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Is aspiration as detected on pretreatment video fluorography, a harbinger of
poor quality of life and early mortality in cancers of the upper aerodigestive
tract treated with radiotherapy?

Punita Lal,Vipul Nautiyal, Tamojit Chaudhuri, Mranalini Verma, Koilpillai Joseph Maria Das, Shaleen Kumar

s N
Abstract

Background: Patients with cancers of the upper aerodigestive tract (head and neck cancer (HNC)) tend to aspirate, either due to disease or treatment.
The association of aspiration (documented on video fluorography (VFG)) with quality of life (QOL) and unexpected mortality was studied prospectively
in patients treated with simultaneous integrated boost technique of intensity-modulated radiotherapy (SIB-IMRT). Materials and Methods: Moderately
advanced (stage lll/IV) HNC were treated by SIB-IMRT delivering 66 Gy/30 fr, 60 Gy/30 fr,and 54 Gy/30 fr to high, intermediate, and low risk volumes,
respectively. They underwent serial VFG and QOL assessments (Quality of Life Questionnaire-Core 30 ( QLQ-C30) and head and neck-35 (HN35) European
Organisation for Research and Treatment of Cancer (EORTC) tools) at 0, 3, and 6 months. Pharyngeal musculature (PM) was additionally delineated on
planning computed tomography (CT) scans as potential organs at risk (OARs). Results: Between November 2009 and May 201 1,20 HNC were treated as per
protocol.All patients were fit (Karnofsky performance status (KPS) = 80). Based on VFG findings, seven patients (4/9 oropharynx and 3/1 | laryngopharynx)
were grouped as aspirators (A) and remaining |3 as non-aspirators (NA).The QOL study showed that pretreatment coughing and swallowing difficulties
were greater in group A versus NA and remained persistently higher. In group A, deaths attributable to aspiration were seen in 3/7 patients, while none
occurred in the NA group (Fisher’s exact P = 0.03). The mean PM dose was 60 Gy in both the groups and mean V60 was similar at 69 and 67% in A and
NA groups, respectively. Conclusions: VFG helps identify patients who aspirate and are at risk of premature death due to its complications, alerting

caregivers to direct attention appropriately.
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Introduction

Patients with head and neck cancers (HNCs) aspirate oral contents
into the airway, consequent to the loss of functional integrity of
epiglottis and pharyngeal musculature (PM).I!! Apart from the
disease, radiation-induced fibrosis of PM and dysfunction of
cartilaginous and muscular laryngeal framework are believed
for swallowing abnormalities and aspiration.l?’ Aspiration may
be silent and unrecognized or symptomatic, leading to recurrent
pneumonitis, weight loss, failure to thrive, and even death.

Simultaneous integrated boost technique of intensity-modulated
radiotherapy (SIB-IMRT) is a technique that can deliver
moderately accelerated variable dose per fraction RT to clinical
target volume (CTV) of different sites, including HNC.B4
Video fluorography (VFQG) is a radiological tool to assess real
time movement and coordination between swallowing structures
by following the flow of radioopaque ingested bolus. In this
study, VFG was used to categorize patients as aspirators (A)
and non-aspirators (NA). The association of PM radiation dose
on the probability of aspiration, QOL, and unexpected mortality
between the groups were studied.

Materials and Methods
This study is approved by institutional review board.

Inclusion and exclusion criteria

Between November 2009 and May 2011, 20 patients with
biopsy-proven stage III and IV (T3NO/T1-2 N1-2, lymph
node < 4 cm) oropharyngeal (including lingual surface of
epiglottis), laryngeal (including laryngeal surface of epiglottis),
or hypopharyngeal primaries received SIB-IMRT. Patients
underwent complete clinical examination, hemogram, serum
biochemistry, chest radiograph, contrast-enhanced CT (CECT)
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scan of face and neck, and dental prophylaxis. All patients
were fit, that is, Karnofsky performance status (KPS) > 80.
A planned prospective collection of VFG data, swallowing- and
cough-specific QOL (using Quality of Life Questionnaire-Core
30 (QLQ-C30) and head and neck-35 (HN35) European
Organisation for Research and Treatment of Cancer (EORTC)
tools) was undertaken at baseline (pretreatment) and at 3 and
6 months posttreatment.

