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HEAD AND NECK

Post-operative pain management in head
and neck cancer patients: predictive factors
and efficacy of therapy

Dolore post-operatorio nei pazienti affetti da neoplasia testa-collo: fattori predittivi
ed efficacia della terapia
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SUMMARY

There is increasing interest about all aspects of pain sensation for patients undergoing head and neck surgery, and efforts have been made
to better assess, monitor and reduce the occurrence of pain. The aetiology of pain is considered to be “multifactorial”, as it is defined by
several features such as personal experience, quality perception, location, intensity and emotional impact. The aim of this paper is: (i) to
evaluate the efficacy of analgesic treatment in patients with head and neck cancer treated by surgery, and (ii) to study the variables and pre-
dictive factors that can influence the occurrence of pain. A total of 164 patients, affected by head and neck cancer and surgically treated, be-
tween December 2009 and December 2013, were included in this study. Data collected include age, gender, assessment of anaesthetic risk,
tumour localisation, pathological cancer stage, TNM stage, type of surgery performed, complexity and duration of surgery, post-operative
complications, postoperative days of hospital stay and pain evaluation on days 0, 1, 3 and 5 post-surgery. We studied the appropriateness
of analgesic therapy in terms of incidence and prevalence of post-operative pain; we also related pain to patient characteristics, disease
and surgical treatment to determine possible predictive factors. The population studied received adequate pain control through analgesic
therapy immediately post-surgery and in the following days. No associations between gender, age and post-operative pain were found,
whereas pathological cancer stage, complexity of surgery and tumour site were significantly associated with the risk of post-operative pain.
Adequate pain control is essential in oncological patients, and particularly in head and neck cancer patients as the prevalence of pain in this
localisation is reported to be higher than in other anatomical sites. Improved comprehension of the biological and psychological factors that
characterise pain perception will help to enhance its control in the future.
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RIASSUNTO

Negli anni ¢ aumentata I’attenzione verso i molteplici aspetti associati alla “sfera” dolore, anche nei pazienti oncologici sottoposti a
chirurgia testa-collo. Il dolore, definito infatti da diverse caratteristiche, quali I’esperienza personale, gli aspetti qualitativi della perce-
zione, lintensita, I’ impatto emotivo, riconosce un’eziologia “multifattoriale”. Scopo del presente lavoro é stato: (i) valutare [’efficacia
della terapia analgesica in pazienti affetti da tumore testa-collo e sottoposti a trattamento chirurgico; (ii) studiare le possibili variabili
ed i fattori predittivi che possano influenzare ’insorgenza di dolore. Sono stati studiati 164 pazienti, affetti da neoplasia maligna del
distretto testa-collo, trattati chirurgicamente tra il dicembre 2009 ed il dicembre 2013. I dati raccolti comprendono I’eta, il sesso, la va-
lutazione del rischio anestesiologico, la sede del tumore, la stadiazione TNM, il tipo di intervento effettuato, la complessita e la durata
dell’intervento, le eventuali complicanze post-operatorie, i giorni di degenza post-intervento, la valutazione del dolore nei giorni 0, 1,
3 e 5 post-chirurgia. L’adeguatezza della terapia analgesica é stata espressa in termini di incidenza e prevalenza del dolore post-ope-
ratorio, le variabili legate al paziente, alla malattia, al trattamento chirurgico e farmacologico, sono state poi associate all’insorgenza
del dolore cosi da poter descrivere eventuali fattori predittivi. Dai dati ottenuti emerge che la popolazione studiata ha ricevuto un’ade-
guata terapia antalgica, sia nell’immediato post-operatorio che nei giorni successivi. Non sono risultate associazioni statisticamente
significative tra sesso, eta ed incidenza del dolore post-chirurgico, mentre lo stadio del tumore, la complessita dell’intervento chirurgico
e la sede della neoplasia hanno presentano correlazione significativa con il rischio di insorgenza di dolore post-operatorio. L’elevata
prevalenza del dolore in ambito oncologico testa-collo, fa si che un’appropriata ed attenta gestione del dolore risulti fondamentale. Nel
futuro pertanto si auspica una sempre migliore comprensione dei fattori biologici, sociali e psicologici che caratterizzano la percezione
del dolore ai fini di migliorarne il controllo.
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Introduction

