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Abstract.
BACKGROUND: Dysphagia is a common consequence of tongue cancer and its treatment, with the possibility of long-term
diet modification and feeding tube dependence. This is likely to have an impact on the activity, participation and psychological
wellbeing of the individual.
OBJECTIVE: This case report presents the use of fiberoptic endoscopic evaluation of swallow (FEES) as a tool to support
dysphagia rehabilitation through providing visual feedback following a salvage hemi-glossectomy for management of a
recurrent squamous cell carcinoma (SCC) in the right anterolateral tongue.
METHODS: Clinician-rated and patient-reported outcome measures were used to assess the effectiveness of FEES as a tool
to facilitate dysphagia rehabilitation. These measures include the: Performance Status Scale for Head and Neck (PSS-HN)
cancer patients, 100 mL water swallow test (WST), Penetration-Aspiration Scale (PAS), the Yale Pharyngeal Residue Severity
Rating Scale, and the Functional Intraoral Glasgow Scale (FIGS).
RESULTS: No Statistical tests were performed on this single case, however the results demonstrate a notable clinical
improvement in all postoperative outcome measures at 12-months when compared with those taken two-months postopera-
tively.
CONCLUSIONS: Use of sequential FEES could enhance patient engagement and inform dysphagia rehabilitation following
hemi-glossectomy.
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1. Introduction

The development of increasingly aggressive treat-
ments for oral cancer has resulted in reduced
mortality in this population (Breen et al., 2017;
Perry et al., 2016). However, treatment morbidity has
increased with years lost to rising disability (Breen
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et al., 2017; Perry et al., 2016). Dysphagia remains
the most common side effect of head and neck cancer
treatment with those treated for oral and oropharyn-
geal cancers at most risk of swallowing difficulties
with 50% of individuals less likely to achieve oral
intake when compared with malignancies in other
sites of the head and neck (Kalavrezos et al., 2013).

The primary treatment for tongue cancer is surgery
with the need for adjuvant radiotherapy or chemora-
diotherapy in larger tumours (Bhattacharya et al.,
2021). Due to the critical function of the tongue
in swallowing, surgical resection and reconstruc-
tion is likely to result in oral stage dysphagia with
consequences for the pharyngeal stage of swallow-
ing (Kalavrezos et al., 2013). The use of adjuvant
radiotherapy is likely to further exacerbate oral and
pharyngeal stage dysphagia (Kalavrezos et al., 2013).
Speech and language therapy plays a critical role in
swallow rehabilitation following treatment for tongue
cancer (Ihara et al., 2021; Manikantan et al., 2009;
Pyne at al., 2020). Videofluoroscopy (VFS) is the gold
standard for the assessment of dysphagia following
treatment for tongue cancer as it allows for visuali-
sation of the oral stage of swallowing (Bhattacharya
et al., 2021). Further, compensatory and rehabilita-
tion exercises can be implemented to assess their
effectiveness during the VFS procedure (Clark et al.,
2016). In contrast, fiberoptic endoscopic evaluation
of swallow (FEES) is limited in its assessment of the
oral phase with only the base of tongue visible (Nacci
et al., 2008). However, the literature suggests that in
cases of advanced tongue malignancies, pharyngeal
dysphagia may also occur due to the presence of oral
stage dysphagia and other oncological interventions
including neck dissection and chemo/radiotherapy
(Bhattacharya et al., 2021; Ihara et al., 2021; Kalavre-
zos et al., 2013). In these instances, FEES can be used
as an adjunct to VFS for diagnostic assessment of dys-
phagia. We were interested to explore whether the use
of FEES had potential to be extended to support dys-
phagia rehabilitation following treatment for tongue
cancer particularly due to the high prevalence of
reduced sensation (Bhattacharya et al., 2021). FEES
can be adjusted to provide live biofeedback, facil-
itating accurate execution of swallow exercises. It
allows for ongoing assessment of dysphagia with-
out the risks of increased radiation exposure. To our
knowledge, the use of FEES as a tool to facilitate
the management of dysphagia following major abla-
tive surgery and reconstruction of the tongue has not
been previously reported. This case report introduces
the concept of using sequential FEES to support dys-

phagia rehabilitation following salvage surgery for
a recurrent squamous cell carcinoma (SCC) in the
anterolateral tongue.

