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Abstract

Objective. Enhanced recovery programmes have been widely adopted in other surgical disci-
plines but are not commonplace in head and neck surgery. The authors of this study created a
pathway for post-operative laryngectomy patients.
Method. A multidisciplinary working group reviewed the literature and agreed standards of
care. A retrospective audit was conducted to measure current practice against our new path-
way; after programme implementation our performance was reaudited in two prospective
cycles, with an education programme and review after the first prospective cycle.
Results. Statistically significant improvement in performance was realised in catheter and sur-
gical drain removal, opiate analgesia use, mobilisation, and timeliness of swallow assessment.
The rate of hospital acquired pneumonia reduced from 23.1 to 9.5 per cent and length of stay
reduced by a median of 5.2 days to 14.8 days (non-significant).
Conclusion. The programme improved consistency of patient care across most areas that were
measured. Improving patient stoma training needs to be prioritised.

Introduction

The aim of enhanced recovery programmes is to deliver evidence-based care with the goal
of improving patient experience, clinical outcomes and duration of hospital stay. This has
been shown to be possible across many different surgical disciplines.1–3 They can also pro-
mote a more positive and productive working environment.4 However, enhanced recovery
programmes have not been widely adopted within head and neck surgery departments.

Patients undergoing laryngectomy have multiple complex needs, necessitating a multi-
disciplinary team (MDT) approach. There are many factors to consider when facilitating
their recovery, and several key milestones that each patient needs to meet in order to be
discharged. We felt that in our unit there was some variability in how efficiently each
patient was managed and guided through the multiple parallel steps required for dis-
charge, leading to prolonged hospital stays in some cases. We therefore thought laryngect-
omy patients represented an ideal patient group in which to design and implement an
enhanced recovery programme. We wanted a patient pathway that was built with MDT
involvement and stipulated a step by step timeline to achieve independence with airway,
nutritional and physical care as well as screening and provision of prophylaxis against
complications. We hypothesised this would enable laryngectomy patients to have a better
post-operative experience, with fewer complications and a shorter hospital stay.

According to National Health Service improvement, there are four main areas to con-
sider in developing a comprehensive enhanced recovery after surgery programme: pre-
operative assessment, planning and preparation; reducing the physical stress of surgery;
a structured approach to immediate post-operative care; and early mobilisation,5 or as
put more succinctly by Kehlet (the founder of enhanced recovery): ‘having a global
approach to peri-operative care’.6

Materials and methods

In 2014, a working group consisting of trainee and consultant surgeons, clinical nurse
specialists, ward nurses, dieticians and speech and language therapists was formed to
review evidence from the literature, develop a care pathway and introduce it to our
unit, Queen’s Medical Centre, Nottingham, UK.

Although we acknowledge that enhanced recovery after surgery involves both pre-,
intra- and post-operative components, after contemplating the resources available to us
we decided to focus our attention on the immediate post-operative patient journey,
from arrival on the post-operative ward to discharge from hospital. We undertook a lit-
erature review to identify what the current body of evidence was for the post-operative
care of the laryngectomy patient. We then held a series of meetings with the MDT to dis-
cuss the available evidence. Using the mini-Delphi technique, we reached agreement on
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our ideal care strategy, thus creating standards and targets for
the enhanced recovery programme.

We conducted a classic three cycle audit against our new
standards. A retrospective baseline audit of our previous 2
years of laryngectomy patients (2012 to 2014) was undertaken;
this included 13 patients and compared their care to our new
formalised evidence-based care pathway. With Trust approval,
we then introduced the enhanced recovery pathway and
recruited 11 consecutive patients undergoing laryngectomy
between August and November 2014 (enhanced recovery
after surgery 1). This involved having a coloured paper chart
at the end of the patient’s bed, which was to be reviewed
and completed by nurses, doctors and allied health profes-
sionals reviewing the patient, and filed in the hospital notes
at discharge. Figure 1 shows the proforma document used at
the patient bedside to prompt the MDT in the expected care
of the patient.

We prospectively audited our results for this cohort of
patients and presented the results to ward staff and the
wider MDT, giving everyone an opportunity to comment on
the project and raise any concerns they had regarding the
implementation of the enhanced recovery pathway.
Following a further mini-Delphi exercise of the working
group, staff education sessions and some minor changes to
the proforma, the results were re-audited using the next 10
consecutive patients following the completion of the review
process (December 2014 to May 2015, enhanced recovery
after surgery 2). The patients were then followed up for five
years to compare survival and complications before and after
implementation of the enhanced recovery project. A total of
21 patients participated in the enhanced recovery programme;
20 survived to hospital discharge.

Development of the standards

Post-operative laryngectomy care was divided into six main
categories: (1) complication prophylaxis (antimicrobial, anti-
embolic, anti-reflux); (2) laboratory monitoring; (3) feeding;
(4) mobility; (5) analgesia; and (6) stoma and wound care
(including surgical drains). The summary of our agreed post-
operative enhanced recovery programme is illustrated in
Table 1.

