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Abstract
Background: Aspiration pneumonia is an important cause of death in head and neck cancer patients. This study
therefore aimed to evaluate the risk factors associated with aspiration pneumonia in head and neck cancer patients.

Methods: Hospital death records from 12 years (2000–2012) were reviewed to obtain the number of deaths.
Treatment details and cause of death were analysed. Statistical analysis was performed to identify the risk
factors for aspiration pneumonia.

Results: The records revealed that aspiration pneumonia was the cause of death in 51 out of 85 patients. Primary
tumour site (oropharynx and hypopharynx, odds ratio 3.3; 95 per cent confidence interval 1.17–9.4, p= 0.02) and
advanced tumour stage (odds ratio 4.2, 95 per cent confidence interval 1.16–15.61, p= 0.02) had significant
negative impacts on aspiration pneumonia related mortality.

Conclusion: Advanced pharyngeal cancer patients are at an increased risk of aspiration pneumonia related death.
Investigations for the early detection of this condition are recommended in these high-risk patients.
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Introduction
Head and neck cancer is a common malignancy in
Indian men.1 In developing countries, approximately
80 per cent of head and neck cancer patients present
with an advanced stage tumour (III and IV).2 The stand-
ard treatment for locally advanced head and neck cancer
generally comprises either surgery followed by adjuvant
radiotherapy, concurrent chemoradiotherapy or radio-
therapy alone, depending on the tumour stage, tumour
site, performance status and patient preference.3 This
combined modality treatment approach may lead to mul-
tiple complications, such as absence of a cough reflex,
swallowing disorder and xerostomia, which may in
turn lead to aspiration during or after treatment.4 In clin-
ical practice, many subtle aspiration events may pass
unnoticed in the early stages, eventually leading to
sepsis or respiratory failure.5,6 Therefore, it is very
important to select high-risk patients for early rehabilita-
tion procedures to decrease the morbidity and mortality
associated with aspiration pneumonia.
The current retrospective analysis aimed to estimate

the prevalence of aspiration pneumonia in head and

neck cancer patients, and to identify the risk factors
associated with this disease. This study is the first of
its kind from the Indian subcontinent. It may guide
us to select head and neck cancer patients at a high
risk of aspiration pneumonia for prompt management,
thus avoiding fatal outcomes.

Materials and methods
Hospital death records from 2000–2012 were reviewed
to obtain the number of patient deaths and retrieve treat-
ment files. Eighty-five patients with head and neck
cancer (at all subsites and stages) who died in the hos-
pital during this period were identified. Records of
these patients were analysed for treatment details and
the cause of death (stated on the death certificate, as
completed by the senior resident on duty and counter-
signed by the consultant on call). The study fully com-
plied with our institutional ethical standards and with
the Helsinki Declaration of 1975, as revised in 2008.
The impact of factors such as age, sex, tumour stage,
tumour site, treatment modality (surgery vs chemo-
radiation), baseline swallowing capacity, intent of
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treatment, co-morbidities and history of smoking were
analysed using chi-square and Fisher’s exact tests. Both
univariate and multivariate analyses were performed to
investigate the statistical significance of these prognos-
tic factors. Stata 11.1 software (StataCorp, College
Station, Texas, USA) was used for the statistical
analysis.

Results

Patient demographics

A total of 85 head and neck cancer patients who died at
the hospital during the study period were identified.
The median (± standard deviation) patient age at the
time of diagnosis was 51.2± 16.9 years, with a male-
to-female ratio of 6:1. Overall, 18 patients (21 per
cent) had medical co-morbidities including diabetes,
hypertension or tuberculosis. Fifty-seven (67 per
cent) patients were known to be smokers. The distribu-
tion of primary tumour site and tumour stage in the
study cohort is shown in Table I.

Patient signs and symptoms before death

In our study, the most prevalent symptoms before death
were decreased swallowing capacity (52 out of 85),
combined shortness of breath and dysphagia (41 out
of 85), shortness of breath alone (14 out of 85) and dys-
phagia alone (8 out of 85). In 22 patients, specific
symptoms could not be ascertained. Significant
weight loss (of more than 10 per cent in the last six
months) was noted in 49 patients. Chest X-rays
(CXRs) showed evidence of aspiration pneumonitis
in 31 patients. Patchy consolidation was visible in
five patients, while CXR findings were completely
normal in six patients (Table II).

