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Introduction

Background

Enhanced recovery after surgery (ERAS) pathways have 
become a popular concept in modern clinical practice. 
Major surgery induces physiological stress, the magnitude 

of which correlates to postoperative complications and 
length of stay (LOS) (1). Utilising ERAS pathways ensures 
a standardised and evidence based approach to care, which 
in turn can reduce LOS, cost and overall complications (2). 
This in turn will help facilitate increased bed availability, 
avoid cancellation, improved patient outcomes and 
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improved patient satisfaction (2).

Rationale and knowledge gap

There is a large body of evidence from colorectal surgery to 
support the use of ERAS (1). In addition, there is evidence 
from randomized trials that ERAS principles can be 
extrapolated with good effect to other surgical specialties (3).

However, there are no randomised studies in ERAS 
for head and neck surgery, but there are several cohort 
studies which have been published in recent years. A study 
by Jandali et al. [2020], compared the implementation of 
a specific head and neck ERAS protocol, comprising of 
27 elements, to a retrospective control group (4). They 
were able to show a significantly lower opiate usage and 
pain scores in the ERAS groups in the first 72 hours 
postoperatively, and shorter time to ambulation (1.4 vs. 
2 days) (4). They were also able to demonstrate a shorter 
LOS (7.8 vs. 9.7 days), although there was no significant 
difference in LOS in intensive care (4). Bertazzoni et al. 
[2022] introduced an ERAS protocol for adult patients 
undergoing head and neck surgery for primary or recurrent 
stage III/IV squamous cell cancer. They were again able to 
show a significantly shorter LOS in the ERAS group (14 
vs. 17.5 days), and although there were less complications 
in the ERAS group, this was not shown to be statistically 
significantly likely due to the small sample size (5). 
However, a larger study by Kiong et al. [2021], which 
compared the introduction of an ERAS protocol in patients 
undergoing oncological head and neck surgery to a control 
group, was able to demonstrate significantly fewer overall 
complications (18.6% vs. 27%) in the ERAS group (6).  
In addition, they were also able to demonstrate fewer 
planned intensive care admissions (4% vs. 14%), a shorter 
mean LOS (7.2 vs. 8.7 days) and significantly reduced 
opiate requirement in the first 72 hours postoperatively (6).  
Thus, the application of ERAS protocols extrapolated 
from colorectal surgery and applied to the head and neck 
population can provide great benefits to both the patients 
and the health institution overall. Obayemi et al. [2022] 
conclude similarly in their recent evidence based review of 
ERAS protocols in craniomaxillofacial surgery, stating that 
with modification this population group can benefit (7).

Objective

This narrative review aims to give an overview of current 
evidence in the literature supporting the use of ERAS based 

interventions covering the full scope of major head and 
neck surgery. This could be used to help institutions set 
up their own ERAS protocols and identify potential areas 
for further research. We present this article in accordance 
with the Narrative Review reporting checklist (available at 
https://joma.amegroups.com/article/view/10.21037/joma-
23-15/rc).

Methods

A PubMed search for ‘enhanced recovery AND head 
and neck’ and ‘enhanced recovery AND maxillofacial’ 
published between 2017 and 2022 was performed. Titles 
identified were subsequently reviewed. Those with full 
text available that were deemed relevant to head and neck 
surgery based upon the title and written in English were 
selected. References for these articles were also reviewed 
and again those deemed relevant by title selected (Table 1).  
We did not rate levels of evidence or judge the risk of 
bias in determining which literature to include. This is 
therefore a limitation of this review. We also acknowledge 
this search strategy is not extensive and does not identify a 
specific type of head and neck surgery. There is potential 
that the literature identified is focused on oncological and 
reconstructive surgery and may not be representative of the 
head and neck surgical population overall.

Discussion

Preoperative

Patient education
An important tenet of enhanced recovery is empowering 
the patient to play an active role in the perioperative 
pathway. Thus, it is essential that we provide patients 
with the appropriate education prior to their surgery. 
In doing so, this has been shown to reduce associated 
psychological stress and anxiety, which may have an 
impact on wound healing complications and even cancer 
recurrence (8). It will also allow patients to manage their 
own expectations of the perioperative process, which can 
facilitate better recovery and patient experience (1). When 
providing patient education, it is important to consider 
the health literacy of the local population to facilitate 
better patient understanding and adherence (9,10). There 
is some debate however regarding the timing and details 
of the education delivered to patients. Evidence from the 
paediatric population suggests that a shorter time between 
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Table 1 The search strategy summary

Items Specification

Date of search 11/02/2023

Databases searched PubMed

Search terms used ‘Enhanced recovery AND head and neck’ and ‘enhanced recovery AND maxillofacial’

Timeframe Between 2017–2022 

Inclusion criteria English language

Full text available

Relevance from title

Selection process Selection by one author

Additional considerations References of selected articles were also reviewed and included if they met the above selection criteria

counselling and the procedure provided greater retention of 
information (11,12). However, specific data related to head 
and neck surgery is lacking (11).