Complication prophylaxis

Antimicrobial
At the time of developing our protocol there was not much
guidance on the use of antibiotic prophylaxis in total laryn-
gectomy. The Scottish Intercollegiate Guidelines Network clas-
sified the procedure as ‘clean-contaminated’ and therefore
antibiotic prophylaxis was recommended.7 Rodrigo et al.8

determined that cefazolin, clindamycin with gentamicin and
amoxicillin-clavulanate were equally effective in preventing
post-operative wound infection.8 This was reiterated in a
study by Skitarelic et al.9 a decade later comparing cefazolin
and amoxicillin-clavulanate. A short course of antibiotics
was found to be as good as a long course in a literature
review.10 A survey of UK head and neck surgeons has subse-
quently shown that during the project’s time period there
was no consensus in UK prescribing choices.11 This finding
repeated the results of an American study.12

We selected 750 mg cefuroxime and 400 mg metronidazole
given intravenously for 72 hours as our choice of antibiotic
prophylaxis in non-allergic patients.

Antiembolic
The Department of Health risk assessment tool, in conjunction
with NICE guidance for reducing venous thromboembolism
risk in hospital (CG92, replaced by NG89), dictates that as
our patients have an active malignancy and the procedural
time is greater than 90 minutes, pharmacological thrombopro-
phylaxis is indicated unless the individual has a specific bleeding
risk.13 Mechanical thromboprophylaxis is also recommended
while reduced mobility is ongoing in the absence of contraindi-
cations. We therefore advocated that all patients receive
thrombo-embolus deterrent stockings and once daily enoxa-
parin 40mg from the night of surgery until discharge from hos-
pital, unless there were specific reasons not to.

Antireflux
Small prospective trials have shown a reduced rate of pharyngocu-
taneous fistula formation with peri-operative anti-reflux treat-
ment.14,15 Gastro-oesophageal and gastropharyngeal reflux is
known to be common in laryngectomees,16 and studies suggest a
higher rate of tracheoesophageal fistula complications in patients
with reflux17,18 as well as improved resolution with anti-reflux
treatment.18,19 Our care pathway therefore advocated the use of
lansoprazole FasTab® or omeprazole MUPS® (multiple unit pellet
system) from the morning of surgery and continuing long term.

Laboratory monitoring

Low pre- and peri-operative haemoglobin is associated with an
increased risk of pharyngocutaneous fistula.20,21 It is also asso-
ciated with increased peri-operative morbidity and mortality.
As a modifiable risk factor, it is important not to be over-
looked. In the first stage of implementing the enhanced recov-
ery programme, we created a prompt for haemoglobin
monitoring on the proforma document pre-operatively, day
one post-operatively and twice weekly thereafter. Our consen-
sus opinion was that this represented a sensible frequency for
anaemia monitoring, although we accept that providing a
space for the haemoglobin result on a chart does not necessar-
ily lead to better maintenance of the parameter. In combin-
ation with this, prompts for group and save blood samples
were created pre-operatively and at day seven post-operatively.

Acute hypocalcaemia can be life threatening. It is well
documented that there is a rate of hypoparathyroidism follow-
ing laryngectomy, regardless of extent of thyroidectomy or
exposure to previous radiotherapy.22,23 We decided to monitor
calcium levels twice daily in the initial post-operative period
until three consecutive readings were above 2.0 mmol/l.
Initially this was just for patients who underwent a total thyr-
oidectomy or had prior radiotherapy, but on review this was
extended to all patients. The post-thyroidectomy hypocalcae-
mia Trust guidelines were placed in the doctor’s office and
instructions given on the proforma were to follow these guide-
lines in the event of a low result.

Feeding

It is standard practice that all patients undergoing laryngect-
omy have an enteral feeding route established prior to or dur-
ing surgery. This was a nasogastric tube, gastrostomy
(radiologically inserted gastrostomy or percutaneous endo-
scopic gastrostomy) or nasogastric tube inserted through the
tracheoesophageal puncture site. Provided bowel sounds were
present, feeding through the designated route was commenced
day 1 post-operatively and continued until oral feeding was
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Fig. 1. Proforma document used at the patient bedside to prompt the MDT in the expected care of the patient.
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established (or long term). Oral diet was reintroduced follow-
ing a satisfactory ‘milk test’ performed at the bedside during
the second post-operative week or a gastrograffin swallow
demonstrating the absence of leak. It has been shown that
even patients who have early enteral feeding still suffer a
decline in nutritional status,24 and poor nutritional status is
well documented to adversely affect outcomes.25 Other bene-
fits of establishing earlier oral diet are the potential to reduce
hospital stay and improve patient satisfaction.