2. Methods

2.1. Consent

At the time that this article was submitted the
patient had passed away and consent for publica-
tion and the images presented in Fig. 2 was therefore
provided by the patient’s family. Figure 2 has been
copyrighted.

2.2. Patient information

This article presents a case study of a 57-year-old
male patient who was seen for swallow rehabilitation
at his local Head and Neck Cancer Service following
salvage surgery for recurrent SCC in the right floor of
mouth and anterolateral tongue. Two years prior he
had been treated with chemoradiotherapy for a right
tonsil SCC. The recurrent disease was treated with
a right hemiglossectomy, right neck dissection and
left anterolateral (ALT) free flap reconstruction and
tonsillectomy. Postoperative complications required
a salvage flap, due to accumulation of pus on the right
internal jugular vein, with debridement and washout.

The classification system proposed by Bhat-
tacharya and colleagues (Bhattacharaya et al, 2021) is
used here. It considers the volume of the tumour and
its location when assessing the extent of the glossec-
tomy. The tumour volume was classified as grade III
and the location as a lateral defect. The classification
system is presented in appendix 1.

2.3. Outcome measures

The outcome measures used to assess progress
through rehabilitation were the Penetration Aspira-
tion Scale (PAS) (Rosenbek et al., 1996), the Yale
Pharyngeal Residue Severity Rating Scale (Neubaher
et al., 2015), Performance Status Scale for Head and
Neck (PSS-HN) cancer patients (List et al., 1990), the
100 mL Water Swallow Test (WST) (Wu et al., 2004),
and the Functional Intraoral Glasgow Scale (FIGS)
(Nicoletti et al., 2004). Diet and fluids were classified
using the international dysphagia diet standardisation
initiative (International dysphagia diet standardisa-
tion initiative, 2021).
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The PAS denotes penetration and aspiration dur-
ing VFS and FEES (Rosenbek et al., 1996) and the
Yale Pharyngeal Residue Severity Rating Scale pro-
vides ratings of the presence and severity of post
swallow vallecular and pyriform sinus residue dur-
ing FEES (Neubaher et al., 2015). The 100 mL WST
is used as an adjunct to a clinical assessment, pro-
viding a measure of swallow performance over time
(Patterson et al., 2011; Wu et al., 2004). The PSS-HN
includes three sub scales, however, only the normalcy
of diet and public eating scales are presented (List
et al., 1990). Normalcy of diet describes the diet an
individual is managing (List et al., 1990). The pub-
lic eating scale explores the impact of dysphagia on
an individual’s ability to eat in public (List et al.,
1990). The FIGS is a patient reported outcome mea-
sure used to assess the patient’s perception of their
ability to speak, chew and swallow (Nicoletti et al.,
2004). The results of the chew and swallow sub scales
are presented.

The PSS-HN and the FIGS were completed dur-
ing clinic appointments preoperatively and at two
and twelve months postoperatively. The 100 mL WST
was assessed preoperatively and twelve-months post-
operatively. Due to the risk of aspiration the 100 mL
WST was not completed two-months postoperatively.
The PAS was implemented during all VFS and FEES
assessments. The Yale Pharyngeal Residue Severity
Rating Scale was assessed on all FEES.

2.4. Patient directed swallow rehabilitation
goals

Two months after surgery, the patient was trans-
ferred to his local hospital where he, his wife and
the speech and language therapist (SLT) agreed the
following long-term swallow rehabilitation goal: the
patient would manage a meal at his daughter’s wed-
ding in twelve months without the need for alternative
feeding. The consistency of the diet was not specified
at this stage.