Nutrition
Head and neck cancer patients are often malnourished due 
to their underlying condition (1). Malnutrition is associated 
with poor wound healing, infection and increased LOS (1). 
Once enteral intake is established postoperatively, this can 
also put malnourished patients at high risk of developing 
a refeeding syndrome (1). Consequently, it is essential 
that patients at risk of malnutrition are routinely assessed 
preoperatively using validated tools so that they can be 
identified and acted upon early (13). Input from a dietician 
may be required to establish a nutrition plan during the 
perioperative period (1). In extreme cases, surgery may 
even be delayed until proper nutrition is established (1). 
This could be facilitated with the insertion of a feeding 
tube or percutaneous endoscopic gastrostomy ahead of the 
proposed surgery (14).

Day of surgery

Pre-medication
Administration of pre-emptive analgesia has been associated 
with reduced pain scores in the perioperative period in 
head and neck patients (1). Interestingly, the timing of the 
analgesia does not appear to affect the postoperative pain 
quality (11,15). However, premedication with nonsteroidal 
anti-inflammatory drugs (NSAIDs) has been shown to delay 
the time to first analgesia and reduce total analgesic use 
postoperatively (15).

In the pre-op visit, it is important to consider patient 
anxiety, given this can have a negative impact on outcome 
as discussed previously (8). Non-pharmacological measures 
can often be trialled first such as clinician reassurance or 
reduced starvation time (16,17). However, if anxiety is 
still of concern, anxiolytic medication may be considered. 
Short acting benzodiazepines are preferred to minimise 
any postoperative effects but do carry the risk of short 
term impairment of psychomotor function (11,18). 
Benzodiazepines provide the additional benefit of increasing 
the seizure threshold, which could be useful given concerns 
for potential lidocaine toxicity if airway topicalization is 
required (1). However, their routine use for this indication 
is not recommended.

Carbohydrate loading
Excessive starvation times prior to surgery can cause 
dehydration and induce the stress response resulting in a 
catabolic state which increases insulin resistance and risks 
perioperative hyperglycaemia (19). Carbohydrate loading 
drinks 2 hours prior to surgery have been advocated in 
ERAS protocols (1). They have been shown to reduce the 
incidence of dehydration, preoperative gluconeogenesis, 
glucagon depletion and insulin resistance (1). In addition, 
it can also help to reduce patient anxiety, thirst and hunger, 
and thus facilitate a better patient experience (20). There 
is limited data from patients with diabetes, but current 
information suggests that gastric emptying is similar to 
controls in well controlled diabetes, so it is safe to use in 
this population group (21).

The role of immunonutrition has also been explored with 
nutrients such as arginine and glutamine, which have been 
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shown to have an immune modulating effect (11). However, 
systematic reviews have currently not shown any benefit 
of immunonutrition in the preoperative setting when 
compared with standard nutritional support in patients 
undergoing head and neck surgery and is hence currently 
not recommended (11).

Antibiotics
In clean contaminated head and neck surgery or surgeries 
where the development of a surgical site infection (SSI) 
would have significant consequence e.g., free flap surgery, 
antibiotics within 1 hour of surgery and continued for 
24 hours is well established practice (1). There is no 
evidence to support longer courses of antibiotics (1). 
Topical antimicrobial decolonisation through oral rinses of 
chlorhexidine have been shown to reduce bacterial colony 
by 85% and may reduce the incidence of SSI (22).

Intraoperative

Airway management
Head and neck surgery lends itself to patients with 
challenging airway anatomy. It is essential that both the 
surgeon and anaesthetist communicate and plan effectively 
in cases where the airway anatomy is of concern (1). 
Tracheostomy insertion should not be performed routinely 
and considered on a case by case basis (1). Although 
not specifically indicated in head and neck surgery, the 
principles of lung protective ventilation extrapolated 
from thoracic surgery are likely to offer some benefit to 
this patient population (1,23). These measures include 
tidal volumes 4–6 mL/kg ideal body weight, positive 
end-expiratory pressure (PEEP) 5–10 cmH2O and peak 
pressures <30 cmH2O (1,23).

Fluid management
The aim of goal directed fluid therapy (GDFT) is to titrate 
intravenous fluid administration against haemodynamic 
variables, with a view to keep the patient at the peak of 
the Frank-Starling curve maximizing cardiac output and 
oxygen delivery (1). Inappropriate fluid administration has 
been linked to prolonged LOS, reduced renal perfusion, 
ileus, coagulopathy, microvascular graft thrombosis 
and pulmonary and cardiac complications (24,25). An 
oesophageal doppler probe to guide GDFT is not ideal 
in head and neck surgery patients, given it often requires 
frequent adjustment by the anaesthetist to optimise the 
probe position (26). Using pulse contour analysis monitors 

(such as LiDCO™ or FloTrac™) may be better suited 
depending on local resources and familiarity (26).

Vasoconstrictors are often used intraoperatively to 
maintain blood pressure under anaesthesia. There is 
concern that this can compromise perfusion in flap surgery. 
However, intermittent vasoconstrictor use has not been 
associated with detrimental outcomes during free tissue 
transfer (27,28). Alternative options to maintain blood 
pressure can also be considered, such as dobutamine, which 
has been shown to improve mean and maximum blood flows 
through arterial anastomoses in head and neck surgery (29).

A restrictive strategy is also suggested with blood 
transfusion in free flap patients (30). Although blood 
transfusion did not affect the flap survival, it was associated 
with increased perioperative complications, with significant 
increases in infection and death when controlled for age, 
preoperative haemoglobin and albumin, cancer stage and 
adverse pathological features (31,32).