There has been a trend towards earlier oral feeding post-
laryngectomy. It was recognised that pharyngocutaneous fis-
tula tended to occur prior to the introduction of feeding

(day 5–6 vs day 7–10),26,27 and it was postulated that the dilu-
tion of saliva with water and milk might actually have a pro-
tective effect.28 Multiple studies have shown no adverse
effects when introducing oral diet as early as post-operative
day 2,28–30 and two systematic reviews failed to find a differ-
ence in pharyngocutaneous fistula rate between early feeding
(within one week) or delayed feeding (after one week).31,32

However, many of these studies excluded patients with prior
radiotherapy or flap reconstruction of the pharynx, which
are felt to take longer to heal. The Iowa head and neck proto-
cols advocate feeding at day 7 in a non-irradiated patient and
up to 14 days for a fully irradiated laryngectomee.33 We also

Fig. 1. (Continued)
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decided that we would not discharge patients until their first
contrast swallow or milk test.

On reviewing the evidence available to us, we decided to
commence oral diet at post-operative day 5 in the non-
irradiated total laryngectomee, day 7 in those with previous
radiation therapy and day 12 in those who underwent a pha-
ryngeal reconstruction.

Mobility

It is understood that early mobilisation following critical ill-
ness can improve outcomes, and established enhanced

recovery programmes in other specialties particularly place
an emphasis on early mobilisation.34,35

We were unable to find any specific guidance in relation to
expected or desired mobility following major head and neck
surgery. By consensus, our group agreed to set a target of get-
ting the patient into a chair on the first post-operative day,
walking to the toilet on the second post-operative day and
walking to the shower on the third post-operative day.
On implementation, the ward nurses identified that the pro-
cess of showering on post-operative day 3 proved quite chal-
lenging, and so this was modified to walking beyond the bay
in enhanced recovery after surgery 2.

Fig. 1. (Continued)

852 G Wilson, M Nistor, N Beasley

https://doi.org/10.1017/S0022215122000433 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215122000433


Analgesia

Poor post-operative analgesia is deleterious to the patient in
terms of patient experience, but both inadequate and excess

analgesia can contribute to avoidable morbidity. Patient ques-
tionnaires have shown post-operative pain to be unnecessarily
high,36 and retrospective patient record analyses have shown

Fig. 1. (Continued)
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administration of analgesia to be insufficient on both a regular
and an as needed basis.37,38 Post-operative analgesia pathways
have been designed in other centres, although this has not
resulted in clinically significant improved analgesia.38

Our team believed that post-operative analgesia requirements
varied substantially between patients and should therefore be
tailored and titrated individually rather than following a
fixed schedule. We thus implemented only a basic check of

Fig. 1. (Continued)
T = tumour; N = node; M =metastasis; Y = yes; N = no; L = left; R = right; ALT = anterolateral thigh flap; MDT =multidisciplinary team; H&N = head and neck; CNS = clin-
ical nurse specialist; SALT = speech and language therapist; CT = computed tomography; TED = thromboembolism deterrent; OD = once daily; TDS = ter die sumen-
dum (three times daily); PPI = proton pump inhibitor; TEP = tracheoesophageal puncture; NG = nasogastric; O2 = oxygen; HME = heat and moisture exchanger; Dr =
doctor; Hb = haemoglobin; adj = adjusted; F/u = follow up; LRTI = lower respiratory tract infection; PE = pulmonary embolism; DVT = deep vein thrombosis
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adequacy of analgesia to prompt a review if found to be insuf-
ficient and also a reminder to consider switching from intra-
venous to enteral analgesia at post-operative day 2 if not
done beforehand.

Stoma and wound care

Stoma care
This topic was divided into two sections: stoma care carried out
by the ward nurses, and stoma training given to the patient to
facilitate independence and discharge. The enhanced recovery
proforma had a section for nurses to sign to confirm the
stoma was clean, moist and crust free and that a humidification
and a moisture exchange device was in place once there was no
oxygen requirement. There was also a prompt to alternate the
side of the nasogastric tube if a primary tracheoesophageal
puncture had been made with a tube placed in the fistula.

By consensus, we agreed to commence patient stoma train-
ing on post-operative day 2, with a shower safety assessment
on day 4 and an assessment of stoma care on day 5, with a
view to the patient being independent with stoma care from
day 6. The process of stoma training was a gradual introduc-
tion of processes required to keep the stoma site healthy.
This involved inspecting the stoma with a mirror, using twee-
zers to remove crust, safe use of suction and nebuliser
machines, and checking speaking valve placement (if applic-
able). Tuition was also provided in the use of whichever heat
and moisture exchanger system the patient chose. If self-care
was not felt to be achievable, supportive discharge planning
was commenced.