2.5. Swallow rehabilitation

A VFS completed at the tertiary Head and Neck
Cancer Centre, two weeks postoperatively, demon-
strated significant oropharyngeal dysphagia with
impairment of safety and efficacy of the swallow.
Recommendations following the VFS included nil
by mouth with all nutrition to be provided via a naso-
gastric tube and intensive swallow rehabilitation to

be commenced following transfer to the local Head
and Neck Cancer Service.

Six weeks following the initial VFS the patient
commenced swallow rehabilitation. A repeat VFS
was completed to establish a baseline of swallow
function and to guide rehabilitation. Results of the
VFS demonstrated severe oropharyngeal dysphagia
with salient features including impaired bolus prepa-
ration, reduced glossopalatal seal, reduced base of
tongue retraction, reduced hyolaryngeal excursion,
absent epiglottic deflection, reduced pharyngeal con-
traction and pre and post swallow aspiration. The
patient was not sensate to aspiration. Compensatory
and rehabilitation exercises were implemented to
assess their effectiveness (Arrese & Lazarus, 2013;
Logemann, 1998). A head turn to the non-affected
side was implemented to reduce bolus pooling on the
affected side of the oral cavity (Arrese & Lazarus,
2013; Logemann, 1998). The supraglottic swallow
was implemented to manage pre-swallow spillover
and reduced airway protection (Arrese & Lazarus,
2013; Logemann, 1998). The VFS demonstrated that
the head turn was not effective however, the supra-
glottic swallow using a 2 mL bolus delivered by
syringe was effective and did not compromise airway
safety. The supraglottic swallow therefore formed the
basis of the subsequent swallow rehabilitation.

The VFS results suggested the possibility of the
patient needing long-term alternative feeding. Factors
including the site and size of the tumour, the extent of
the resection and preoperative radiotherapy increased
the likelihood of long-term feeding tube dependence
(Bhattacharya et al., 2021; Kalavrezos et al., 2013;
Perry et al., 2016). On this basis, a referral was made
to Gastroenterology for a percutaneous endoscopic
gastrostomy (PEG).

At the same time, we also planned to commence
an active swallow rehabilitation programme. We
elected to use FEES to support swallow rehabilita-
tion to determine whether it was helpful in providing
biofeedback and/or increased patient understanding
and engagement. FEES would also allow for ongo-
ing assessment of pharyngeal dysphagia. In total, five
FEES were completed within a four-month period.
The initial FEES was completed three weeks after
the second VFS with the remaining four procedures
completed at intervals ranging from two to five weeks
apart. Two FEES trained SLTs were present during
each procedure. One adopted the role of the endo-
scopist and the other provided instructions and guided
the patient during the session. The screen was posi-
tioned so that it was visible to the patient throughout
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the procedure. At the time of the initial FEES the
anatomy was explained to both the patient and his
wife. Milk was used on trials of level 0-normal flu-
ids to ensure visibility. Controlled fluid boluses were
delivered via syringe. The swallow exercises were
described and demonstrated to the patient at the start
of each FEES guided rehabilitation session to min-
imise the duration of each procedure.

Recommendations made following the VFS were
implemented during the initial FEES. The supraglot-
tic swallow was completed five times, facilitating
establishment of accurate execution of this manoeu-
vre. The assessment demonstrated that a 3 mL bolus
of level 0-normal fluids could be tolerated without
airway compromise when the supraglottic swallow
was implemented. A still image taken from the FEES
completed on the 18th of January demonstrates level
0- normal fluids on the anterior commissure prior to
implementation of the cough as part of the supra-
glottic swallow (Fig. 2, Image 1). On this basis,
restricted 3 mL boluses delivered by syringe of level
0-normal fluids with the supraglottic swallow was
recommended. The suggested frequency of these tri-
als was five boluses, five times daily.

