmacological interventions, 
with the first focussing upon repeated reorientation 
of patients, early removal of in-dwelling catheters and 
vascular access lines, normalisation of day/night-time 
routines, optimisation of pain management and provision of 
patients’ normal glasses and hearing aids. Pharmacological 
management of delirium remains relatively controversial—
a multicentre randomised controlled trial of 566 patients 
demonstrated that haloperidol and the antipsychotic 

Table 1 Risk factors for delirium

Patient factors Perioperative factors Critical care factors

Advanced age Length of surgery Substance withdrawal

Dementia Dehydration Acute infection

Low educational level Electrolyte imbalance Pain

High comorbidity burden Anaemia Invasive devices

Frailty Immobility

Visual and hearing impairment Prolonged ventilation

Depression Deep sedation

Substance misuse Physical restraint

Poor nutrition Polypharmacy

History of delirium Opioids

Sleep deprivation

Inability to communicate

Day/night disorientation
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ziprasidone failed to reduce incidence of delirium, duration 
of mechanical ventilation, ICU or hospital length of 
stay, and mortality when compared with placebo, and a 
Cochrane review of pharmacological interventions for the 
treatment of delirium in critically ill adults did not identify a 
difference in mortality, delirium severity or time to delirium 
resolution compared with placebo (39,40). Nevertheless, 
adequate management of postoperative pain can reduce the 
burden of delirium for patients, and distressing agitation 
can be treated with antipsychotic medications (38,41). Strict 
attention to maintenance of homeostasis in terms of fluid 
balance, correction of electrolyte disturbance, reduction 
in burden of polypharmacy, early physiotherapy and visits 
from family or friends is advised (38). In patients requiring 
ongoing definitive airway management post operatively, 
tracheostomy may be preferable to ongoing oral tracheal 
intubation, to reduce the burden of critical care associated 
risk factors for delirium.

Provision of multimodal analgesia has been shown 
to lead to a better pain experience, shorter hospital stay, 
and reduction in side-effects following major surgery 
(8,42,43). Institutional variation exists in terms of analgesic 
approaches for patients undergoing surgery for oral cancer, 
but may include operative infiltration of local anaesthetic or 
continuous infusion of local anaesthetic via a wound catheter, 
as well as multimodal systemic analgesia, which generally 
includes intravenous and/or enteral opioid medications for 
major cancer resections. In a retrospective cohort study of 
866 patients over the age of 66 years having major head 
and neck surgery, the prevalence of persistent postoperative 
opioid use (defined as a prescription collected for opioid 
medications at 90 days and 180 days postoperatively) was 
18% in patients who were opioid naïve preoperatively (44). 
Therefore, daily review of adequacy of pain control and 
assessment for stepwise reduction in analgesia is advised to 
reduce the burden of long-term opioid use in patients who 
have undergone major surgery for oral cancer.

Psychological support

Patients who have undergone major head and neck surgery 
are often left with considerable loss of function of the 
aerodigestive tract. Short-term issues with swallowing and 
resumption of oral nutrition have been addressed earlier, 
as well as the potential problems surrounding substance 
addiction and dependency, that may require specialist input 
from addiction services and/or psychiatric liaison teams 
in the immediate postoperative period. However, patients 

must also be supported in their long-term adjustment to 
life following major head and neck procedures, which may 
have long lasting impact upon normal speech and eating 
function, cosmetic appearance and social interaction.

In a study of 558 head and neck cancer patients, 
prevalence of high-level distress at 12-month postoperatively 
was 17%, with a 9% prevalence of both anxiety and 
depression (45). These symptoms were associated with 
higher use of mental health services, and a higher cost of 
patient care. Patients’ utilisation of all types of healthcare 
has been shown to increase. Patients with poorer clinical 
status may be more likely to develop psychological 
problems in the postoperative period, however, those with 
postoperative psychological problems are less likely to fully 
comply with treatments and maintain a healthy lifestyle (46). 
It is estimated that 60% of cancer patients with high-level 
distress accept psychological treatment when offered (47), 
which may reduce the longer-term psychological sequelae of 
major head and neck surgery.

Strengths and limitations

The strength of this review is the inclusion of the most 
up-to-date studies and contemporary evidence in the area 
of postoperative management of patients following oral 
cancer surgery. The main limitations are that the subject 
matter is wide ranging; there are many different aspects 
to the provision of excellent postoperative care for these 
complex patients, with significant institutional variability in 
practices; and, there is paucity of high quality evidence to 
clearly support specific recommendations. There are very 
few randomized controlled trials relevant to this topic, such 
that a narrative or systematic review is not justified, with 
this conventional review therefore largely based upon expert 
consensus and small clinical studies.

Conclusions

The quality of care that patients receive following major 
head and neck surgery with free flap reconstruction is 
essential to their recovery. This article describes the major 
considerations for caring for these patients postoperatively, 
not only with regard to the complex nature of the surgical 
procedure, but to the general care of, often frail or multi-
comorbid, patients in the ICU or specialist ward setting. 
Optimisation of all these factors reduces the morbidity and 
mortality associated with these significant operations and 
facilitates a timely recovery.
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