Drain removal
In this protocol, because we were not proposing to discharge
patients until after their contrast swallow, we acknowledged

that an aggressive drain removal regime would not affect
length of stay but may increase the risk of haematoma or ser-
oma formation. However, drains do restrict the mobility of
the patient, cause discomfort and can themselves act as a
conduit for infection so keeping them in longer than neces-
sary is also undesirable. There is not much evidence regard-
ing optimal duration of drains in the ENT literature.
Standard practice is to remove drains when the output is
lower than 25–30 ml in a 24-hour period and in the absence
of chyle or fresh bleeding,39–41 although there is not a scien-
tific basis for this.42 This is mirrored in other specialties such
as plastic surgery.43 Work has been completed on increasing
the frequency of drain measurements to facilitate earlier dis-
charge,39,41 but in the context of the laryngectomy patient we
felt this was not relevant to our patient group. A study that
increased the acceptable drainage amount to 50 ml in a
24-hour period did not lead to significantly more adverse
outcomes.40

We decided no surgical drain would be removed until the
patient had sat out of bed. Then drains could be removed
when the output was less than 30 ml in a 24-hour period, pro-
viding a maximum of one drain per side per day was removed.
Sutures or surgical clips were prompted to be removed at day 7
but only after a medical assessment to confirm suitability for
removal.

Statistical analysis was provided by a third party profes-
sional statistician. A confidence level of 95 per cent was set.
The Student’s t-test and chi-squared tests were used to test
for differences between the retrospective data and enhanced
recovery after surgery 1, and the retrospective data and
enhanced recovery after surgery 2 as well as the pooled pro-
spective enhanced recovery data. The Kruskal–Wallis rank
sum test was used to assess a difference in median length of
stay. After confirming no statistically significant differences

Table 1. Agreed targets for enhanced recovery programme

Parameter Description

Complication
prophylaxis

– 750 mg cefuroxime and 400 mg metronidazole intravenously at induction and for 72 hours post-operatively providing no allergy
– 40 mg enoxaparin once daily and thrombo-embolus deterrent stockings from night of surgery until discharge
– Lansoprazole FasTab or omeprazole MUPS from morning of surgery and continued long term

Laboratory monitoring – Haemoglobin check day 1 post-operatively and then twice weekly
– Group and save blood test pre-operatively and at post-operative day 7
– Calcium checks twice daily until 3 consecutive readings above 2 mmol/l in all patients

Feeding – Enteral feeding to start at post-operative day 1
– Oral diet if satisfactory contrast swallow at day 5 for non-irradiated simple laryngectomy, 7 if prior radiotherapy and 12 if
pharyngeal reconstruction

Mobility – Sit in chair on post-operative day 1
– Walk to toilet on day 2
– Walk beyond the bay on day 3

Analgesia – Check adequacy of analgesia and review if not
– Intravenous to enteral switch by post-operative day 2

Stoma and wound care – Nurses to sign
– Check stoma is clean/moist/crust free daily
– Heat and moisture exchanger device in place
– Tracheoesophageal puncture tube side alternated daily
– Stoma training to commence on post-operative day 2
– Shower safety assessment on day 4
– Stoma care assessment on day 5
– Independent with stoma from day 6

Drain removal – No drains to be removed until patient can sit out of bed
– Remove maximum of one drain per side per day, when output is <30 ml in 24 hours

Surgical clips – Removed at day 7 after medical assessment
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in the patient demographic data between the three cohorts, for
ease of reading most of the results are reported as retrospective
prior to the introduction of the enhanced recovery pathway
and as prospective pooled results for both cycles after the
introduction of the pathway.

Results

Demographic data and operative details

The average age at surgery was 66.2 years (range, 26–91 years),
with no significant difference between the 3 cohorts ( p = 0.96,
t-test) (Table 2).

In the retrospective group, 38.5 per cent of patients had
radiotherapy prior to laryngectomy, and 38.1 per cent of
patients in the prospective group had pre-operative radiother-
apy. Although no statistical significance was found between
enhanced recovery after surgery 1 and enhanced recovery
after surgery 2, it is noted that there was a higher proportion
of patients in enhanced recovery after surgery 1 who under-
went pre-operative irradiation.

All 34 patients underwent a total laryngectomy. Using the
chi-square test for significance, no statistically significant dif-
ferences between the operations performed were identified
across the 3 groups in terms of whether there was concurrent
neck dissection (and subtype), pharyngectomy, pharyngeal
reconstruction or primary tracheoesophageal puncture.
Overall, 88.2 per cent of patients had a bilateral neck dissec-
tion, and 87.5 per cent of the neck dissections were selective
neck dissections. Again, although it was not found to be stat-
istically significant, more people in the enhanced recovery after
surgery 1 group had pharyngeal reconstruction compared with
either the retrospective cohort or enhanced recovery after

surgery 2 group, and the type of reconstruction changed across
the cycles, with a trend away from gastric pullups and towards
free tissue transfer.

The time from diagnosis to surgery reduced from 26 days
before the implementation of the enhanced recovery pro-
gramme to 12.5 days after the enhanced programme (non-
significant; p = 0.07).

Post-operative care and pathway adherence

Complication prophylaxis
Before the introduction of the laryngectomy enhanced recov-
ery programme, 61.5 per cent of patients received 72 hours
of 750 mg cefuroxime and 400 mg metronidazole. After the
introduction of the enhanced recovery programme, 84.5 per
cent of patients received our chosen antibiotic regimen.
This was a non-significant difference ( p = 0.12, chi-square).
A total of 92.3 per cent of patients in the retrospective audit
had a proton pump inhibitor and enoxaparin started on the
evening of surgery, which increased to 100 per cent following
the introduction of the proforma (non-significant, p = 0.33,
chi-square test) (Table 3).