The aim of the second and third FEES was to
introduce a level 4-pureed diet and to trial increas-
ing the quantity of level 0- normal fluids using cup
sips. FEES demonstrated that post swallow vallec-
ular residue noted on the level 4-pureed diet was
eliminated with a combination of a head turn to the
right side and multiple effortful clearing swallows
(Manikantan et al., 2009). FEES revealed extensive
pre-swallow spillover on cup sips of level-0 normal
fluids. This resulted in an increased volume of aspi-
ration, compromising airway safety. The volume of
pre-swallow spillover and passage of the bolus over
the lateral channels is highlighted in the image taken
on the 1st of February (Fig. 2, Image 2). Images
taken on the 15th of March demonstrate the effective-
ness of a post swallow cough in clearing aspiration
on a restricted 3 mL bolus of level 0-normal fluids
delivered via syringe (Fig. 2, Images 3a and 3b).
Recommendations for level 0-normal fluids, there-
fore, remained the same as the initial FEES. The
recommended frequency of the pureed diet was five
teaspoons, five times daily with a head turn to the
right and multiple effortful clearing swallows.

A significant improvement in pharyngeal contrac-
tion and airway protection was noted on the fourth and
fifth FEES. FEES demonstrated that the supraglottic
swallow on fluids was not required with an intermit-
tent cough and throat clear effective in reducing trace,

silent aspiration such that airway safety was not com-
promised. Following the fourth FEES two 125 g pots
of custard/yoghurt per day was recommended. It was
suggested that these pots could be eaten in part or
as a whole. In addition, water with no limitations on
volume was encouraged. One cup of tea per day was
permitted as this was important for the patient’s qual-
ity of life. Figure 2 demonstrates the absence of post
swallow pharyngeal residue and aspiration on cup
sips of level 0-normal fluids on the 5th of April (Fig 2,
Image 4). Following the final FEES, a level 4-pureed
diet and level 0-normal fluids with no restrictions on
quantity was recommended. An intermittent cough
and multiple effortful dry swallows were encouraged
on level 0-normal fluids and a level 4-pureed diet
respectively.

A summary of recommendations made following
each FEES is provided in Table 1.

Standard swallow rehabilitation appointments
were attended in between FEES appointments. These
appointments facilitated further practise of swallow
exercises recommended during FEES appointments.
Initially, these appointments were weekly, however,
the duration between appointments increased as the
patient progressed through rehabilitation. In addi-
tion to swallow exercises introduced during FEES
appointments, thermotactile stimulation was imple-
mented with the aim of improving sensory feedback
(Manikantan et al., 2009). Tongue exercises targeting
strength and range of movement were introduced to
the dysphagia rehabilitation program (Manikantan et
al., 2009).

3. Results/Findings

3.1. Outcome measures

The following preoperative outcomes measures
were recorded at the tertiary Head and Neck Cancer
Center. Results of the PSS-HN were as follows: nor-
malcy of diet- 50 indicating soft chewable foods and
public eating- 75 indicating no restriction of place,
but restricts diet when in public (List et al., 1990).
Results of the 100 mL WST were as follows: volume:
20 mL/swallow, capacity: 10 mL/second and speed: 2
second/swallow. The patient scored four on the chew
and swallow sub scales of the FIGS. This indicates
solid food with difficulty (Nicoletti et al., 2004). A
PAS rating was not completed preoperatively.

The following outcome measures were recorded
on discharge from the tertiary Head and Neck Can-
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Table 1
Rehabilitation programme

Date Fluid recommendations Diet recommendations

18th January Consistency: level 0-normal fluids
Quantity/frequency: 3 mL bolus via syringe; 5
boluses, 5 times daily
Rehabilitation exercises: supraglottic swallow

1st February Consistency: level 0-normal fluids
Quantity: 3 mL bolus via syringe; 5 boluses, 5 times
daily
Rehabilitation exercises: supraglottic swallow

Consistency: level 4-pureed diet
Quantity/frequency: 5 tsps, 5 times daily
Rehabilitation exercises: effortful swallow and right
head turn

15th March Consistency: level 0-normal fluids
Quantity/frequency: 3 mL bolus via syringe, 5
boluses, 5 times daily
Rehabilitation exercises: supraglottic swallow

Consistency: level 4-pureed diet
Quantity/frequency: 5 tsps, 5 times daily
Rehabilitation exercises: effortful swallow and right
head turn