Over the past years, the definition of pain has become
“multidimensional”, as it is considered to be not just a
sensation, but has also been described by several features
such as quality perception, location, intensity, emotional
impact and frequency '. Pain intensity is the most relevant
clinical dimension of a painful experience; nonetheless,
emotional, cognitive and behavioural aspects are part
of the subjective perception of pain!2 The multifacto-
rial nature of pain is particularly evident in oncological
patients * 4, as it can be accompanied by psychological,
emotional and social problems°. If poorly controlled, it
can be associated with physical and mental deterioration,
leading to increased morbidity, increased anxiety and de-
pression, and as a result decreased quality of life.

Pain is one of the most common anxieties before and af-
ter surgery, and pain control after surgery still continues to
receive little attention in the literature, particularly among
head and neck patients **7'°. It has been reported that pain
in head and neck cancer patients has a nociceptive origin
due to the direct invasion and destruction of soft tissue and
bone tissue by local invasion, but it can also be of neuro-
pathic origin due to inflammation or compression of nerv-
ous structures. Furthermore, its intensity can be exacerbated
by actions such as speech, chewing and/or swallowing 48,

The purpose of this study is: (i) to evaluate the efficacy of
analgesic treatment in patients with head and neck cancer
treated by surgery, and (ii) to understand the possible rela-
tion between head and neck pain and predictive factors.

Materials and methods

A total of 164 patients affected by head and neck cancer
and surgically treated in the period between December
2009 and December 2013 at the ENT Department of the
University Hospital of Ferrara were included in this ret-
rospective study.

Table I. Post-operative analgesic therapy in relation to surgical complexity.
Surgical complexity Post-operative analgesic therapy

Minor (i.e. tracheotomy)
1. ketoprofen 100 mg
2. ketorolac 30 mg

Patient history, informed consent and pre-operative anaes-
thesiologic evaluation data were collected for each patient.
Prior to surgery, each patient received information about
pain and its treatment, verbally and with paper-based in-
formation sheets given by the ENT and anaesthesiology
team using a pain evaluation data sheet (incomplete or
partially completed surveys were excluded).

The pre-operative exams included: blood tests, electro-
cardiography, chest X-ray and any further endoscopic,
radiological, histopathological diagnostic investigations
in order to correctly stage the tumour and to study as-
sociated comorbidities. Data collected for each patient
included: gender, age, tumour site, previous treatments
(radiation therapy, chemotherapy, surgery), previous an-
algesic therapy, assessment of anaesthetic risk (ASA),
type of surgery performed, complexity of surgery ac-
cording to the anaesthesiology protocols (Annex), dura-
tion of surgery, post-operative complications, post-oper-
ative days of hospital stay, drugs used in the immediate
post-operative period, analgesic therapy administered
during hospitalisation, pain evaluation twice a day (in
the morning and in the evening) on days 0, 1, 3 and 5
post-op, definitive histological diagnosis, pTNM staging
(according to UICC/AJCC Classification of Malignant
Tumours '), pathological cancer stage and any analgesic
therapy prescribed at home.

All patients received antibiotic and antithrombotic
prophylaxis and gastric protection during hospitalisation.
Pharmacological control of pain was obtained based on
a preoperative established pain program, accordingly to
the type of surgery performed (minor, medium and major
surgery) (Table I). This consists of multimodal therapy: a
combination of opioids, non-steroidal anti-inflammatory
drugs and paracetamol. The anaesthesiologist usually pre-
scribed postoperatively analgesic therapy infused by elas-
tomeric pump for the first 24 hours, and sometimes for 48
or 72 hours post-operatively (Table I).