Laboratory monitoring
In the retrospective cohort, prior to the introduction of the lar-
yngectomy enhanced recovery programme, 100 per cent of
patients had a haemoglobin check within 24 hours of surgery
and calcium monitoring if a total thyroidectomy or hemithyr-
oidectomy was performed in an irradiated patient. After the
implementation of the enhanced recovery pathway, 94.0 per
cent had a haemoglobin level taken within 24 hours of surgery,
and 100 per cent had appropriate calcium monitoring (haemo-
globin non-significant, p = 0.20, chi-square test).

Table 2. Demographic data and operative details

Demographic data Retrospective ERAS1 Test statistic ERAS2 Test statistic

Patients (n) 13 11 10

Age (mean; years) 68.1 63.3 0.957 66.8 0.976

Diagnosis to surgery time (mean; days) 26.0 11.8 0.061 13.3 0.084

Surgery to discharge time (mean; days) 21.5 17.6 0.903 16.6 0.899

Post-operative length of stay (median; days) 20.0 16.5 0.437 13.0 0.100

Pre-operative radiotherapy (%) 38.5 54.5 0.440 20.0 0.351

Post-operative radiotherapy (%) 62.5 27.3 0.931 75.0 0.602

No radiotherapy (%) 23.1 18.2 0.881 20.0 0.862

Pharyngectomy (%) 46.2 36.4 0.635 40.0 0.773

Bilateral neck dissection (%) 76.9 100.0 0.095 90.0 0.422

Unilateral neck dissection (%) 23.1 0.0 0.095 0.0 0.111

No neck dissection (%) 0.0 0.0 1.000 10.0 0.254

Selective neck dissection (%) * 86.4 88.9

Modified radical dissection (%) * 0.0 5.6

Radical neck dissection (%) * 13.6 5.6

Pharyngeal reconstruction (%) 53.8 72.7 0.351 40.0 0.519

Pectoralis major pharyngeal reconstruction (%) 30.8 63.6 0.115 20.0 0.569

Gastric pull up reconstruction (%) 23.1 0.0 0.095 0.0 0.105

Free flap reconstruction (%) 0.0 9.1 0.277 20.0 0.099

Primary puncture (%) 30.8 45.5 0.469 30.0 0.969

*No data available. ERAS = enhanced recovery after surgery
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Feeding
Prior to the introduction of the enhanced recovery programme
for laryngectomy, 92.3 per cent of patients had enteral feeding
started on day 1. In the prospective cycles, 80.4 per cent of
patients were fed on post-operative day 1 (significant, p = 0.05,
chi-square test). The method of enteral nutrition changed.
The proportion having nasogastric feeding increased from
23.1 per cent in the retrospective study to 36.4 per cent in the
enhanced recovery after surgery 1 group (non-significant; p =
0.49, chi-square test) and 70.0 per cent in the enhanced recovery
after surgery 2 group (significant; p = 0.01, chi-square test).

We compared the historic data prior to implementation of
the laryngectomy enhanced recovery programme with our
newly defined protocol of introducing oral intake following a
successful water soluble contrast swallow assessment.
Unsurprisingly, given no prior standardisation, we had a low
compliance rate of 15.4 per cent. We performed the swallow
assessment on average one day later than target. Following the
programme’s introduction, we were able to perform a swallow
assessment at the desired time (day 5 for laryngectomy with pri-
mary closure and no radiotherapy, day 7 when there was prior
radiotherapy and day 12 if there was pharyngeal reconstruction)
in 51.0 per cent of cases (significant; p < 0.001; mean, 0.7 days;

range, −4 to 6 days; chi-square test). In one patient, the swallow,
which was performed six days late, was intentionally delayed as
prior to the first swallow a pharyngocutaneous fistula was evi-
dent. This was the only patient for whom a reason for not fol-
lowing the protocol was apparent, and when they were excluded
the swallow was performed an average of 0.5 days late.

Contrast swallow assessment was satisfactory in 92.3 per
cent of cases before the implementation of the enhanced recov-
ery pathway. This dropped to 85.7 per cent following imple-
mentation of the programme (non-significant). Of those who
failed the swallow assessment following the introduction of
the pathway, one was performed as per protocol at day 5 (sub-
sequently passed at day 13; no radiotherapy or pharyngeal
reconstruction), 1 was performed 1 day late at day 13 (failed
at day 25, passed at day 72; prior radiotherapy and pectoralis
major pharyngeal reconstruction), 1 was performed 2 days
early at day 10 (also failed at day 18, passed at day 31; prior
radiotherapy with pharyngeal reconstruction). The patient
who had a delayed swallow due to evident pharyngocutaneous
fistula had an equivocal swallow at day 18, but subsequently
experienced further wound breakdown and fistulation.
He did not engage in any follow-up care following hospital
discharge and died two months later.