Treatment details and toxicities

The treatment intent was curative in 75 patients (surgery
followed by post-operative radiotherapy and/or chemor-
adiotherapy, concurrent chemoradiotherapy and radio-
therapy alone in 19, 38 and 28 patients respectively).
Palliative treatment was planned for 10 patients
(Table III). In most patients, radiotherapy was delivered
using a two-dimensional simulator-based technique. A
three-dimensional computed tomography based tech-
nique or intensity modulated radiotherapy was used for
14 patients.
Grade 3 or above toxicity occurred in 25 patients.

Nasogastric tube feeding was required for 37 patients,
while 3 patients were offered nutrition via a feeding
jejunostomy tube. Four patients underwent elective
tracheostomy. Treatment was interrupted in 10 patients
due to treatment-related toxicity (median delay of 10.4
days). Hospital admission was required for 49 patients
(for treatment-induced toxicity in 39 patients and
disease progression in 10 patients).

TABLE I

PATIENT DEMOGRAPHICS

Characteristic Value

Median (± SD) age (years) 51.2± 16.9
Sex (n)
– Male 73
– Female 12
Smoker (n (%))
– Yes 57 (67)
– No 28 (33)
Co-morbidities present (n (%)) 18 (21)
Site (n (%))
– Oral cavity 28 (33)
– Oropharynx 20 (23)
– Hypopharynx 9 (10.6)
– Larynx 9 (10.6)
– Nasopharynx 8 (9.4)
Others 11 (13.4)
Stage (n (%))
– I 3 (4)
– II 9 (10.6)
– III 20 (23)
– IVa and IVb 45 (53)
– IVc (metastatic) 8 (9.4)

SD= Standard deviation

TABLE II

SYMPTOM BURDEN BEFORE DEATH

Symptom burden Patients (n)

Symptoms before death
– Respiratory difficulty alone 14
– Swallowing difficulty alone 4
– Both respiratory and swallowing difficulties 41
– Others/unknown 22
Swallowing capacity before death
– Normal 33
– Decrease 52
CXR before death
– Normal 6
– Pneumonia 31
– Consolidation 5
– Others/unknown 43
Cause of death stated in death certificate
– Aspiration pneumonia∗ 51 (60)
– Others/unknown∗ 34 (40)

∗Data represent n (%). CXR= chest X-ray

TABLE III

TREATMENT DETAILS

Treatment detail Patients (n)

Intent of treatment
– Radical 75
– Palliative 10
Treatment modality
– Surgery with adjuvant therapy 19
– Combined chemoradiotherapy 38
– Radiotherapy alone 28
Hospitalisation
– Yes 49
– No 36
Reasons for hospitalisation
– Aspiration pneumonitis 39
– Other toxicities 6
– Disease progression 4
Toxicity grade 3 and above
– Yes 25
– No 60
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Prognostic factors

According to the death certificates, aspiration pneumo-
nia was the primary cause of death in 51 out of 85
patients (60 per cent). Pharyngeal primary tumours
(oropharynx and hypopharynx) and advanced tumour
stage had significantly negative impacts on aspiration
pneumonia related deaths (p= 0.02 for both). The
intent of treatment (curative vs palliative) had a border-
line significant effect (p= 0.05) on the outcome
(Table IV). In a multivariate analysis, the primary
tumour site (odds ratio 3.3, 95 per cent confidence
interval (CI) 1.17–9.4, p= 0.05) and stage (odds
ratio 4.2, 95 per cent CI 1.16–15.61, p= 0.05) retained
a borderline significant impact on deaths attributable to
aspiration pneumonia (Table V).

