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Agenda

1. Systematic review on dysphagia rehabilitation 

following oesophageal cancer surgery

2. How does dysphagia present and what should 

we be targeting in rehabilitation?

1. Acute and chronic timepoints

2. Impact on QoL

3. Potential causes of dysphagia

3. Considerations for clinicians on the ground

4. Next steps for research
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To identify key elements of 
rehabilitation (delivery, dose, 

intensity, timing, adverse events and 
fidelity) which may inform future 

research of dysphagia rehabilitation in 
oesophageal cancer.

To determine the effectiveness of 
dysphagia rehabilitation in improving 

clinical outcomes (swallow, 
pneumonia and oral intake status) 

and health related QOL outcomes in 
adults with oesophageal cancer across 

time points.

  

Aim 1 
 

Aim 2 
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“…which aims to create lasting functional 

change to the efficiency, strength, 

coordination and safety of an individual’s 

swallow by improving underlying 

physiological function, rather than 

compensating for a deficit in the moment.”

9

9384 articles

3 
included

10 databases 
and clinical 

trial registries. 

Dysphagia, 
rehabilitation, 
oesophageal 

cancer.

Any study 
design, time 

point, 
language. 

“Exercise-
based 

dysphagia 
rehabilitation”
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Authors Study 
Design

Dysphagia Assessment for 
Outcomes

Exercises with 
Rehabilitative Purpose

Mode, Frequency, Intensity, 
Duration, Dosage of 

Intervention

Okumara et 
al 2016

Case Control 
Study
(n= 27)

Non-validated: 
1. Functional Outcomes 
Assessment Measure of 
Swallowing (FOAMS) Scale. 
2 Measured relevant 
biomechanical positions and 
volumes on x-axis and y-axis plots 
from VFSS images

Pursed lip breathing, Tongue 
exercises, Shaker “head lift” 
exercises

SLT & nurses in the surgical ward 
delivered initial verbal & written 
instruction. 
Exercises x5 a day at home and 
upon admission to the hospital, 
up until the day before surgery.
Unclear if patient-led thereafter.

Tsubosa et al 
2005

Case Series
(n = 9)

Non-validated:
VFSS rating tool suggested by 
Logemann, 1998 

Mendelsohn manoeuvre ‘Intensively’ however no further 
details provided. 

Takatsu et al 
2020

Retrospective 
case control 
study
(n=276)

1. Start of oral intake
2. Length of oral intake 

rehabilitation
3. Length of postoperative stay

Tongue exercises, Shaker 
exercise, Jaw opening, 
Thermal-tactile stimulation, 
Voice therapy

No details provided.

A significant increase in maximum superior excursion of 
the hyoid bone during swallowing (p=0.046)

Indirect and direct rehabilitation significantly shortened 
PLOHS from 22 (17-27) to 19 days (15-27.5) (p=0.001).

Significantly shorter return to oral intake in the 
treatment group compared to the control group (11 v 8 

days; p=0.009)

Perioperative swallow rehabilitation resulted in 
significantly higher FOAMS scores for the treatment 

group at discharge compared to the control group (p = 
0.049).
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Systematic Review
Quality of Evidence: GRADE Approach. 

Low to fair level of evidence due to:

• weak study designs 

• high risk of bias

• differences in interventions and intervention settings

• uncertainty around the results. 
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Systematic Review Conclusion

Very limited ‘low to fair’ quality evidence that dysphagia rehabilitation may result in 
functional swallowing improvements, faster return to oral intake, and reduced length of 
stay in hospital.

No evidence regarding reduction in aspiration rates or aspiration pneumonia and no 
patient reported outcomes were found.

High quality research investigating the clinical and quality of life outcomes of swallow 
rehabilitation in this population is needed.
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So what should we do to rehabilitate these patients? 

14

Does oropharyngeal 
dysphagia even exist in 

this population? 
If so, which survivors have 
oropharyngeal dysphagia 

and why? 

And what is the nature of 
this dysphagia?
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Oesophageal Cancer

Oesophageal cancer has one of the lowest 5 year survival rates 

(21.5%) (NCRI 2017).

Incidence rates are increasing but mortality rates are stable/ 

decreasing (Arnold et al 2019).
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Survival

Donlon et al 2020, Van Hagen et al 2012, Cunningham et al, 2006, Homann et al 2019

Approximately 50% 
of patients who 
receive curative 
treatment survive 
(Donlon et al 2020).