Table 3. Post-operative care and adherence to the pathway

Enhanced recovery target Retrospective ERAS1 ERAS2
Combined
ERAS

Combined test
statistic

Thromboprophylaxis started evening of surgery and continued to
discharge (as long as no contraindications)? (%)

92.3 100.0 100.0 100.0 0.326

Proton pump inhibitor started evening of surgery and continued to
discharge? (%)

92.3 100.0 100.0 100.0 0.326

72 hours of cefuroxime and metronidazole from surgery (%) 61.5 81.8 87.5 84.5 0.123

Haemoglobin within 24 hours of surgery (%) 100.0 100.0 87.5 94.0 *

Calcium check if total thyroid or hemithyroidectomy in irradiated
patient (%)

100.0 100.0 100.0 100.0 1.000

Feeding at day 1 (%) 92.3 72.7 88.9 80.4 0.048†

Catheter removed appropriately (%) 50.0 90.0 75.0 82.9 0.015†

Drains removed appropriately (%) 63.0 69.7 95.8 82.1 0.003†

Time to remove all drains (mean; days) 4.5 6.9† 3.9 5.5 0.389

Intravenous opiate analgesia use at days 0–3 (%) 100.0 27.3 ‡ ‡ 0.049†

Mobilisation programme achieved (on any day) (%) 41.7 100.0 42.9 72.8 0.000†

Documented mobilisation (%) 30.8 36.4 51.9 43.7 0.047†

Stoma training to start day 2 (or not required) (%) 20.0 33.3 22.2 28.0 0.835

Documented stoma training (%) 38.5 27.3 100.0 61.9 0.001†

Swallow assessment performed when due (%) 15.4 70.0 30.0 51.0 0.000†

Pass swallow (%) 92.3 81.8 90.0 85.7 0.411

Complications (%)

Leak (%) 15.4 27.3 20.0 23.8 0.507

Lower respiratory tract infection (%) 23.1 9.09 10.0 9.5 0.337

Stricture (%) 30.8 18.2 30.0 23.8 0.663

Valve problems (%) ‡ 9.1 40.0 23.8 0.001†

Local recurrence (%) 33.33 18.2 20.0 19.0 0.506

Distant metastasis (%) 33.33 18.2 10.0 14.3 0.241

Disease-free survival at year 5 (%) 46.15 36.4 40.0 38.1 0.750

*Unable to return test statistic; †met statistical significance at the 0.05 significance level; ‡not measured in cycle. ERAS = enhanced recovery after surgery
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Mobility
The retrospective audit exercise highlighted to us that mobility
was documented very poorly in the medical notes, with only
30.1 per cent of key targets (getting into chair, going to the toi-
let, showering or walking around bay) being documented by
doctors, physiotherapists or nursing staff. It was therefore dif-
ficult to get a true indication of a patient’s mobility status dur-
ing their recovery. We tried to improve this by incorporating a
section on the enhanced recovery proforma for tracking our
mobility targets (into a chair on day 1, to the toilet on day
2, showering or walking around bay on day 3); this produced
a modest improvement to 43.7 per cent (significant, p = 0.05).
In those patients where the documentation was adequate, our
baseline audit suggested 41.7 per cent of patients were reaching
at least one of our mobility targets. We improved this to 72.8
per cent (significant, p < 0.001).

Analgesia
In the retrospective audit, 50 per cent of patients were pre-
scribed an intravenous opiate for the day of surgery.
This reduced to 41.7 per cent for post-operative day 1, 16.7
per cent for post-operative day 2 and 0 per cent on post-
operative day 3. After the introduction of the pathway, 28.6
per cent of patients were prescribed an intravenous opiate for
the day of surgery, reducing to 15.2 per cent on post-operative
day 1 and 0 per cent thereafter (significant, p = 0.05, chi-
square). We are unable to comment on the adequacy of
analgesia as this section of the proforma was largely ignored.

Stoma care
Prior to the introduction of the enhanced recovery protocol, the
process of stoma training was poorly documented, with men-
tion of it occurring in the notes in 38.5 per cent of cases, and
stoma training starting on post-operative day 2 in only 20 per
cent of these cases. The bedside proforma was designed with
a stoma training prompt. Following its introduction, there was
documentation of stoma training in 61.9 per cent of cases (sig-
nificant, p = 0.001, chi-square), commencing on day 2 in 28.0
per cent (non-significant, p = 0.84, chi-square).

Catheter removal was scheduled for post-operative day 1 or
2 when the patient was able to sit and there were no haemo-
dynamic concerns. They were removed according to these
parameters: 50 per cent of the time in the retrospective audit
cycle, and 82.1 per cent following introduction of the pathway
(significant, p = 0.003, chi-square test).