Gross target volume (GTV) was outlined for each patient based
on visible tumor and information from diagnostic CT images
and endoscopic examination. The high risk clinical target
volume (CTV_66) included GTV and involved lymph nodes
along with minimum 5 mm margin to account for microscopic
tumor spread, truncated at bone and air. The intermediate risk
CTV, CTV_60, was defined as a margin around the CTV_66
that covered the entire compartment, likely to harbor the
disease and adjacent nodal levels. The low risk CTV, CTV_54,
encompassed nodal regions likely to have subclinical disease.
Lymph node areas were defined according to the international
guidelines.>*! PTVs were generated by adding a margin of
5 mm to CTVs. PTVs was edited to ensure that they did not
come within 3 mm of the skin.

Besides the parotid glands and the spinal cord, the superior
pharyngeal constrictor (SC) muscle, middle pharyngeal
constrictor (MC) muscle, and inferior pharyngeal
constrictor (IC) muscle were contoured as per the guidelines.!”

Interventions
The Helios inverse planning module in Eclipse was used for
all IMRT planning. A 5-7 field technique was used to cover the
three PTV’s in continuity. Treatment was delivered once daily,
5 fractions per week, over 6 weeks. The dose objectives to the
high (PTV_66), intermediate (PTV_60), and low risk (PTV_54)
volumes were 66 Gy/30 fr, 60 Gy/30 fr, and 54 Gy/30 fr,
respectively. Following dose constraints were set on the organs
at risk (OARs): Spinal cord-maximum dose 48 Gy, brain
stem-maximum dose 55 Gy, and contralateral parotid-mean
dose < 26 Gy. Doses to PM (V50 and V60) were recorded,
but not constrained by the IMRT process and recorded using
dose-volume histograms (DVHs) for both PTV and OARs.
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Subjective assessment of swallowing dysfunction consisted
of the EORTC QLQ-HN35-item HNSW (consisting of four
questions regarding swallowing of liquid, swallowing of pureed
food, swallowing of solid food, or aspiration when swallowing)
and objective evaluation of swallowing dysfunction was done
by VFG at specified time points, while the assessment of cough
and general quality of life (QOL) was done by using EORTC
QLQ-HN35-item HNCO and EORTC QLQ-C30 (version 3)
item global health status, respectively at specified time points.

Statistical analysis

The significance of mean differences of various parameters
between the two groups (A and NA) was calculated using
independent samples z-test. Spearman’s rank correlation was used
to explore the correlation between various parameters. The odds
ratio of various parameters was calculated using Fisher’s exact
test. Statistical analysis was performed using Statistical Package
for Social Sciences (SPSS 2006; SPSS Inc, Chicago, IL) v 16.0.

Results

Patient and tumor characteristics are summarized in Table 1.
There were 19 males, with a median age of 59 years (range,
38-75 years) at the time of diagnosis. The median follow-up
was 8 months. All patients were fit (KPS > 80). Patients were
staged as per the American Joint Committee on Cancer (AJCC)
TNM 2007 staging system.

PTV coverage was adequate in all patients, that is, 99%
of the PTV1 was covered by > 90% of the prescribed
isodose line (range 93-98%). Five patients (25%) needed
nasogastric tube feeding during treatment. At baseline, six
patients (three oropharynx and three larynx) were aspirating
as detected by pretreatment VFG. In the posttreatment VFG at
3 months, one additional patient with oropharyngeal primary
was documented as having aspiration (n = 7/20). Therefore,
the site wise, 4/9 were from oropharynx and 3/11 was from
larynx-hypopharynx (P = 0.64). No significant difference was
observed between mean, V50, V60, or epiglottis doses between
A and NA groups [Table 2].

QOL scores are listed in Table 3. QOL study showed that
baseline cough and swallowing difficulties were subjectively
greater in the group A versus group NA. Though the mean
differences were not statistically significant (P = 0.216 and
0.183, respectively). QOL assessment during follow-up showed
that the symptoms of cough and swallowing difficulty were
persistently higher in group A. No significant correlation was
found between the mean dose and V60 of the PM with the
swallowing problems and cough at 3 months posttreatment.

Assessment of general QOL by the QLQ-C30 item global
health status showed that both at baseline and 3 months
posttreatment, there is no significant difference between the
groups A versus NA. Similarly, no significant correlation was
found between the mean dose, V50, and V60 of the PM with
the global health status at 3 months posttreatment.