5th April Consistency: Level 0-normal fluids
Quantity/frequency: unrestricted water and 1 cup of
tea per day
Rehabilitation exercises: intermittent post swallow
cough

Consistency: level 4-pureed diet
Quantity/frequency: 2,125 g pots of custard/yoghurt
Rehabilitation exercises: effortful swallow and right
head turn

10th May Consistency: Level 0-normal fluids
Quantity/frequency: unrestricted
Rehabilitation exercises: intermittent post swallow
cough and effortful dry swallows

Consistency: level 4-pureed diet
Quantity/frequency: Unrestricted
Rehabilitation exercises: effortful swallow and
intermittent post swallow cough

Table 2
Results-PSS-HN, WST, FIGS, PAS

PSS-HN PSS-HN WST FIGS PAS
Normalcy of diet Public eating V C S Ch S L0 L4

Pre-operative 50 75 20 10 2 4 4 – –
Two-months postoperative 0 999 – – – 1 1 8 –
12-months postoperative 30 75 11.11 6.49 1.7 2 3 6 1

cer Center. Results of the PSS-HN were as follows:
normalcy of diet -0, indicating non-oral feeding (tube
feeding) and public eating-999 indicating inpatient
(List et al., 1990). As discussed above, due to the
high risk of aspiration, the 100 mL WST was not
completed. The patient scored one on the chew and
swallow subscales of the FIGS. This indicates cannot
chew/swallow at all (Nicoletti et al., 2004). Follow-
ing the initial postoperative VFS a PAS score of eight
was recorded on level 0-normal fluids. This indicates
aspiration with no effort to clear aspirated material
(Rosenbek et al., 1996). Diet was not assessed on the
initial VFS due to the risk of aspiration.

The following outcome measures were recorded
at the point of discharge from swallow rehabil-
itation. Results of the PSS-HN were as follows:
normalcy of diet-30, indicating pureed food and
public eating-75, indicating no restrictions of place
but restricts diet when in public (List et al., 1990).
Results of the 100 mL WST were as follows: volume:
11.11 ml/swallow, capacity: 6.49 ml/sec and speed:
1.7 sec/swallow. The patient scored two and three on
the chew and swallow sub scales of the FIGS respec-

tively. This indicates semi-sold food with difficulty
(Nicoletti et al., 2004). On the final FEES, a PAS
score of eight was recorded on level-0 normal fluids
when an intermittent cough was not implemented.
On implementation of an intermittent cough a PAS
score of six was recorded, indicating material enters
the trachea and is spontaneously cleared into the lar-
ynx or pharynx (Rosenbek et., 1996). A PAS score
of one was recorded on the level 4-pureed diet, indi-
cating the absence of aspiration (Rosenbek et., 1996).
Results of the PSS-HN, 100 mL WST, FIGS and PAS
are summarised in Table 2.

Post swallow vallecular residue increased between
the third and fourth FEES on level 0-normal fluids
and was eliminated at the time of the final FEES. Post
swallow vallecular residue on the level 4-pureed diet
increased between the second and third FEES and
then remained stable until discharge from swallow
rehabilitation. Overall post swallow pyriform sinus
residue remained stable over time. Results of the Yale
Pharyngeal Residue Severity Rating Scale assessed
on level 0-normal fluids and a level 4 pureed diet are
summarised in Tables 3 and 4 respectively.
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Table 3
Vallecular and pyriform sinus residue on level 0-normal fluids

Vallecular Pyriform sinuses

18th January mild mild
1st February mild mild
15th March moderate mild
5th April moderate mild
10th May none mild

Table 4
Vallecular and pyriform sinus on a level 4-pureed diet

Vallecular Pyriform sinuses

18th January – –
1st February mild mild
15th March moderate mild
5th April moderate mild
10th May moderate trace

• PSS-HN:30-pureed diet, 50-soft chewable
foods, 999-inpatient, 75-restrictions of place
but restricts diet when in public

• WST: V: volume, C: chew, S: swallow, Ch: chew
• PAS: L0: Level 0 – normal fluids, L4: Level 4-

pureed diet

3.2. Patient directed swallow rehabilitation goal

The patient reported managing a level 4-pureed
diet and level 0-normal fluids at his daughter
wedding. The PEG was removed twelve-months
postoperatively.