A. Non-steroidal anti-inflammatory drugs (NSAIDs), at fixed times, every 6/8 hours

B. Paracetamol 1 g iv every 6/8 hours; tramadol 100 mg iv every 8 hours.

Medium (i.e. thyroidectomy,
parotidectomy, partial
glossectomy; without neck
dissection)

Major (i.e. laryngectomy, neck
dissections, pull-through, flap
reconstructive surgery after
extensive demolition)

A. Morphine 2 mg/kg/24 hours in elastomeric pump;

B. Morphine 2 mg/kg/24 hours in elastomeric pump + NSAIDs, at fixed times, every 8 hours;
C. Morphine 2 mg/kg/24 hours in elastomeric pump + paracetamol 1 g iv every 6/8 hours;
D. NSAIDs in elastomeric pump (i.e. ketoprofen 300 mg/24 hours).

A. Morphine 3 mg/kg/24 hours in elastomeric pump;

B. Morphine 3 mg/kg/24 hours in elastomeric pump + NSAIDs, at fixed times, every 8 hours;

C. Morphine 3 mg/kg/24 hours in elastomeric pump + paracetamol 1 gm iv every 6/8 hours;

D. NSAIDs in elastomeric pump (i.e. ketoprofen 300 mg/24 hours) + paracetamol 1 gm iv every 6/8 hours.

Notes:

e NSAIDs are not indicated in case of coagulopathy, hepatopathy, renal failure, or high risk of bleeding conditions.
e The use of morphine alone or in combination with other drugs is related to the expected pain.
e Morphine is not indicated in those affected by suspected (or history of) paralytic ileus, psychiatric illness, or severe respiratory disease.
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Post-operative pain trend, in terms of number of episodes
and intensity, during the entire hospital stay (on the day of
surgery and then on the following days, until discharge)
was recorded. Pain intensity during mornings (M) and
evenings (E), as well as the maximum value of numeric
rating scale (NRS) reached, was recorded each day.

Pain evaluation data sheet

The pain evaluation datasheet was completed on ad-
mission for all patients, updated daily and after patient
discharge, and was archived together with the patient’s
medical records. Pain evaluation was performed through
several methods. Visual analogue scale (VAS) measured
post-operative intensity pain immediately after surgery,
while Numeric Rating Scale (NRS) was used during the
remaining post-operatory hospital stay. The Behavioural
Pain Scale (BPS) was used if patients were held in the
intensive care unit in the immediate post-operative peri-
od '*15, Different sections composed the pain evaluation
datasheet adopted for this study.

Section I. Includes patient personal data and medical diagno-
sis. Other information collected in this part include: pain at
admission (assessed by NRS), type of pain (acute vs chron-
ic); pain management/therapy at home; type of surgical pro-
cedure and anaesthesia. Expected pain and pain management
plan proposed by the anaesthesiologist and type of surgical
plan (with the aim of tailoring pain management for each pa-
tient and its specific disease) is also reported in this section.
Section II. This part is dedicated to pain measurement and
recording procedures. These measures were performed at
different post-operative days. It was generally measured
and recorded twice a day after surgery, and there is an extra
section to report episodes of acute pain. Only if NRS > 3
can extra analgesic drugs can be administrated to patients
on the basis of the anaesthesiologist prescriptions.

Statistical analysis

Statistical analysis was performed using contingency
tables analysed by chi-square (x*) or by Fisher’s test to
compare small groups of data. To investigate the possible
contribution of different variables in multivariate meth-
ods, binary logistic processing procedures were used. The
calculations were performed using the statistical system
Systat v.5 (Systat Inc. Evanstone, IL USA).

If not otherwise specified, p values < 0.05 were consid-
ered statistically significant, while p values between 0.06
and 0.1 were considered of borderline significance.

Results

A total of 164 patients were enrolled in this study. There
were 101 males (61.5%) and 63 females (38.5%). Age range
was 16 and 86 years, with a mean of 62.84 years. Patients
were divided into two age groups: 0-60 years (56 patients,
34.1%) and > 60 years (108 patients, 65.9%; Table II).