Two of these seven died within 1 month due to aspiration
pneumonia, while one died in an intensive care unit (ICU)
elsewhere, reportedly due to sudden aspiration. One patient in
the NA group died following brain metastasis within 3 months
of treatment. Baseline diagnostic CECT scan revealed that
nine (45%) patients had radiological evidence of epiglottis
involvement, of which five had oropharyngeal and the rest had

210

Table 1: Patient and tumor characteristics

Characteristics N=20 (%)
Males 19 (95)
Smokers 18 (90)
Oropharynx: larynx: hypopharynx 9:7:4 (45:35:20)
T2:T3:T4 1:15:4 (5:75:20)
NO:N1:N2 10:6:4 (50:30:20)
AJCC 1III: IV 15:5 (75:25)

AJCC = American joint committee on cancer

Table 2: Comparison of dose received
Mean (SD)

Variables

Aspirators Non-aspirators

Mean SC dose 56.3 (£7) 56.8 (£8.1)
Mean MC dose 63.7 (£3.7) 64.4 (£2.8)
Mean IC dose 60.9 (£5.7) 60 (£5.6)

Mean PM dose 60.3 (£1.9) 60.4 (£2.2)
V50 of SC 83.3 (:16) 80.3 (£26.7)
V50 of MC 100 (£0) 100 (£0)

V50 of IC 94.9 (+10.4) 91.6 (x12.6)
V50 of PM 92.7 (+4.3) 90.6 (£7.6)
V60 of SC 61.6 (£27) 53.9 (£29.7)
V60 of MC 82.4 (£29.8) 88.8 (+£20.8)
V60 of IC 63.2 (+42.6) 60 (+40.7)
V60 of PM 69 (£16.9) 67.6 (£13.3)
Mean dose of epiglottis 64.4 (+2) 65 (£1.8)

SC = Superior constrictor muscle, MC = Middle constrictor muscle, ferior
constrictor muscle, PM = Pharyngeal musculature (all three constrictors as a whole);
SD = Standard deviation

Table 3: Comparison of QOL score

Variables Mean
Aspirators  Non-aspirators

Swallowing score at baseline 447 17.3

Swallowing score at 3 months 104 9.5

posttreatment

Cough score at baseline 333 16.7

Cough score at 3 months posttreatment 333 23.8

QOL = Quality of life

larynx-hypopharynx primary. Overall of these nine patients, six
were documented as A in the VFG results.

Discussion

HNC are at a high risk of developing dysphagia and aspiration
even prior to treatment. Aspiration was prevalent in one-third
of cases at presentation. The incidence appears to be similar
to what is reported by other studies.l”" The location and
stage of tumor are considered to be important risk factors
for aspiration.[® !9 Involvement of epiglottis (as seen on
pretreatment CT scan) was probably the key structure in
causation of aspiration in our series.

Documentation of swallowing abnormalities and aspiration by
VFG were initially studied by Eisbruch er al.l'! We followed
a similar protocol as described by them. Clinical prediction
of aspiration has been shown to be notoriously inaccurate. In
a prospective study by Rosen et al.,V it was observed that
experienced clinicians such as otolaryngologist and speech
pathologist could correctly predict aspiration in six out of
the 11 patients who actually aspirated on VFG. Additionally,
Langerman et al.,/'! reported that three-fourth patients who
aspirated on VFG did not have any symptoms related to
aspiration (silent aspirations, i.e., absence of cough reflex),

South Asian Journal of Cancer ¢ October-December 2014 & Volume 3¢ Issue 4



Lal, et al.: Aspiration as harbinger of QOL and mortality

further highlighting the importance of routine swallowing
assessment in patients of HNC.

We had earlier reported our preliminary experience on VFG
changes in HNC patients after RT.I'"Y Incomplete epiglottic
closures resulting in silent aspirations were documented. In
that study, patients were treated by chemo-RT (CTRT) and the
aspirations (silent or otherwise) were seen in 69% cases during
the follow-up period.