Drains
Drains were removed appropriately 63 per cent of the time in the
retrospective study (17 of 27 drains) and 82.1 per cent of the time
after the introduction of the enhanced recovery pathway cycle
(statistically significant, p = 0.03). The mean time to remove all
drains was 4.5 days in the retrospective cycle, 6.9 days in
enhanced recovery after surgery 1 group and 3.9 days in enhanced
recovery after surgery 2 group (significantly longer time for
removal in enhanced recovery after surgery 1, p = 0.05, t-test).

Stay, complications and outcomes
The median length of stay was 20 days before the introduction
of the laryngectomy enhanced recovery programme.
This reduced to 16.5 days in enhanced recovery after surgery
1 and 13 days in enhanced recovery after surgery 2 groups
(non-significant; p = 0.44, 0.10, Kruskal–Wallis rank sum test).

The pharyngocutaneous fistula rate was 20.6 per cent over-
all, with the rate being 15.4 per cent in the retrospective arm of

the study and 23.8 per cent in the prospective arm (non-
significant, p = 0.51, chi-square test). Dividing it into those
with prior radiotherapy and those without, 4 of 13 patients
(30.8 per cent) with pre-operative radiotherapy experienced a
pharyngocutaneous fistula whereas 3 of 21 patients (14.3 per
cent) with no prior radiotherapy suffered from this complica-
tion (non-significant, p = 0.09, chi-square).

It is worth noting that passing a swallow test does not neces-
sarily confirm the absence of leak. A total of 13.3 per cent of
patients who passed their initial contrast swallow went on to
develop a pharyngocutaneous fistula, split equally between
those with and without prior radiation. A total of 75.0 per cent
of patients who failed their contrast swallow assessment went
on to develop a clinically evident pharyngocutaneous fistula.

Other early complications included hospital acquired pneu-
monia, 1 incidence of Clostridium difficile infection, a bleeding
stoma and a haematoma. Prior to the introduction of the
enhanced recovery pathway, 23.1 per cent of patients devel-
oped hospital acquired pneumonia; following the introduction
of the pathway this dropped to 9.5 per cent (non-significant,
p = 0.34, chi-square test).

Most of the complications that occurred after discharge
were either neopharyngeal stricture formation (total incidence,
27.3 per cent (30.3 per cent retrospective, 23.8 per cent pro-
spective, non-significant; p = 0.66, chi-square test) or difficul-
ties with the speaking valve (23.8 per cent in the prospective
sample). There were also two cases of lymphoedema, and
one patient additionally had stomal stenosis.

The 5-year (all cause) mortality rate was 53.9 per cent in the
retrospective arm and 61.9 per cent after the introduction of the
enhanced recovery pathway (non-significant, p = 0.75, chi-
square test). Cancer-specific deaths at 5 years were 53.9 per
cent and 52.4 per cent in the retrospective and prospective
arms, respectively. All deaths because of recurrent or metastatic
disease occurred within the first three years. Rates of local recur-
rence were 33.3 per cent prior to the enhanced recovery path-
way, 19.0 per cent after (non-significant, p = 0.51, chi-square
test). Distant metastatic disease was identified in 33.3 per cent
of patients in the retrospective cohort and in 14.3 per cent in
the prospective cycle (non-significant, p = 0.24, chi-square).
Some patients had both locally recurrent and metastatic disease.

Discussion

Developing a comprehensive enhanced recovery pathway is hard,
and this project looked only at one small area of pathway devel-
opment. A lack of good quality evidence on which to base our
targets was apparent, and two consensus reviews published
after the development of our guideline highlighted the paucity
of evidence relating to specialty specific post-operative care in
major head and neck surgery, particularly in areas such as timing
of drain removal, oral feeding and speech valve placement.44,45

Dort et al.45 identified 17 key topics to consider when
developing an enhanced recovery programme but stopped
short of applying specific recommendations for each domain.
Previous work has been performed on creating enhanced
recovery programmes for laryngectomy patients, and units
that have published their data have consistently shown a
reduced length of stay varying from 1.5 to 6.7 days,46–49

although details of the protocol used in each case were not
provided and numbers involved in each unit were small (15–
30 patients per group). It was also acknowledged that some
of the gains in accelerating discharge were by changing accept-
able discharge parameters, for example, allowing patients
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home on enteral feeding before any trial of oral diet or with
drains in place which were subsequently managed on an out-
patient basis.44,47 A systematic review of 9 studies found the
average reduction in length of stay was 3.7 days.50 One study
looking at the effect of standardised order sets for post-
operative medication51 showed that although they improved
adherence to the medication aspect of a clinical pathway,
they did not affect the complication rate or overall length of
stay, suggesting that an enhanced recovery programme needs
to be multimodal to be successful.

Having reviewed the literature, we determined that there was
not a published enhanced recovery protocol that we could use
‘off the shelf’ in our laryngectomy population. Using the avail-
able evidence and consensus opinion, we created our own and
thus acknowledge that it has not been vigorously critiqued or
tested outside of our centre. Our rate of complications and long-
term follow-up data would not suggest that the changes made to
patient management had a detrimental effect, and we have pro-
vided full transparency of our protocol to open it to scrutiny.