Discussion
Aspiration is defined as inhalation of the oropharyngeal
or gastric contents into the larynx or lower respiratory
tract.7 Inhalation of small amounts of oropharyngeal
secretions is common during sleep in healthy indivi-
duals. A low burden of virulent bacteria in normal pha-
ryngeal secretions, the cough reflex, active ciliary
transport and immune mechanisms lead to the clear-
ance of infective material, often without any sequelae.8

However, any condition which increases the bacterial
burden of pharyngeal secretions in a person with an
impaired defence mechanism may lead to aspiration
pneumonia.
Aspiration pneumonia is alleged to be a significant

cause of morbidity and mortality amongst head and
neck cancer patients.5 It has been found to affect
patients with primary tumours at all sites, irrespective
of disease stage. Although aspiration events are
mostly under-detected and underestimated, the reported
rates range from 33 per cent to 81 per cent following
initiation of chemoradiotherapy for head and neck
cancer. Langerman et al. reported a predominance of
aspiration in laryngeal carcinoma patients, followed
by hypopharyngeal carcinoma patients.9 Swallowing
dysfunction prior to treatment can increase the prob-
ability of aspiration pneumonia due to chemoradiation,
which negatively influences the prognosis for head and
neck cancer patients. A Scandinavian study reported
the incidence of aspiration pneumonia as 5.3 per cent
(95 per cent CI 3.1–8.3 per cent) in the first year
after radiotherapy.10

Various studies have attempted to identify the risk
factors and aetiology of aspiration. In one of these,
Jung et al. showed that advanced age, higher tumour
stage, and a history of surgery, chemotherapy and
radiotherapy were significantly associated with aspir-
ation.11 In the current study, oropharyngeal and hypo-
pharyngeal cancer sites and advanced disease stage
were found to be important risk factors for developing
aspiration pneumonia.
Although palliative intent of treatment was also a

risk factor for developing aspiration pneumonia, it
did not reach statistical significance. Patients with a
poor performance status and heavy disease burden are
often selected for palliative therapy, which might
have confounded the association. Our study, however,
did not show any correlation between chemoradiation
and the risk of developing aspiration, in contrast to a
previous study.12

A comprehensive swallowing evaluation supple-
mented by either a video-fluoroscopic swallow or
fibre-optic endoscopic evaluation and a modified
barium swallow is the ‘gold standard’ for identifying
patients at a high risk of aspiration pneumonia.13

Smith et al. reported severe swallowing dysfunction
in the base of the tongue, larynx and pharyngeal
muscles by video-fluoroscopic swallow after chemo-
radiation; this may lead to bolus stasis, residue in the val-
lecula, impaired mobility of the epiglottis and, finally,
aspiration pneumonia.14 Various other video-fluoro-
scopic swallow studies have shown that a delayed swal-
lowing reflex and reduced laryngeal elevation might be
risk factors for aspiration. Modified barium swallow
findings for head and neck cancer patients who
received concurrent chemoradiation was first reported
by Nguyen et al.15 They noted that 13 per cent (15
out of 144) of patients develop aspiration during che-
moradiation. A CXR was diagnostic in nine patients,

TABLE IV

ASSOCIATION OF VARIOUS FACTORS AND ASPIRATION
PNEUMONIA

Variable Aspiration pneumonia

Yes (n) No (n) p value

Sex
– Male 47 26 0.61
– Female 6 6
Co-morbidity
– Yes 11 7 0.89
– No 40 27
Site
– Oropharynx and hypopharynx 23 6 0.020
– Other 30 26
Stage
– Early 4 8 0.020
– Advanced 49 24
Smoking
– Yes 37 21 0.30
– No 14 13
Baseline swallowing capacity
– Normal 32 22 0.90
– Decreased 19 12
Treatment planned
– Radical 49 26 0.050
– Palliative 3 7
Surgery with adjuvant therapy
– Yes 11 8 0.90
– No 40 26
Combined chemoradiation
– Yes 26 12 0.18
– No 25 22
RT Alone
– Yes 14 14 0.23
– No 37 20
Swallowing capacity at last visit
– Normal 20 13 0.80
– Decreased 30 22
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while the combined use of CXR and a modified barium
swallow enhances the diagnostic accuracy to 80 per
cent.
In a developing country such as India, the burden of