Maintenance of anaesthesia
Ideally, anaesthesia should be maintained with short acting 
agents to promote quicker recovery form anaesthesia and 
earlier return to premorbid function (1). There is some 
evidence in the literature that volatile anaesthetics can affect 
cancer morbidity and mortality (33). It therefore may be 
beneficial to move towards a total intravenous anaesthesia 
(TIVA) technique (1).

Multimodal analgesia
This is a major tenet of ERAS. Although opioids can offer 
good analgesia, they are associated with other negative 
effects. These include sedation, nausea, vomiting, urinary 
retention, ileus, and pruritus (1,9). It is therefore important 
we aim to minimise the usage of opiates during the 
perioperative period and utilise other analgesic agents. 
There is no consensus regime of multimodal agents in 
head and neck patients, so their use will largely depend on 
evidence extrapolated from other sources in the literature 
along with local expertise, experience and availability of 
medication (34). Examples of multimodal agents include 
paracetamol, NSAIDs, COX-2 inhibitors, alpha-2 agonists, 
lidocaine, magnesium and ketamine. The perioperative 
use of gabapentin is still up for debate with a systematic 
review by Tiippana and colleagues [2007] concluding 
that gabapentin provides good perioperative pain relief 
and reduces postoperative opioid consumption, although 
caution is advised as it can cause sedation (35). However, a 
more recent systematic review and meta-analysis by Verret 
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and colleagues [2020] concluded there was no clinically 
significant analgesic benefit perioperatively (36). Regional 
anaesthesia can be considered depending on the site of 
surgery e.g., superficial cervical plexus block (37-39). 
Otherwise, local anaesthetic infiltration could be performed 
by the surgeon and has been shown to delay the time to first 
analgesia and reduce total analgesic usage (15).

Normothermia
Hypothermia is associated with poor outcomes, infection, 
bleeding, cardiac events, increased LOS and cost of care 
(40,41). It is therefore essential perioperative normothermia 
is maintained. Patients can be warmed preoperatively, which 
has been shown to increase core temperature and therefore 
reduce the incidence of intraoperative hypothermia (42). 
Intraoperatively, warming should be continued and can be 
delivered in several ways including a forced air warmer or 
warming mattress (43). Insulating blankets alone are not 
likely to be sufficient to avoid patient hypothermia but 
could be used in addition to other measures (43). Warming 
intravenous fluids can keep patients warm and avoid post-op 
shivering, although it was not shown that warming wash out 
fluids made a significant difference (44). Post-op shivering 
is of particular concern, as it increases the metabolic oxygen 
requirement which can risk flap hypoxia (1). It therefore 
is prudent to continue monitoring patient temperature 
postoperatively and continuing warming measures as 
appropriate.

Monitoring and measuring temperature intraoperatively 
can be challenging. The surgery site may preclude the use 
of temperature probes in the nasopharynx/oesophagus, and 
access to the tympanic membrane may be difficult (11). A 
urinary bladder thermistor has been shown to correlate well 
with pulmonary artery thermistors and could be considered 
in these cases (45).

Postoperative nausea and vomiting (PONV) prophylaxis
PONV prophylaxis should be routinely administered in 
head and neck surgery patients (1,11). It is essential to avoid 
any retching or vomiting in flap surgery as this may lead to 
graft failure and/or compromise a newly created airway (46). 
Typically, a combination of ondansetron and dexamethasone 
are used, and have been shown to have good efficacy (47). 
If any rescue anti-emetic is required, then an alternative 
drug class of anti-emetic should be used (48). In addition, 
other intraoperative measures previously discussed will help 
reduce the incidence of PONV, such as using TIVA and 
avoidance of opiates (9,49).

Postoperative

Free flap monitoring
The current success rate for flaps is 90–99% but pedicle 
thrombosis and ischaemia remain key concerns (1). There 
is no formal consensus on monitoring flaps so practice 
varies between institutions (1). Bedside monitoring 
includes observing the flap colour, capillary refill time, 
turgor, temperature and pinprick testing (50,51). Head 
and neck flaps which are buried require modification of 
the flap design to allow for an external skin paddle for 
conventional clinical bedside monitoring. Alternatively 
surface or implantable doppler could be used to monitor 
buried flaps (1). Additional aids to facilitate flap monitoring 
such as near-infrared spectroscopy, laser doppler flowmetry 
and implantable oxygen partial pressure monitors have 
all undergone experimental testing and may improve flap 
salvage rate (51,52). However, they are costly, not widely 
available and lack a strong evidence base to support their 
use when compared to clinical bedside monitoring (51,52). 
Evidence from the literature suggests that flap compromise 
is most likely to occur in the first 24 hours (1). Yang et al. 
concluded that 55% flap compromises occurred in the 
first 24 hours, with 38% from 24–48 hours and only 6% 
after 48 hours (53). They therefore recommend intensive 
flap monitoring every 1–4 hours for the first 24–48 hours 
postoperatively. In any case, if ischaemia is suspected, early 
re-exploration should be considered (1).