Pain management in head and neck cancer patients

The primary cancer sites were very different and patients
were grouped into four cohorts identified by a number:
(1) pharyngeal and laryngeal tumours (64 patients, 39.1%);
(2) thyroid, salivary gland and neck tumours (58 patients,
35.4%); (3) oral cavity tumours (32 patients, 19.5%);
(4) tumours at other sites (i.e. head and neck skin or occult
carcinomas to neck nodes; 10 patients, 6.1%; Table II).

TNM stage was available in only 141 patients (as lym-
phomas, skin tumours and neck metastases from occult
cancers were excluded). Therefore, 2 patients were clas-
sified as Tis (1.4%), 58 as T1 (41.1%), 28 as T2 (19.8%),
31 as T3 (22%) and 22 as T4 (15.6%). On the base of
tumour staging, 2 patients (1.4%) had oncological stage 0,

Table Il. Demographic and clinical characteristics of patients.

Patients Mean
N (%)
Demographic  Gender
data e Male 101 (61.5)
e Female 63 (38.4)
Age 62.84
e 0-60 years 56 (34.1)
e > 60 years 108 (65.9)
Clinical Tumour site
features e Pharynx-larynx 64 (39.1)
e Neck-thyroid-salivary glands 58 (35.4)
e Oral cavity 32 (19.5)
10(6.1)
Stage
e Low (0-I-1) 52 (36.8)
e High (lI-1V) 89 (63.2)
Previous therapies
e No 114 (69.5)
® Yes 50 (30.5)
ASA
o1 5@.1)
°? 59 (36.0)
3 86 (52.5)
o4 14 (8.6)
Surgical complexity
e Minor 1(0.6%)
¢ Moderate 56 (34.2)
e Major 107 (65.2)
Post-operative complications
* No 138 (84.1)
° Yes 26 (15.9)
Hospital stay 11.46
e <5 days 63 (38.5)
 6-20 days 77 (46.9)
e > 21 days 24 (14.6)
Post-op analgesic therapy
e (Opioids 27 (16.5)
e Opioids+NSAIDs/paracetamol 121 (73.7)
e NSAIDs
16 (9.8)
Analgesic therapy at discharge
* No 69 (42.0)
° Yes 90 (54.9)
e Data not available 5(3.1)
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Fig 1. Incidence of uncontrolled pain. There is a trend of a gra-
dual pain decrease during hospital stay, with a peak on the day
of surgery.

38 (27.2%) had stage I, 12 (8.5%) had stage 11, 39 (27.7%)
stage III and 50 (35.5%) stage IV (Fig. 1). For statistical
analysis, patients were divided into those with low tumour
stage (stages 0, I and II: 52 patients) and advanced tumour
stage (stages III and IV: 89 patients; Table II).

A total of 114 patients were previously untreated (69.5%),
while 50 (30.5%) had received previous treatment with ra-
dio-chemotherapy (n = 3), surgery (n =42), or both (n =5).
Surgical procedures were grouped as minor (1 patient,
0.6%), moderate surgery (56 patients, 34.2%) and major
surgery (107 patients, 65.2%). Possible complications in
the postoperative period were classified as local (13 cases)
and systemic (13 cases; Table II).

The average duration of hospitalisation was 11.46 days;
patients were classified into 3 groups based on dura-
tion of hospitalisation: first group, < 5 days (63 patients,
38.5%); second group, 6-20 days (77 patients, 46.9%);
third group, > 21 days (24 patients, 14.6%). In relation to
anaesthesiological risk, 5 patients were ASA 1 (3.1%), 59
patients ASA 2 (36%), 86 ASA 3 (52.5%) and 14 patients
were ASA 4 (8.6%) (Table II).

Considering pain therapy administered, 27 (16.5%) pa-
tients received opioids in the immediate postoperative
period, 121 (73.7%) patients received a combination of
opioids, non-steroidal anti-inflammatory drugs and/or
paracetamol, 16 (9.8%) patients received only non-ste-
roidal anti-inflammatory drugs (Table II). Analgesic pain
therapy on discharge was prescribed to 90 of 164 patients.