head and neck cancer is so high that it is not cost-effect-
ive to assess swallowing using video-fluoroscopic
swallow or modified barium swallow evaluation for
every patient. Instead, behavioural, dietary and
medical strategies, and the institution of feeding man-
oeuvres to reduce the risk of aspiration may be more
cost-effective ways to reduce the incidence of aspir-
ation pneumonia. However, studies like this one will
help to establish a role for judicious utilisation of
video-fluoroscopic swallow and modified barium
swallow analysis in the early detection of aspiration
pneumonia in patients with advanced stage (III–IVb)
pharyngeal primary tumours, especially those intended
to undergo curative anticancer therapy. Special atten-
tion should be given to patients having swallowing dys-
function and compensatory feeding strategies should be
taught from the onset of anticancer therapy.

• Aspiration pneumonia causes morbidity and
mortality in head and neck cancer patients

• Pharyngeal (oropharyngeal and
hypopharyngeal) tumours and advanced
disease stage have negative impacts on
aspiration pneumonia related mortality

• Early detection of high-risk patients is very
important

• The selective use of swallow analysis in high-
risk patients may be a cost-effective way to
reduce the risk of aspiration pneumonia

Studies have been carried out to establish the impact of
modern techniques such as intensity modulated radi-
ation on aspiration pneumonia.16 Even with such
improved delivery techniques with better organ
sparing, 16 patients out of a total cohort of 72 devel-
oped aspiration pneumonia in a prospective study.
Further studies with long-term follow up are necessary
to visualise the impact of these high yield techniques
on aspiration pneumonia. No effect of intensity

modulated radiotherapy was seen in the study by
Mortensen et al.7

In this study, we observed aspiration pneumonia to
be a significant contributory factor to mortality in
patients with oropharynx and hypopharynx primary
tumours and advanced disease stages. These two sub-
sites (oropharynx and hypopharynx) were considered
together because of low patient numbers. Intent of
treatment (curative vs palliative) also had a borderline
significant effect on outcome.
This retrospective analysis aimed to draw attention to

aspiration pneumonia, which often goes unnoticed and
neglected. However, it had many drawbacks. For
example, only hospital-based death records were con-
sidered and deaths outside the hospital were not.
Although efforts have been made to eliminate bias
related to different definitions of aspiration, the lack
of use of modified barium swallow and video-fluoro-
scopic swallow evaluations was a major drawback of
the current study.

References
1 Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, Mathers

C et al. GLOBOCAN 2012 v1.0, Cancer Incidence
and Mortality Worldwide: IARC CancerBase No. 11. In:
http://globocan.iarc.fr/Default.aspx [28 May 2015]

2 Mohanti BK, Nachiappan P, Pandey RM, Sharma A, Bahadur S,
Thakar A. Analysis of 2167 head and neck cancer patients’man-
agement, treatment compliance and outcomes from a regional
cancer centre, Delhi, India. J Laryngol Otol 2007;121:49–56

3 Pignon JP, le Maître A, Maillard E, Bourhis J; MACH-NC
Collaborative Group. Meta-analysis of chemotherapy in head
and neck cancer (MACH-NC): an update on 93 randomised
trials and 17,346 patients. Radiother Oncol 2009;92:4–14

4 Batth SS, Caudell JJ, Chen AM. Practical considerations in redu-
cing swallowing dysfunction following concurrent chemo radio-
therapy with intensity-modulated radiotherapy for head and
neck cancer. Head Neck 2014;36:291–8

5 Nguyen NP, Frank C, Moltz CC, Vos P, Smith HJ, Bhamidipati
PV et al. Aspiration rate following chemoradiation for head and
neck cancer: an underreported occurrence. Radiother Oncol
2006;80:302–6

6 Stenson KM, Mccracken E, List M, Haraf DJ, Brockstein B,
Weichselbaum R et al. Swallowing function in head and neck
cancer patient prior to treatment. Arch Otolaryngol Head Neck
Surg 2000;126:384–9

7 Russi EG, Corvò R, Merlotti A, Alterio D, Franco P, Pergolizzi
S et al. Swallowing dysfunction in head and neck cancer patients
treated by radiotherapy: review and recommendations of the sup-
portive task group of the Italian Association of Radiation
Oncology. Cancer Treat Rev 2012;38:1033–49