Venous thromboembolism (VTE) prophylaxis
VTE prophylaxis is well established and has a good evidence 
base to support its use (1,11). There is no antiplatelet or 
anticoagulant which has been shown to increase free flap 
survival, and in fact this carries additional complication of 
bleeding (54,55). Similarly, regular aspirin use without any 
specific cardiac indication did not appear to have any impact 
on flap survival and increased bleeding risk, so is therefore 
not recommended (56). In those patients who may be using 
an anticoagulant for another health indication undergoing 
free flap surgery, decisions based around the usage of their 
anticoagulant must be individualised (11,57).

Analgesia
As discussed previously, a multimodal approach is vital 
to reduce the unwanted effects of opioids (1,9). It is also 
essential to facilitate patient return to premorbid function, 
by facilitating ability to deep breath and mobilise. NSAIDs 
provide good analgesia without significant increase bleeding 
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risk when used alone (58). However, if used in combination 
with pharmacologic VTE prophylaxis and/or aspirin, there 
is a synergistic increase in bleeding (1). Therefore in these 
circumstances caution is advised and decisions should be 
taken on individualised risk assessment.

Reflux
Administration of proton pump inhibitors (PPIs) can 
reduce the acidity of any reflux. In doing so, this ensures 
any reflux causes less tissue damage and therefore promotes 
wound healing (59). In one randomized control trial, total 
laryngectomy patients were administered 14 days of a 
PPI postoperatively and they found that this significantly 
reduced the incidence of pharyngocutaneous fistula from 
32% to 5% (60).

Nicotine replacement therapy (NRT)
Smoking can have a negative impact on patient outcome, 
and it is hoped that the need for surgery may be used as 
a teachable moment to patients and motivate them to 
change their negative health behaviours. In the elective 
setting, there is ample time to delay surgery until smoking 
cessation measures have been taken. However, this is not 
the case in cancer surgery where time is critical. Nicotine 
itself is a vasoconstrictor which risks tissue hypoxia and flap 
ischaemia, reduced anastomotic patency, impaired bone 
healing and failed osteointegration of implants (1). Studies 
looking at NRT after coronary bypass surgery or in patients 
admitted to intensive care have shown a dose-dependent 
increase in wound healing complications in smokers based 
on their preoperative cotinine (primary metabolite of 
nicotine) levels (61,62). Therefore the current consensus is 
that NRT is not recommended after head and neck surgery.

Early mobilisation
This  should  be  encouraged as  much as  poss ib le 
postoperatively (26). Barriers to early mobilisation related 
to head and neck surgery include lower limb donor site 
morbidity, but this can be overcome with good analgesia 
and multidisciplinary team input (1). Postoperative 
pulmonary complications should also be considered in this 
population group, particularly in longer surgeries (26). 
Strategies utilised from other specialties include spirometry, 
deep breathing exercises and intermittent positive pressure 
breathing and could be considered, although care must be 
taken particularly with the latter as this may compromise 
free flaps (63).

Nutrition
Previously it was not unusual to keep patients nil by mouth 
(NBM) for 6-12 days postoperatively (64). However, more 
recently there has been a shift towards introducing enteral 
nutrition early. One retrospective review found that free flap 
patients fed before postoperative day 5 had a significantly 
shorter LOS (11.9 vs. 18 days) and no difference in 
complication rate (64). Similarly, oral nutrition introduced 
on postoperative day 1–5 following total laryngectomy 
with primary closure did not show any increase in 
pharyngocutaneous fistula formation and did not show any 
increase in LOS (65,66). As mentioned previously, given 
patients can be malnourished preoperatively, it is important 
to be aware of the risk of refeeding syndrome and to involve 
specialist dietician input as needed (1). In some cases, it may 
be prudent to consider inserting a feeding gastrostomy tube 
if it is anticipated prolonged nutritional support is going 
to be required (14). Although limited, there is also some 
evidence to support the use of immunonutrition, which was 
shown to reduce the risk of fistula formation in one study, 
but more evidence is required to support this (11).

Tracheostomy
Given concerns of airway oedema and/or bleeding, patients 
undergoing free flap surgery often went to the intensive care 
unit (ICU) intubated or with a tracheostomy in situ (11,26). 
However, tracheostomies are associated with an increase 
in lower respiratory tract infections, dysphagia, feeding 
tube dependence and prolonged LOS in hospital (67).  
It is therefore suggested that they are avoided as much 
as possible. Brenner et al. [2020] and McGrath et al. 
[2020] have published further specific guidance extending 
beyond the scope of this review on tracheostomy insertion 
and aftercare, which readers should refer to for further 
information (68,69). In cases where tracheostomy is deemed 
essential, it is important to aim for early cuff deflation, 
capping trial and decannulation (11,26). There is also 
evidence to suggest that surgical closure of the strap muscles 
and tracheostomy incision under local anaesthetic following 
decannulation can decrease LOS, facilitate swelling 
recovery and fewer long-term tracheal complications (70).

Routine ICU admission
ICU admission following head and neck surgery should 
be based on individualised risk assessment and not 
considered the norm (1). Studies have shown similar or 
improved outcomes with patients admitted to high level 
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specialty specific areas, with a decreased total cost (71). 
There is no agreed consensus regarding specific surgical 
indications warranting ICU admission, so this will depend 
on local expertise, experience and availability of specialist 
units. However, ICU is indicated in those patients 
carrying increased risk due to underlying comorbidity 
or requiring invasive respiratory/haemodynamic support 
postoperatively (71).