4. Discussion

Results of this case study demonstrate an initial
postoperative deterioration in all patient and clin-
ician reported outcomes measures when compared
with those taken preoperatively. Several predictive
factors are likely to have impacted on the immediate
postoperative deterioration in swallow function. The
patient discussed in this case study received preoper-
ative radiotherapy leading to severe fibrosis and poor
vascularity (Weert & Leemans, 2021). This increased
the likelihood of postoperative complications and
poor postoperative functional outcomes (Dzioba et
al., 2017; Weert & Leemans, 2021). In addition, the
patient had presented with a class III tumour vol-
ume, affecting the lateral tongue. Prior to surgery
there were reports of swallowing difficulties and con-
sequent diet modification. This was likely to be due

to both radiotherapy dysphagia morbidity and large
recurrent disease (Bhattacharya et al., 2021; Kalavre-
zos et al., 2013).

Findings of the VFSs completed at the tertiary and
local Head and Neck Cancer Services were consis-
tent with research that has demonstrated that class
III defects and radiotherapy were significantly asso-
ciated with pharyngeal dysphagia (Bhattacharya et
al., 2021). It is likely that the neck dissection fur-
ther exacerbated the pharyngeal dysphagia observed
(Ihara et al., 2021). VFS was used to establish a base-
line of swallow function as it allows for visualisation
of the oral phase. This is critical in the assessment of
dysphagia following treatment for tongue cancer. In
addition, VFS enabled the assessment of the effec-
tiveness of compensatory and rehabilitation swallow
exercises (Clark et al., 2016; Logemann, 1998).
While the rationale for implementing a head turn
was reasonable, VFS demonstrated it was not func-
tionally effective. VFS established the effectiveness
of the supraglottic swallow and provided informa-
tion about the bolus size that was therapeutic without
compromising airway safety.

The extent of the dysphagia and the risk of aspira-
tion evident on VFS indicated the need for frequent
instrumental assessments. In addition, it was antic-
ipated that biofeedback would be beneficial due to
reduced sensation resulting in delayed swallow initia-
tion, post-swallow pharyngeal residue and aspiration.
Frequent VFS assessments were not a viable option
due to the use of radiation and the requirement for pre-
booking in radiology with limited availability of slots
allocated to speech and language therapy services.
Additionally, VFS does not allow for live biofeedback
with the images reviewed with the patient follow-
ing the assessment. Assessment of the oral phase is
limited on FEES with only base of tongue retraction
visible (Nacci et al., 2008). However, FEES allows
for assessment of pharyngeal parameters likely to
be affected by oral stage dysphagia, neck dissection
and radiotherapy. FEES is cost-effective and pro-
vides increased accessibility as it can be completed
in the clinic room (Nacci et al., 2008). Further, FEES
does not use radiation and can therefore be used
with increased frequency when compared with VFS
(Nacci et al., 2008) and potentially to observe a whole
meal. It was anticipated that the nasendoscope would
be well tolerated due to reduced sensation.

This case report demonstrates the use of FEES
as a tool to facilitate dysphagia rehabilitation. FEES
allowed for live biofeedback, which is likely to have
facilitated swallow rehabilitation particularly in the
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context of reduced sensation. Additionally, FEES
was used to increase the patient’s understanding of
pharyngeal and laryngeal anatomy, the presence and
impact of the dysphagia and the rationale behind
the swallow exercises selected. For example, FEES
demonstrated the effectiveness of the cough as part
of the supraglottic swallow in reducing and clear-
ing aspiration on fluids. It also enabled the patient to
ensure that his post swallow cough was timely. FEES
demonstrated the extent of post swallow pharyngeal
residue on the level-4 pureed diet. It re-enforced
the potential for aspiration of post swallow residue
and the need for multiple effortful clearing swal-
lows. FEES enabled the patient to calibrate his effort
when implementing the effortful swallow. Biofeed-
back allowed for self-monitoring on the number of
effortful dry swallows required to clear pharyngeal
residue.