8 Marik PE. Aspiration pneumonitis and aspiration pneumonia. N
Engl J Med. 2001;344:665–71

TABLE V

ODDS RATIO AND 95% CI AFTER MULTIVARIATE ANALYSIS

S no Variable Aspiration pneumonia

Yes (n (%)) No (n (%)) Odds ratio (95% CI) p value

1 Site
– Opx+Hpx 23 (43.4) 6 (18.8) 3.3 (1.17, 9.40) 0.05
– Others 30 (56.0) 26 (81.2)

2 Stage
– Early 4 (7.5) 8 (25.8) 4.2 (1.16, 15.61) 0.05
– Advanced 49 (92.5) 24 (74.2)

S no= Serial number; CI= confidence interval; Opx= oropharynx; Hpx= hypopharynx

ASPIRATION PNEUMONIA RELATED DEATHS IN HEAD AND NECK CANCER 713

https://doi.org/10.1017/S0022215115001450 Published online by Cambridge University Press

http://globocan.iarc.fr/Default.aspx
http://globocan.iarc.fr/Default.aspx
https://doi.org/10.1017/S0022215115001450


9 Langerman A, Maccracken E, Kasza K, Haraf DJ, Vokes EE,
Stenson KM. Aspiration in chemoradiated patients with head
and neck cancer. Arch Otolaryngol Head Neck Surg 2007;
133:1289–95

10 Mortensen HR, Jensen K, Grau C. Aspiration pneumonia in
patients treated with radiotherapy for head and neck cancer.
Acta Oncol 2013;52:270–6

11 Jung SJ, Kim DY, Joo SY. Risk factors associated with aspir-
ation in patients with head and neck cancer. Ann Rehabil Med
2011;35:781–90

12 Kotz T, Costello R, Li Y, Posner MR. Swallowing dysfunc-
tion after chemo-radiation for advanced squamous cell carcin-
oma of the head and neck. Head Neck 2004;26:365–72

13 Langmore SE, Schatz K, Olson N. Endoscopic and video-
fluoroscopic evaluations of swallowing and aspiration. Ann
Otol Rhinol Laryngol 1991;100:678–81

14 Smith RV, Kotz T, Beitler JJ, Wadler S. Long-term swallowing
problems after organ preservation therapy with concomitant
radiation therapy and intravenous hydroxyurea. Arch
Otolaryngol Head Neck Surg 2000;126:384–9

15 Nguyen NP, Smith HJ, Dutta S, Alfieri A, North D, Nguyen PD
et al. Aspiration occurrence during chemoradiation for head and
neck cancer. Anticancer Res 2007;27:1669–72

16 Hunter KU, Lee OE, Lyden TH, Haxer MJ, Feng FY, Schipper
M, Worden F, Prince ME, McLean SA, Wolf GT, Bradford CR,
Chepeha DB, Eisbruch A. Aspiration pneumonia after chemo-
intensity-modulated radiation therapy of oropharyngeal carcin-
oma and its clinical and dysphagia-related predictors. Head
Neck 2014;36:120–5

Address for correspondence:
Dr R Madan,
Department of Radiotherapy,
R. No. 29, Ground floor,
Dr BRA, IRCH,
All India Institute of Medical Sciences,
New Delhi-110029, India

E-mail: renumadan10@yahoo.com

Dr R Madan takes responsibility for the integrity of the content of
the paper
Competing interests: None declared

R MADAN, A K KAIRO, A SHARMA et al.714

https://doi.org/10.1017/S0022215115001450 Published online by Cambridge University Press

mailto:renumadan10@yahoo.com
https://doi.org/10.1017/S0022215115001450

	Aspiration pneumonia related deaths in head and neck cancer patients: a retrospective analysis of risk factors from a tertiary care centre in North India
	Introduction
	Materials and methods
	Results
	Patient demographics
	Patient signs and symptoms before death
	Treatment details and toxicities
	Prognostic factors

	Discussion
	References