Other considerations

Implementation of ERAS protocols
Enhanced recovery requires a diverse skillset and will 
involve numerous members of a multi-disciplinary team 
(MDT) (72). Each team member will play a key role in 
the perioperative journey of the patient and should be well 
rehearsed and familiar with the principles of enhanced 
recovery (72). This requires appropriate education and 
training of relevant staff members (72). It is vital for the 
success of ERAS that protocols are adhered to (5,73). This 
has been a repeated limitation in several studies. Ongoing 
data collection and monitoring of performance will help to 
determine the success of ERAS protocol implementation 
locally, so that any barriers can be identified and addressed 
accordingly (72).

Conclusions

In conclusion, ERAS has a strong evidence base, 
particularly from colorectal surgery. However, there is now 
evidence to support the use of ERAS principles in head and 
neck surgery. Appropriate staff training and adherence to 
protocols by MDT members is essential for the successful 
implementation of ERAS. Preoperatively there is focus 
on patient education and nutritional assessment and 
optimisation, which may lead on to continued benefits 
postoperatively. Intraoperatively, it is important to maintain 
physiological norms as much as possible. These patients 
can have challenging airway anatomy, which requires 
coordinated teamwork and planning to mitigate these 
risks. Multimodal analgesia and antiemetic prophylaxis will 
help to improve patient satisfaction and avoid potential 
postoperative complications. Of particular concern 
postoperatively is free flap monitoring, which should be 
actively done in the first 24 hours, when the risk of free flap 
failure is highest. Routine admission to ICU, tracheostomy 
insertion and delayed enteral nutrition have now become 
outdated. Admission to specialist areas, avoidance of 

tracheostomies and early nutrition is now encouraged 
where possible and has been shown to reduce LOS with no 
compromise in outcomes. Potential areas for future research 
include the timing and information provided as part of 
patient education, the role of immunonutrition, the role of 
TIVA versus volatile anaesthesia, the use of agents such as 
gabapentin and the role of aids to facilitate flap monitoring.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Journal of Oral and Maxillofacial 
Anesthesia for the series “Anaesthesia for Maxillofacial 
Surgery”. The article has undergone external peer review.

Reporting Checklist: The authors have completed the 
Narrative Review reporting checklist. Available at https://
joma.amegroups.com/article/view/10.21037/joma-23-15/rc

Peer Review File: Available at https://joma.amegroups.com/
article/view/10.21037/joma-23-15/prf

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at https://joma.
amegroups.com/article/view/10.21037/joma-23-15/coif). 
The series “Anaesthesia for Maxillofacial Surgery” was 
commissioned by the editorial office without any funding 
or sponsorship. CJ serves as an unpaid editorial board 
member of Journal of Oral and Maxillofacial Anesthesia 
from November 2022 to September 2023 and the unpaid 
Guest Editor of the series. CJ is also the website editor and 
appointed officer to the executive committee of the ERAS 
Society (unpaid). The authors have no other conflicts of 
interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-

https://joma.amegroups.com/article/view/10.21037/joma-23-15/rc
https://joma.amegroups.com/article/view/10.21037/joma-23-15/rc
https://joma.amegroups.com/article/view/10.21037/joma-23-15/prf
https://joma.amegroups.com/article/view/10.21037/joma-23-15/prf
https://joma.amegroups.com/article/view/10.21037/joma-23-15/coif
https://joma.amegroups.com/article/view/10.21037/joma-23-15/coif


Journal of Oral and Maxillofacial Anesthesia, 2023Page 8 of 10

© AME Publishing Company. J Oral Maxillofac Anesth 2023;2:24 | https://dx.doi.org/10.21037/joma-23-15

commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Worrall DM, Tanella A, DeMaria S Jr, et al. Anesthesia 
and Enhanced Recovery After Head and Neck Surgery. 
Otolaryngol Clin North Am 2019;52:1095-114.

2.	 Ji YD, Dodson TB. Enhanced Recovery After Surgery 
Pathways in Oral and Maxillofacial Surgery. J Oral 
Maxillofac Surg 2021;79:2380-1.

3.	 Nicholson A, Lowe MC, Parker J, et al. Systematic review 
and meta-analysis of enhanced recovery programmes in 
surgical patients. Br J Surg 2014;101:172-88.

4.	 Jandali DB, Vaughan D, Eggerstedt M, et al. Enhanced 
recovery after surgery in head and neck surgery: 
Reduced opioid use and length of stay. Laryngoscope 
2020;130:1227-32.

5.	 Bertazzoni G, Testa G, Tomasoni M, et al. The Enhanced 
Recovery After Surgery (ERAS) protocol in head and neck 
cancer: a matched-pair analysis. Acta Otorhinolaryngol Ital 
2022;42:325-33.

6.	 Kiong KL, Vu CN, Yao CMKL, et al. Enhanced Recovery 
After Surgery (ERAS) in Head and Neck Oncologic 
Surgery: A Case-Matched Analysis of Perioperative and 
Pain Outcomes. Ann Surg Oncol 2021;28:867-76.

7.	 Obayemi A Jr, Tatum SA. Enhanced Recovery after 
Surgery (ERAS) protocols in craniomaxillofacial surgery: 
an evidence-based review. Curr Opin Otolaryngol Head 
Neck Surg 2022;30:265-9.