Findings of this case report demonstrate an
improvement in twelve-month postoperative out-
come measures when compared with those taken
two-months postoperatively. Preoperative swallow
function was not attained, however, the patient
was not expected to achieve this outcome due to
factors including preoperative radiotherapy, preop-
erative diet modification, the location of the tumour
and the extent of the resection (Bhattacharya et al.,
2021; Kalavrezos et al., 2013). In addition, PEG
removal was not an anticipated outcome given pre-
vious research which demonstrated increased risk of
feeding tube dependence in this population (Kalavre-
zos et al., 2013). A fascio-cutaneous ALT free flap
was used in the reconstruction. This type of free flap is
thin and pliable and has therefore been demonstrated
to result in improved swallow function (Kalavrezos et
al., 2013). However, these benefits may not have been
realised due to prior radiotherapy and postoperative
complications (Weert & Leemans, 2021).

Twelve months postoperatively the only outcome
measure to improve to that recorded preoperatively
was the public eating rating. This finding may be
due to patient acceptance of dysphagia morbidity as
time post-treatment lapsed. Increased acceptance of
postoperative functional outcomes may have enabled
the patient to engage in personally meaningful activ-
ities, such as participating in his daughter’s wedding,
within the limitations of his swallow impairment. The
minimally clinically important difference (MCID)
between scores on the PSS-HN is 10 points (Hutch-
eson et al., 2016). Therefore, the improvement in
scores on the normalcy of diet and public eating
scales achieved twelve months postoperatively when

compared with two-month postoperative scores is
clinically significant. It is not possible to determine
whether changes in FIGS scores were significant as
the MCID for this scale has not been established.

The increase in vallecular residue between the
third and fourth FEES on level 0-normal fluids is
consistent with the increase in bolus volume. The
elimination of post-swallow vallecular residue on
level 0-normal fluids at the time of the final FEES
may be due to reduced oedema, increased sensation
and improved pharyngeal contraction. The increase in
post-swallow vallecular residue on the level 4-pureed
diet between the second and the third FEES is con-
sistent with the increase in bolus volume. Ratings of
post swallow vallecular residue on a level 4-pureed
diet remained stable over time. It is hypothesised
that this is due to the viscosity of the consistency
and ongoing impaired pharyngeal contraction. It is
likely that pyriform sinus residue remained stable
over time as this region was not affected by the
surgical resection and reconstruction. PAS scores
indicated persistent aspiration on level 0-normal flu-
ids when swallow rehabilitation and compensatory
strategies were not implemented. While results of the
final FEES indicated that aspiration on level 0-normal
fluids was eliminated with an intermittent cough, it
was anticipated that this strategy was unlikely to be
implemented with the frequency required to elimi-
nate the risk of aspiration. Following discussions with
the patient and the multidisciplinary team, level 0-
normal fluids were recommended due to findings of
the FEES, the absence of chest infections, good per-
formance status and the patient’s wishes. The patient
did not progress beyond a level 4-pureed diet due to
the severity of the ongoing oral stage dysphagia.

It is likely that use of FEES as a tool to support
dysphagia rehabilitation facilitated swallow recovery
such that feeding tube independence was achieved. It
is hypothesised that this was due to live biofeedback
which facilitated self-monitoring of performance dur-
ing swallow exercises. In addition, the frequency
at which FEES could be performed contributed to
timely diet and fluid upgrades. Reliance on VFS to
assess the safety of diet and fluid upgrades would have
delayed progress and increased the duration of feed-
ing tube dependance. Increased patient understanding
of swallow function and swallow exercises enabled
by live visual feedback may have enhanced patient
engagement in swallow rehabilitation, however, this
hypothesis requires further testing. It should be noted
that FEES is not recommended as a replacement of
VFS in the diagnostic assessment of dysphagia fol-
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lowing treatment for tongue cancer as visualisation
of the oral phase is essential.