Persistent aspirations often lead to pulmonary compromise
causing recurrent pneumonia leading to respiratory failure
and even death. Langerman et al.,['! reported 9% aspiration
related mortality rate which was less as compared to ours
(2720, i.e., 15%). In the present study, we report two deaths
due to aspiration pneumonitis, and the third death occurred
elsewhere and appeared to be related to aspiration. Nguyen
et al.” reported in their study that five (8%) deaths occurred
during or shortly following RT, occurred from aspiration
pneumonia. They expressed lack of awareness about the fact
that aspiration could lead to recurrent chest infections and
then death. They therefore, at that point in time, did not
stop oral feeding in A despite the presence of a percutaneous
endoscopic gastrostomy (PEG) tube during the period of
study. Once the risk of aspiration was recognized, all patients
were kept on enteral feeding only until safety of oral feeding
was ensured. Since then, no aspiration-related death was
recorded. This highlights the need for adopting safer strategy
for eating. Like Nguyen et al.,”! we too, with the help of this
study have begun to understand the mechanism of aspiration
and related deaths. With this increasing awareness and
understanding, we may be able to explain the high mortality
rate in our earlier report.l' In fact, one may conjecture that
significant proportion of the deaths that were not explainable
at that point of time could have been due to aspiration and
better nutrition by enteral route may have prevented them.
Extension of the same philosophy, along with an observation
by Agarwal et al.,l'” who state that advanced presentations in
the developing world may be responsible for higher aspiration
rate in reports from this part of the world, probably explains
the higher mortality rate as compared to that mentioned in
western literature.

Pretreatment aspirations occur based on the location and
the bulk of tumor. In the present study we observed that
epiglottic involvement (as primary location or extension from
oropharynx to lingual surface of epiglottis or larynx to the
laryngeal surface) was the main cause of aspiration in this
cohort. Unfortunately, it is difficult to glean this information
from literature as usually workers have raised concern regarding
aspiration following a therapeutic intervention, that is, ascribing
it to the intervention. There are only a few reports that
have looked into pretreatment aspirations.”) These studies
make it evident that aspiration starts early, that is, even
before treatment.

The next question is, do patients who start to aspirate early
during their course of illness, behave differently? In our
experience we observed that baseline A tend to fare worse than
NA. Since the number of patients who developed aspiration
following treatment (one additional case, i.e., 5% excess) was
less, a comparison between baseline and posttreatment aspirations
could not be made. This observation is unlike other series who
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report excess by 33% after RT.®! Dirix e @/.,['¥ in a multivariate
analysis showed that pretreatment swallowing dysfunction was
the only independent predictor for late dysphagia and aspiration.
This observation highlights the importance of serial VFG
assessment that includes baseline evaluation.

Dosimetric correlation between RT dose received by swallowing
structures and evidence of aspiration has been shown by some
workers.['*15] Mean dose to epiglottis was similar and high
in both the groups, in the current study, and therefore no
correlation was possible. Michigan and Rotterdam!® reported
their combined experience, and found significant correlation
between aspiration, and the dose-volume parameters for the
superior and middle pharyngeal constrictors (SC and MC). V60
correlation was not seen in previous study.'> As of present, no
clear dose or volume cutoff can yet be proposed, and currently
the best approach may be to try and keep mean dose and V50
of these structures as low as possible.”) Regarding the QOL,
unlike us Teguh et al.,'® observed a significant correlation
between dose to SC muscle and QOL. Regarding patient
perception of dysphagia and aspiration, it has been reported
that most patients showed deterioration of global and subdomain
PSSHN scores during follow-up.l'” In the present study,
although we did not find any correlation between dose to PM
and QOL, but we did encounter steady deterioration of QOL in
A, during follow-up.

This study has several limitations-it is a study of small
sample size with a short follow-up which may imply that
aspirations caused or aggravated by radiation may not have
fully manifested at the time of reporting and similarly for the
pulmonary compromise. Similarly dose correlation could not be
found in this study due to small numbers.

On the other hand, the positive highlights of this study are
that it is a prospective study where a pretreatment VFG was
done, which provided baseline reference data for comparison
with postoperative VFG findings and for ascertaining the
prognostic implications of aspirations, especially at the
time of presentation. Increase in aspiration rate during
follow-up could directly be attributed to radiation, since no
chemotherapy was administered in these patients. Unlike
others, both subjective and objective assessment of aspiration
was done in this study.

Conclusions

Aspiration is a consequence of disease-related distortion of
anatomy or incoordination between different swallowing related
structures. A proportion of HNC patients aspirate even before
RT. Epiglottis involvement contributes significantly towards
aspiration rate. Patients, who are aspirating at the time of
diagnosis fare worse than their counterparts. This study therefore
highlights the importance of baseline VFG assessment of HNC
patients since that would in identifying high risk patients and
monitor them closely, to avoid potentially fatal sequelae.
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