8.	 Ricon I, Hanalis-Miller T, Haldar R, et al. Perioperative 
biobehavioral interventions to prevent cancer recurrence 
through combined inhibition of β-adrenergic and 
cyclooxygenase 2 signaling. Cancer 2019;125:45-56.

9.	 Stratton M, Waite PD, Powell KK, et al. Benefits of the 
enhanced recovery after surgery pathway for orthognathic 
surgery. Int J Oral Maxillofac Surg 2022;51:214-8.

10.	 Chang ME, Baker SJ, Dos Santos Marques IC, et 
al. Health Literacy in Surgery. Health Lit Res Pract 
2020;4:e46-65.

11.	 Dort JC, Farwell DG, Findlay M, et al. Optimal 
Perioperative Care in Major Head and Neck Cancer 
Surgery With Free Flap Reconstruction: A Consensus 
Review and Recommendations From the Enhanced 
Recovery After Surgery Society. JAMA Otolaryngol Head 

Neck Surg 2017;143:292-303.
12.	 Adams MT, Chen B, Makowski R, et al. Multimedia 

approach to preoperative adenotonsillectomy counseling. 
Otolaryngol Head Neck Surg 2012;146:461-6.

13.	 Ferguson M, Capra S, Bauer J, et al. Development of a 
valid and reliable malnutrition screening tool for adult 
acute hospital patients. Nutrition 1999;15:458-64.

14.	 Brown TE, Crombie J, Spurgin AL, et al. Improving 
guideline sensitivity and specificity for the identification of 
proactive gastrostomy placement in patients with head and 
neck cancer. Head Neck 2016;38 Suppl 1:E1163-71.

15.	 Møiniche S, Kehlet H, Dahl JB. A qualitative and 
quantitative systematic review of preemptive analgesia for 
postoperative pain relief: the role of timing of analgesia. 
Anesthesiology 2002;96:725-41.

16.	 Leigh JM, Walker J, Janaganathan P. Effect of preoperative 
anaesthetic visit on anxiety. Br Med J 1977;2:987-9.

17.	 Hausel J, Nygren J, Lagerkranser M, et al. A carbohydrate-
rich drink reduces preoperative discomfort in elective 
surgery patients. Anesth Analg 2001;93:1344-50.

18.	 Walker KJ, Smith AF. Premedication for anxiety 
in adult day surgery. Cochrane Database Syst Rev 
2009;2009:CD002192.

19.	 Duggan EW, Carlson K, Umpierrez GE. Perioperative 
Hyperglycemia Management: An Update. Anesthesiology 
2017;126:547-60.

20.	 Bilku DK, Dennison AR, Hall TC, et al. Role of 
preoperative carbohydrate loading: a systematic review. 
Ann R Coll Surg Engl 2014;96:15-22.

21.	 Gustafsson UO, Nygren J, Thorell A, et al. Pre-operative 
carbohydrate loading may be used in type 2 diabetes 
patients. Acta Anaesthesiol Scand 2008;52:946-51.

22.	 Balbuena L, Stambaugh KI, Ramirez SG, et al. Effects of 
topical oral antiseptic rinses on bacterial counts of saliva 
in healthy human subjects. Otolaryngol Head Neck Surg 
1998;118:625-9.

23.	 Durkin C, Schisler T, Lohser J. Current trends in 
anesthesia for esophagectomy. Curr Opin Anaesthesiol 
2017;30:30-5.

24.	 Chong MA, Wang Y, Berbenetz NM, et al. Does goal-
directed haemodynamic and fluid therapy improve peri-
operative outcomes?: A systematic review and meta-
analysis. Eur J Anaesthesiol 2018;35:469-83.

25.	 Corcoran T, Rhodes JE, Clarke S, et al. Perioperative fluid 
management strategies in major surgery: a stratified meta-
analysis. Anesth Analg 2012;114:640-51.

26.	 Coyle MJ, Main B, Hughes C, et al. Enhanced recovery 
after surgery (ERAS) for head and neck oncology patients. 

https://creativecommons.org/licenses/by-nc-nd/4.0/


Journal of Oral and Maxillofacial Anesthesia, 2023 Page 9 of 10

© AME Publishing Company. J Oral Maxillofac Anesth 2023;2:24 | https://dx.doi.org/10.21037/joma-23-15

Clin Otolaryngol 2016;41:118-26.
27.	 Chen C, Nguyen MD, Bar-Meir E, et al. Effects 

of vasopressor administration on the outcomes of 
microsurgical breast reconstruction. Ann Plast Surg 
2010;65:28-31.

28.	 Kelly DA, Reynolds M, Crantford C, et al. Impact of 
intraoperative vasopressor use in free tissue transfer for 
head, neck, and extremity reconstruction. Ann Plast Surg 
2014;72:S135-8.

29.	 Scholz A, Pugh S, Fardy M, et al. The effect of 
dobutamine on blood flow of free tissue transfer 
flaps during head and neck reconstructive surgery*. 
Anaesthesia 2009;64:1089-93.

30.	 Spahn DR, Spahn GH, Stein P. Evidence base for 
restrictive transfusion triggers in high-risk patients. 
Transfus Med Hemother 2015;42:110-4.