Prevalence and incidence of pain episodes

during post-operative recovery

When evaluating the effectiveness of post-operative pain
therapy, we firstly considered the prevalence of post-oper-
ative pain that was uncontrolled by therapy (NRS > 3) in
the total group of patients. Therefore, 46 of 164 (28.1%)
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Table Ill. The PMI (Pain Management Index) was used to evaluate the ef-
fectiveness of pain medications administered immediately after surgery (at
days 0 and 1): in 95.7%, the analgesic prescription was adequate.

No No Weak Strong

drugs opioids opioids opioids
No pain 0 2 1 16
Mild pain 0 8 28 71
Moderate pain 0 6 6 21
Severe pain 0 0 4

patients had at least one episode of post-operative pain
that was not controlled by therapy (NRS > 3) during the
hospital stay. Of these 46 patients, 31 had a single episode
of pain (NRS > 3), 11 had 2 episodes, 2 had 3 episodes
and 2 had 4 episodes.

Regarding the incidence of uncontrolled pain on the day of
surgery and the first three post-operative days, we recorded
a total of 25 episodes during the day of surgery (M+E), 18
episodes (M+E) in the day after surgery and 11 episodes
(M+E) in the third day of hospital staying. These data show
that there is a trend of a gradual pain decrease during hospi-
talisation, with a peak on the day of surgery (Fig. 1).
According to the PMI (Pain Management Index), patients
were divided into 4 categories in relation to pain episodes
and into 4 groups in relation to the analgesic drugs ad-
ministered. The results showed adequate analgesic pre-
scription, with a prevalence of cases with a negative PMI
(4.3%) (Table III).

Variables and predictive factors that can influence

the occurrence of pain

Multivariate binary logistic regressions were employed
on different days and different times within a single day
(morning/evening) from surgery (days O, 1, 2, 3) in order to
determine any possible associations between post-operative
pain and parameters such as gender, age, site of disease,
tumour stage and complexity of intervention. A dependent
binary variable was therefore defined, first as to the simple
presence of pain, then as to a pain level higher than 3, (pain
scale ranging from 0: no pain to 10: maximum level pain).
The simple pain presence (NRS > 3) showed monovariate
association, at day 0, with malignant localisation. In par-
ticular, at MO, neck, thyroid and salivary glands tumours
were at greater risk of inducing pain (p < 0.04) than those
located at the pharynx and larynx (OR 4.2; 95% CI: 0.07-
16.3). Moreover, at M0, at monovariate analysis there was
a significant reduction (p < 0.05) of pain in relation to the
increase of hospital stay (OR: 0.86; 95% CI1 0.74-0.99). At
MO, there was a borderline association (p < 0.07) between
surgery complexity and post-operative pain, with a higher
risk for moderate surgery (OR: 0.4; 95% CI 0.12-1.1).
At M3, there was a correlation between pain occurrence
and gender, as women had higher risk of developing pain
(p <0.03) (OR: 6.2; 95% CI: 1.2-30.8).




Finally, when considering days 1 and 5 post-surgery, there
was no significant association between pain and the dif-
ferent variables examined.

Discussion

There are few studies evaluating pain sensation and quali-
ty of life in head and neck cancer patients. Moreover, most
of the reports suggest that the management of acute post-
operative pain, in particular, is still sub-optimal *# 7-1016-18,
According to a 2007 review, the prevalence of pain in pa-
tients with head and neck tumour is reported to be 70% .
Keefe FJ reported that the incidence of pain in patients
suffering from head and neck cancer ranges between 40%
and 70% . Literature data concerning incidence of post-
operative pain in patients undergoing surgery for malig-
nant head and neck disease show that 48% of patients pre-
sent a pain intensity greater than 4 at VAS 8,