The introduction of the enhanced recovery programme did
allow us to significantly standardise and improve our post-
operative care of laryngectomy patients in a number of
areas: removing the catheter, removing the surgical drains,
reducing opiate use, promoting and documenting mobility
and documenting stoma training. Gains made in one of the
enhanced recovery after surgery audit cycles were not neces-
sarily transferred to the other but the trend was one of
improvement, and as education and familiarity with the pro-
gramme improved, we would have expected compliance to fur-
ther increase. Surprisingly, simply getting better at
documenting achievements in stoma training did not necessar-
ily transfer into better attainment of targets, suggesting that
increasing awareness of the target was not the only barrier
to achieving it, in contrast to mobility aims.

There was only one domain in which the performance fell
following the introduction of the enhanced recovery pro-
gramme: the proportion of patients receiving enteral feeding
on day 1. After discussion, we were unsure of the reason for
this, but it may be secondary to a trend of having more laryn-
gectomy patients spend their first night on the surgical high
dependency unit ward rather than the ENT ward, where
nurses are less familiar with managing those with laryngect-
omy procedures and less willing to start feeding, particularly
through the tracheoesophageal puncture site.

Although it did not reach statistical significance, the rate of
hospital-acquired pneumonia was halved following the intro-
duction of the pathway, and we hypothesise that this might
be secondary to the emphasis given to the importance of
early mobility, or reduced length of stay thereby reducing
exposure to nosocomial infection. The overall length of stay
was not statistically significantly shortened; however, we
would argue that a median reduction of 5.2 days is clinically
significant, and with increased patient numbers we hope to
reach statistical significance.

Our speech and language therapy colleagues performed
some qualitative research on a subsection of the patients
going through the programme (‘Discharge from hospital on
the laryngectomy enhanced recovery pathway: a patient experi-
ence study’; A White, unpublished data). It identified that
patients were keen to return home at the earliest opportunity,
although there were recurring themes of lack of control over
their care, poor ward-based training prior to discharge
and lack of access to high quality locally delivered support
post-discharge. Although all 6 patients were enrolled on the

enhanced recovery programme, there were 2 clusters of duration
of hospital stay: 6, 8 and 9 days and 13, 19 and 27 days. Those
with a prolonged length of stay did not report increased satisfac-
tion with ward-based training or ability to self-care than those
discharged earlier, suggesting it was the quality rather than
the quantity of training which needed to be addressed.

• The field of head and neck cancer surgery has been slow to adopt
enhanced recovery after surgery programmes

• The literature did not provide an ‘oven ready’ enhanced recovery after
surgery programme for head and neck cancer surgery

• By evaluating outcomes from the literature and using expert consensus
opinion, this study developed a novel enhanced recovery pathway

• Provisional results showed a reduced incidence of pneumonia and
shortened length of hospital stay

• Possible reasons for this improvement were earlier catheter removal,
reduced opiate use and an increased emphasis on early mobilisation

There are limitations to this study. The number of patients
involved in this study was fairly small and spread over a three-
year period. This makes statistical analysis and drawing con-
clusions difficult; this is a consequence of the relatively rare
nature of laryngectomy surgery. There was variation in the
incidence of pre-operative radiotherapy and pharyngeal recon-
struction. Over the time period, we performed more free flap
reconstructions and fewer gastric pull ups. We also changed
the way we provided early feeding for our patients with a
greater emphasis on nasogastric feeding rather than via a gas-
trostomy or tracheoesophageal fistula. The effect of these tem-
poral trends, and likely other unidentified variances over the
study duration, cannot be mitigated. This problem has been
commented on in other studies.50 There are also many varia-
tions of laryngectomy surgery (whether radiotherapy has been
performed, extent of neck dissection, concurrent pharyngect-
omy and method of reconstruction), and this all makes direct
comparison with statistically meaningful numbers difficult.

Following completion of the enhanced recovery after sur-
gery 1 and 2 pathways and the qualitative patient experience
exercise, we were able to successfully secure funding for a dedi-
cated adult airway clinical nurse specialist to oversee the care
of patients with a tracheostoma or tracheostomy both in hos-
pital and in the community. In this way, patients had a defined
point of contact, and the same person was responsible for
nurturing patient empowerment and independence from
before surgery and continuing indefinitely. A patient compe-
tencies booklet, which is a patient held learning resource
and self-assessment tool, was also developed. We hope these
measures helped to address the concerns raised by our patient
cohort and could have a further effect on length of stay.

After the consultant spearheading the project left to work at
a different centre in late 2016, the enhanced recovery pathway
at our institution was discontinued as a formal process. The
clinical nurse specialist and the patient-held booklet are
ongoing as is the ethos of timely well integrated care. We
feel that our project could provide others with a useful insight
into how to develop a standardised evidence-based care path-
way for some of our most complicated head and neck patients.
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