31.	 Danan D, Smolkin ME, Varhegyi NE, et al. Impact 
of blood transfusions on patients with head and neck 
cancer undergoing free tissue transfer. Laryngoscope 
2015;125:86-91.

32.	 Puram SV, Yarlagadda BB, Sethi R, et al. Transfusion in 
head and neck free flap patients: practice patterns and a 
comparative analysis by flap type. Otolaryngol Head Neck 
Surg 2015;152:449-57.

33.	 Wu ZF, Lee MS, Wong CS, et al. Propofol-based Total 
Intravenous Anesthesia Is Associated with Better Survival 
Than Desflurane Anesthesia in Colon Cancer Surgery. 
Anesthesiology 2018;129:932-41.

34.	 Cramer JD, Brummett CM, Brenner MJ. Opioid 
prescribing and consumption after head and neck free 
flap reconstruction: what is the evidence for multimodal 
analgesia? J Oral Maxillofac Anesth 2022;1:17.

35.	 Tiippana EM, Hamunen K, Kontinen VK, et al. Do 
surgical patients benefit from perioperative gabapentin/
pregabalin? A systematic review of efficacy and safety. 
Anesth Analg 2007;104:1545-56, table of contents.

36.	 Verret M, Lauzier F, Zarychanski R, et al. Perioperative 
Use of Gabapentinoids for the Management of 
Postoperative Acute Pain: A Systematic Review and Meta-
analysis. Anesthesiology 2020;133:265-79.

37.	 Levine AI, Satish G, De Maria S Jr. Anesthesiology and 
otolaryngology. New York: Springer; 2014.

38.	 Egan RJ, Hopkins JC, Beamish AJ, et al. Randomized 
clinical trial of intraoperative superficial cervical plexus 
block versus incisional local anaesthesia in thyroid and 
parathyroid surgery. Br J Surg 2013;100:1732-8.

39.	 Le JM, Ying YP, Afshar A, et al. Multimodal analgesia 
following microvascular free flap reconstruction of the oral 

cavity—the safety and benefits of supplemental regional 
anesthesia. J Oral Maxillofac Anesth 2022;1:37.

40.	 Sumer BD, Myers LL, Leach J, et al. Correlation between 
intraoperative hypothermia and perioperative morbidity 
in patients with head and neck cancer. Arch Otolaryngol 
Head Neck Surg 2009;135:682-6.

41.	 Reynolds L, Beckmann J, Kurz A. Perioperative 
complications of hypothermia. Best Pract Res Clin 
Anaesthesiol 2008;22:645-57.

42.	 De Witte JL, Demeyer C, Vandemaele E. Resistive-
heating or forced-air warming for the prevention 
of redistribution hypothermia. Anesth Analg 
2010;110:829-33.

43.	 Galvão CM, Marck PB, Sawada NO, et al. A systematic 
review of the effectiveness of cutaneous warming systems 
to prevent hypothermia. J Clin Nurs 2009;18:627-36.

44.	 Campbell G, Alderson P, Smith AF, et al. Warming of 
intravenous and irrigation fluids for preventing inadvertent 
perioperative hypothermia. Cochrane Database Syst Rev 
2015;2015:CD009891.

45.	 Shin J, Kim J, Song K, et al. Core temperature 
measurement in therapeutic hypothermia according 
to different phases: comparison of bladder, rectal, and 
tympanic versus pulmonary artery methods. Resuscitation 
2013;84:810-7.

46.	 Eryilmaz T, Sencan A, Camgoz N, et al. A challenging 
problem that concerns the aesthetic surgeon: postoperative 
nausea and vomiting. Ann Plast Surg 2008;61:489-91.

47.	 Kaushal J, Gupta MC, Kaushal V, et al. Clinical 
evaluation of two antiemetic combinations palonosetron 
dexamethasone versus ondansetron dexamethasone in 
chemotherapy of head and neck cancer. Singapore Med J 
2010;51:871-5.

48.	 Gan TJ, Meyer T, Apfel CC, et al. Consensus guidelines 
for managing postoperative nausea and vomiting. Anesth 
Analg 2003;97:62-71, table of contents.

49.	 Vari A, Gazzanelli S, Cavallaro G, et al. Post-operative 
nausea and vomiting (PONV) after thyroid surgery: 
a prospective, randomized study comparing totally 
intravenous versus inhalational anesthetics. Am Surg 
2010;76:325-8.

50.	 Abdel-Galil K, Mitchell D. Postoperative monitoring 
of microsurgical free tissue transfers for head and neck 
reconstruction: a systematic review of current techniques--
part I. Non-invasive techniques. Br J Oral Maxillofac Surg 
2009;47:351-5.

51.	 Abdel-Galil K, Mitchell D. Postoperative monitoring 
of microsurgical free-tissue transfers for head and neck 



Journal of Oral and Maxillofacial Anesthesia, 2023Page 10 of 10

© AME Publishing Company. J Oral Maxillofac Anesth 2023;2:24 | https://dx.doi.org/10.21037/joma-23-15

reconstruction: a systematic review of current techniques-
-part II. Invasive techniques. Br J Oral Maxillofac Surg 
2009;47:438-42.

52.	 Chae MP, Rozen WM, Whitaker IS, et al. Current 
evidence for postoperative monitoring of microvascular 
free flaps: a systematic review. Ann Plast Surg 
2015;74:621-32.

