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INTRODUCTION

The incidence of human papilloma virus (HPV) induced oropharyngeal
cancer (OPC) is rising, resulting in a shift in demographics towards a
younger cohort without the traditional risk factors of tobacco and alcohol
exposure (Buckley et al 2016). TORS is a minimally invasive surgical
alternative for the treatment of OPC, it has been approved and regulated
by the US Food and Drug Administration (FDA) for ten years (Holsinger et
al 2010). While survival outcomes appear positive (Weinstein et al 2012)
and preliminary literature suggest a potential benefit to reduce or eliminate
radiation, the effect on swallowing and speech recovery requires further
analysis (Hardman et al 2020).

Only four studies have examined swallowing following TORS using
instrumental swallowing assessments (Mercante 2015, Genden 2011,
Lazarus 2018 and Hutcheson 2019) and none examine the early stages of
swallowing recovery. Patient reported outcomes, while valuable, are
insufficient to describe physiological changes.

The aim of this study was to characterise the early features of swallowing
and communication impairment following TORS and then to describe the
functional recovery of swallowing and communication in order to evaluate
current clinical pathways and patient education. It was hypothesized that
those who had larger resections, particularly in the base of tongue region,
would experience more profound dysphagia.

METHOD

Participants were prospectively recruited consecutively from an Australian
quaternary oncology centre between 2017-2018.
Inclusion Criteria: a) >18 years, b) OPC diagnosis, c) Primary treatment
TORS (Figure 1)

TORS Procedure:
Neck dissection (Ib-IV) was carried out for those with clinical nodal
metastases. This was followed by TORS procedure using the Da Vinci Xi
system and Flex retractor.

Adjuvant radiation was recommended for those with multiple lymph node
metastases, extranodal extension or involved margins.

Swallowing and Speech Outcomes:
Instrumental: FEES when cleared for oral intake using the Langmore
(1998) protocol. Evaluated using the Penetration Aspiration Score, Boston
Residue and Clearance Score, Secretion Severity Scale and Airway
Protection Score.
.
Patient and Clinician rated measures: MD Anderson Dysphagia Inventory
(MDADI),Head and Neck Performance Status Scale (PSSHN) Normalcy of
diet, public eating and understandability of speech, and Functional Oral
Intake Scale (FOIS).

Patient and clinician measures were taken longitudinally at baseline, 1, 3,
6 and 12-months post-TORS.

Statistical Analysis: Generalised estimating equations (GEE) were used to
model changes in swallow deterioration and recovery. T-tests were used to
determine whether differences in PAS and BRACS scores were
significantly associated with differences in categorical baseline
demographics.

Reliability
FEES procedures were recorded and rated by two blinded Speech
Pathologists. The Cohen’s kappa coefficient and 95% confidence intervals
were calculated to examine inter-rater reliability.

Figure 1: TORS Procedure. Image: Rafe Britton

RESULTS

21 participants were consecutively recruited to participate in this
prospective study. 19:2 males:females, with a mean age of 59 years.
The majority of cases (90%) had pT1 and T2 category tumours, 86% of
which were p16 positive.

FEES: Carried out at a median of 4 days post-TORS. 
- Airway Protection: 17/21 achieved sustained vocal fold closure. 
- Secretion severity:  14/21 scored 2-3 (secretions around laryngeal 

vestibule) 
- Incidence of physiological dysphagia characteristics depicted in Fig. 2
- Penetration & Aspiration: 9/21 aspirated (see Figure 3)

4 reported premorbid dysphagia, none had a requirement of a feeding 
tube or history of aspiration prior to their surgery. Mean scores for 
normalcy of diet, public eating (PSSHN) and the MDADI didn’t return to 
baseline measures. Figures 4-7

Base of tongue cancers and each additional year of age were 
associated with a 14.6 (p = 0.007) and 0.7 (p = 0.031) point reduction 
in normalcy of diet score, respectively. 

Participants requiring free-flap reconstruction including 
tracheostomy took longer to reach readiness for hospital discharge 
(p = 0.03).

Figure 2: Frequency of dysphagic characteristics identified via FEES

Figure 3: incidence of penetration/aspiration

Feeding Tube: 18/21 (17:1 PEG:NGT). Median time to removal was 5
days (range 1-10).

Interrater reliability on measurements of PAS, BRACS, secretion severity,
and airway protection total scores were high for PAS (0.95 (95% CI: 0.88,
1.00), BRACS (0.93 (95% CI: 0.87, 1.00) secretion severity 0.89 (95% CI:
0.74, 1.00), and airway protection (1.00 (95% CI: 1.00, 1.00).29

Figures 4 & 5: Mean and confidence interval values for understandability
of speech and public eating from baseline to 12-months post-TORS

Figures 6 & 7: Mean and confidence interval values for MDADI and
normalcy of diet from baseline to 12-months post-TORS

DISCUSSION

This is the first study to utilise FEES for patients with OPC treated
with TORS in the acute setting to inform dysphagia management.
Pharyngeal dysphagia led to higher incidence of aspiration for fluids,
solids and secretions than previously reported. Swallowing recovery
was slow and reliant on rehabilitation. Despite this early decline,
most patients can expect a gradual return of function over 6 – 12
months.

Those with a base of tongue (BOT) primary and elderly participants
were statistically significantly more likely not to return to their pre-
surgical diet. This perhaps reflects the critical importance of the BOT
as a pressure generator for pharyngeal transport.

The high rate of silent aspiration (14%) and pharyngeal residue
demonstrates the necessity of instrumental assessment.

Limitations: lack of a control group and with small participant
numbers, in a single site study limits the applicability of these
findings to a larger population. Additionally this study neglected to
evaluate swallowing using FEES longitudinally,

CONCLUSION

Utilisation of FEES in the early post-operative period following
TORS demonstrates a significant decline in swallow function.
Patients can expect to experience a heavy secretion load,
pharyngeal residue, laryngeal penetration and aspiration. Silent
aspiration occurred in 14% of the cohort. A gradual return of function
can be expected to occur slowly over 6-12 months following TORS.
The swallowing prognosis for elderly patients, particularly those with
BOT cancers is less optimistic.
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