4.1. Future research

This single case study describes the application of
FEES as a tool to support dysphagia rehabilitation.
However, further research is required to establish the
efficacy and/or any additional benefit of FEES when
used to support dysphagia rehabilitation. Sequential
FEES was employed in this case example, however
the optimal frequency of FEES use as a tool to facili-
tate dysphagia rehabilitation needs to be established.
The development of a FEES intervention protocol
would be of clinical benefit. A better understanding
of the potential benefits of live biofeedback on patient
engagement could also be explored through qual-
itative methods. In addition, the cost effectiveness
of the sequential use of FEES to support dyspha-
gia rehabilitation needs to be established. This could
be explored through comparing patients who have
undergone sequential FEES and those who receive
standard swallow rehabilitation to establish whether
the use of FEES has an impact on outcome measures
such as the number of swallow rehabilitation sessions
required to achieve feeding tube independence and
feeding tube removal.

It would be useful for future research to con-
sider the inclusion of alternative clinician and patient
reported outcome measures. The MD Anderson Dys-
phagia Inventory (MDADI) could be used to assess
swallowing related quality of life (Hutcheson et al.,
2016). The MCID in MDADI scores is known and this
could be used to assess whether swallow rehabilita-
tion is having a clinically significant impact on quality
of life (Hutcheson et al., 2016). In this case study,
the normalcy of diet scale was used as a measure
of swallow function as it was designed specifically
for the head and neck cancer population and is an
agreed outcome measure in our geographic region.
For future large-scale research, we acknowledge that
other scales such as the Functional Oral Intake Scale
(FOIS) may also be useful. Similar to the PSS nor-
malcy of diet, the FOIS, is time efficient, consistently
reproducible and provides an accurate measure of
swallow function in daily life (Crary et al., 2005).
Use of the Dysphagia Outcomes and Severity Scale
Score would be beneficial as a means of assessing
dysphagia severity based on VFS results (O’Neil et
al., 1999).

Thermotacile stimulation was implemented in the
absence of an evidence base. As this is a single

case study where multiple therapeutic approaches
were implemented it is not possible to determine
whether this contributed to an improvement in swal-
low function. Future research is required to establish
its efficacy in this population. It would be beneficial
to explore tongue pressure measurements and their
impact on tongue function in addition to the role of
surgical recovery at the oral preparatory phase.

5. Conclusion

This case report presents the potential benefits of
FEES as tool to facilitate the optimisation of swallow
function following major ablative surgery and recon-
struction of the tongue. The use of live biofeedback
and the increased frequency at which FEES can be
performed are potential factors that may contribute
to enhanced swallow rehabilitation following multi-
modality treatment for tongue cancer.
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Appendix 1

Fig. 1.

Note. This image was used to explain the defect
assessment. From “Volume and location of the defect
as predictors of swallowing outcome after glos-
sectomy: Correlation with a classification”, by S.
Bhattacharya, K. Thankappan, S. T. Joseph, S. V.

Tumour volume Description

Class I Resection involving one third of the tongue
Class II Resection involving one third to half of the tongue
Class III Resection involving two thirds of the tongue
Class IV Resection involving two thirds of the total tongue

Tumour location Description

Lateral Lateral tongue which may include the base of tongue
Tip Tip defect anterior to the attachment of the frenulum linguae
Sulcus Floor of mouth defect

Sukumaran, S. Shetty, M. Mayadevi, D. Balasub-
ramanian and S. Iver, 2021, Dysphagia, 36(6), p.
976. Copyright 2021 by Springer Science+Business
Media.
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Fig. 2.

1) 18th of January: aspiration of level 0-normal
fluids with the bolus visible on the anterior com-
missure and in the trachea.

2) 1st of February: level 0-normal fluids pooling in
the vallecula and moving over the lateral chan-
nels into the supraglottis following cup sips.

3) 15th of March: aspiration of level 0-normal
fluids (a) and effective clearance of aspiration

following implementation of a cough as part of
the supraglottic swallow (b).

4) 5th of April no evidence of aspiration following
a cup sip of level 0-normal fluids when a throat
clear/cough was implemented.