Moreover, considering the effectiveness of analgesic ther-
apy for head and neck surgery patients, the data available
are limited. A meta-analysis by Deandrea et al. found that
43% of cancer patients from 26 different studies had in-
sufficient control of pain °. Orgill et al. hypothesised that
the cause of the inadequateness of analgesic therapy in
a laryngectomy series (35% of patients) was the incor-
rect prescription and/or use of a suboptimal drug dosage
(in relation to the extent and type of surgery) *°. Inhestern
et al. described that many patients with head and neck
cancer have moderate or severe pain within 24 hours after
surgery, and that pain can be related to factors such as
duration of surgery and presence of preoperative pain?!.
Analysing the data obtained from our group, it is inter-
esting to note that pain therapy was adequate. Assuming
that values of NRS > 3 indicate inadequate pain control,
only 26.5% of patients in the days examined had at least
one episode of pain that was not effectively controlled by
therapy. In our group, pain intensity presented a peak on
the day of surgery and then decreased in the following
days. This trend is consistent with the results in the lit-
erature. In fact, Mom et al. also described a peak of pain
intensity in the immediately post-surgery period (median
value VAS =7), and a value < 3 at 30 hours after surgery”°.
When considering the type of analgesics administered, in
our patient group, opioids alone or in combination with
other analgesics (paracetamol and/or non-steroidal anti-
inflammatory drugs), are the most commonly used agents
on days O and 1. In particular, these drugs were used in
94.8% of patients: in 93.1% of cases there was a continu-
ous administration via elastomeric pump that was effec-
tive in 95.7% of cases (Table III). No side effects due
to the administration via infusion pump were reported.
Therefore, opioids can be considered as the most effective
drugs within the series presented, as for other series in the
literature >,

Other reports have investigated whether there are predic-

Pain management in head and neck cancer patients

tive factors that might influence post-operative pain out-
come in head and neck oncology *#2-?, In general, it has
been observed that pain is more intense in older patients
and in those with comorbidities. In particular, alcohol
abuse, smoking and depression were found to be asso-
ciated with greater intensities of pain in head and neck
cancer patients*>?*, Neck surgery was found to be associ-
ated to an increased risk of developing pain **; according
to Talmi, this can be attributed to the interruption of the
nerve fibres, and differentiation may also result in other
symptoms such as of dysaesthesia, paraesthesia and hy-
persensitivity ®. In our study, there were no significant dif-
ferences between gender, age and the risk of developing
post-operative pain. Pathological cancer stage, complex-
ity of surgery and tumour site, however, were significantly
associated with a increased risk of post-operative pain. In

particular, patients with advanced stages of cancer (III

and IV) had a lower risk of developing post-operative

pain compared to patients with low-stage tumours (0, I,

II). This could be explained since the latter received less

effective analgesic therapy, and patients with advanced

stages of cancer are planned to receive a more potent an-
algesic therapy due to the more complex and invasive sur-
gical procedures programmed.

In conclusion, analysis of the data herein show that:

* the population studied received adequate pain control
immediately post-surgery and in the following days;

* there was a significant correlation between occurrence
of post-operative pain and sex, tumour site, tumour
stage and complexity of the intervention.

We believe that the good pain control overall registered in
our series can be attributable to the good counselling per-
formed for each patient of the present series; we tried to
tailor, for each patient, analgesic therapy to the expected
post-operative pain, thus considering patient characteris-
tics, comorbidities and type of surgery.

The limitations of this study are:

* the number of parameters studied; with a greater num-
ber of patients it would be possible to include other
features such as chronic pain prior to surgery, diabetes
mellitus, alcohol and/or smoking.

e mental status prior to surgery was not evaluated (i.e.
those affected by chronic pain have been reported to be
more prone to pain perception in the literature 2').

Conclusions

In conclusion, there is growing attention about quality of
life and particularly of pain perception for head and neck
surgery patients, and several efforts have been made in
order to better assess, monitor and minimise the incidence
of pain. Hopefully, better comprehension of the biological
and psychological factors that characterise the pain sensa-
tion will help to enhance its control in the future, therefore
increasing the quality of life of these patients.
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