53.	 Yang Q, Ren ZH, Chickooree D, et al. The effect of early 
detection of anterolateral thigh free flap crisis on the 
salvage success rate, based on 10 years of experience and 
1072 flaps. Int J Oral Maxillofac Surg 2014;43:1059-63.

54.	 Lee KT, Mun GH. The efficacy of postoperative 
antithrombotics in free flap surgery: a systematic review 
and meta-analysis. Plast Reconstr Surg 2015;135:1124-39.

55.	 Bahl V, Shuman AG, Hu HM, et al. Chemoprophylaxis 
for venous thromboembolism in otolaryngology. JAMA 
Otolaryngol Head Neck Surg 2014;140:999-1005.

56.	 Lighthall JG, Cain R, Ghanem TA, et al. Effect of 
postoperative aspirin on outcomes in microvascular free 
tissue transfer surgery. Otolaryngol Head Neck Surg 
2013;148:40-6.

57.	 Cramer JD, Shuman AG, Brenner MJ. Antithrombotic 
Therapy for Venous Thromboembolism and Prevention of 
Thrombosis in Otolaryngology-Head and Neck Surgery: 
State of the Art Review. Otolaryngol Head Neck Surg 
2018;158:627-36.

58.	 Gobble RM, Hoang HLT, Kachniarz B, et al. Ketorolac 
does not increase perioperative bleeding: a meta-analysis 
of randomized controlled trials. Plast Reconstr Surg 
2014;133:741-55.

59.	 Papagerakis S, Bellile E, Peterson LA, et al. Proton 
pump inhibitors and histamine 2 blockers are associated 
with improved overall survival in patients with head 
and neck squamous carcinoma. Cancer Prev Res (Phila) 
2014;7:1258-69.

60.	 Stephenson KA, Fagan JJ. Effect of perioperative proton 
pump inhibitors on the incidence of pharyngocutaneous 
fistula after total laryngectomy: a prospective randomized 
controlled trial. Head Neck 2015;37:255-9.

61.	 Paciullo CA, Short MR, Steinke DT, et al. Impact of 
nicotine replacement therapy on postoperative mortality 
following coronary artery bypass graft surgery. Ann 
Pharmacother 2009;43:1197-202.

62.	 Lee AH, Afessa B. The association of nicotine replacement 
therapy with mortality in a medical intensive care unit. 
Crit Care Med 2007;35:1517-21.

63.	 Thomas JA, McIntosh JM. Are incentive spirometry, 
intermittent positive pressure breathing, and deep 

breathing exercises effective in the prevention of 
postoperative pulmonary complications after upper 
abdominal surgery? A systematic overview and meta-
analysis. Phys Ther 1994;74:3-10; discussion 10-6.

64.	 Guidera AK, Kelly BN, Rigby P, et al. Early oral intake 
after reconstruction with a free flap for cancer of the oral 
cavity. Br J Oral Maxillofac Surg 2013;51:224-7.

65.	 Aires FT, Dedivitis RA, Petrarolha SM, et al. Early oral 
feeding after total laryngectomy: A systematic review. 
Head Neck 2015;37:1532-5.

66.	 Seven H, Calis AB, Turgut S. A randomized controlled 
trial of early oral feeding in laryngectomized patients. 
Laryngoscope 2003;113:1076-9.

67.	 Castling B, Telfer M, Avery BS. Complications of 
tracheostomy in major head and neck cancer surgery; 
a retrospective study of 60 consecutive cases. Br J Oral 
Maxillofac Surg 1994;32:3-5.

68.	 Brenner MJ, Pandian V, Milliren CE, et al. Global 
Tracheostomy Collaborative: data-driven improvements 
in patient safety through multidisciplinary teamwork, 
standardisation, education, and patient partnership. Br J 
Anaesth 2020;125:e104-18.

69.	 McGrath BA, Wallace S, Lynch J, et al. Improving 
tracheostomy care in the United Kingdom: results of a 
guided quality improvement programme in 20 diverse 
hospitals. Br J Anaesth 2020;125:e119-29.

70.	 Brookes JT, Seikaly H, Diamond C, et al. Prospective 
randomized trial comparing the effect of early suturing of 
tracheostomy sites on postoperative patient swallowing 
and rehabilitation. J Otolaryngol 2006;35:77-82.

71.	 Varadarajan VV, Arshad H, Dziegielewski PT. Head and 
neck free flap reconstruction: What is the appropriate 
post-operative level of care? Oral Oncol 2017;75:61-6.

72.	 Prasad A, Chorath K, Barrette LX, et al. Implementation 
of an enhanced recovery after surgery protocol for 
head and neck cancer patients: Considerations and best 
practices. World J Otorhinolaryngol Head Neck Surg 
2022;8:91-5.

73.	 Gustafsson UO, Hausel J, Thorell A, et al. Adherence 
to the enhanced recovery after surgery protocol and 
outcomes after colorectal cancer surgery. Arch Surg 
2011;146:571-7.

doi: 10.21037/joma-23-15
Cite this article as: Patel J, Jones C. Enhanced recovery after 
surgery for major head & neck surgery—a narrative review. J 
Oral Maxillofac Anesth 2023;2:24. 