…so there is a 
growing population 
of survivors 
needing support.
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Oesophageal Cancer Treatment

https://www.sciencephoto.com/media
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Oesophagectomy Surgery

https://www.drashutoshsoni.com/index.php/transhiatal-esophagectomy/

Oesophageal resection is one of the most invasive cancer surgeries. (Low et al 2019, 

Konda et al 2017, Ahmadinehad et al 2015) 
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There are two main approaches for oesophageal resection:

Transthoracic Resection Transhiatal Resection

2 Stage Approach

Barreto and Posner, 2010, https://pubs.rsna.org/doi/full/10.1148/rg.2016150126

Thoracic  anastomosis Cervical anastomosis

3 Stage Approach

Oesophagectomy Surgery

Anna Gillman, Trinity College Dublin
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Presence of dysphagia has been shown to increase the risk of aspiration
 pneumonia and mortality following oesophagectomy (Biere et al 2012)

Pneumonia is a common cause of death after oesophagectomy (Atkins et al 2006)

Anna Gillman, Trinity College Dublin
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Pharyngeal Dysphagia pre- 
Oesophageal Cancer Treatment

Mildly reduced pharyngeal contraction (n=6), 
Mild delay in initiation (n = 8), Postswallow 

pharyngeal residue (N =10), Laryngeal 
penetration/ aspiration (n=2)

Martin et al, 2001
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Acute Pharyngeal Dysphagia post 
oesophageal resection

Delayed onset of swallowing, Reduced hyolaryngeal 
elevation, Reduced UES opening, vocal fold 

immobility, Overt aspiration, Silent aspiration, 
Pharyngeal residue

Kaneoka et al, 2018
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Chronic Pharyngeal Dysphagia 
post Oesophageal Resection

Pharyngeal swallow was relatively intact a 
median of 18 months post-surgery (n=9). Chronic 
mild to moderate pharyngeal dysphagia a mean 

of 4.3 years post-surgery (n=29) 

Koh et al, 2018, Yuen et al 2019
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Unclear 
methodology

Heterogeneous 
samples Conflicting 

results

Limited 
information on 

statistical 
analyses used

Small sample 
sizes
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Impact of dysphagia 
up to 10 years post 
surgery

• Eating problems, choking, and 
trouble swallowing saliva. (Kauppila et al, 
2019, Low et al 2019, Taioli et al 2017)

• Strong negative effect on HRQoL
measures for dysphagia and ‘eating 
difficulties’. (Lagergren et al, 2017)
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Further research is warranted

Limited 
evidence for 
dysphagia in 

OC

Increased 
survival 

ratesQoL is 
impacted 10 
years later
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1. Pre-op 2. 4-5 
days 

post-op

3. 1 
month 
post-op

Oesophageal 
Cancer Dx

4. 6 
months 
post-op

+/- 
Neoadjuvant 

treatment

Curative 
Oesophageal 

Cancer Surgery

Acute
Post Op

Discharge Survivorship

Min 12 
months 
post-op
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Patient and Public Involvement (PPI)

Our research team’s PPI Committee
assisted with the selection of Outcome
Measures for this study.
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Similar Methodology

Inclusion Criteria Exclusion Criteria

Transhiatal or transthoracic surgery

completed with curative intent

(at least 12 months prior for my study).

History of neurological impairment,

head and neck cancer, or

oral/pharyngeal dysphagia.

First time diagnosis of oesophageal

cancer.

Evidence of metastatic or recurrent

disease.

Adequate language comprehension /

cognition to participate.

Formal diagnosis of severe Chronic

Obstructive Pulmonary Disease.

Medical approval received to

participate in our study.

Receiving palliative treatment.

Medical and surgical notes: age, sex, type of cancer, location of cancer, stage of cancer, surgical 
approach, date of surgery, type of neoadjuvant treatment, post-surgical complications (RLNP), 
length of stay in ICU and hospital

Videofluoroscopy: MBSImP, DIGEST v2, PAS

Clinical Assessment: Tongue strength/endurance (IOPI), 3 oz water swallow test, CRT

Dysphagia Questionnaires: EAT-10, Mayo Dysphagia Questionnaire 2 week, Reflux Symptom 
Index

QoL Questionnaires: MDADI, EORTC-QLQ-OES-18
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Videofluoroscopy Protocol

▪ IDDSI Level 0: 2 x 5ml, 2 x10ml, sequential sips

▪ IDDSI Level 4: 2 x 5ml 

▪ IDDSI Level 7 : ½ cracker

Lateral view

▪ Level 0 – 2x20 ml

▪ Level 4 – 2x5ml

▪Other: 13mm tablet

Anteroposterior view

Frame Rate: 25 f/s

Videofluoroscopic swallow evaluation: 
Penetration Aspiration Scale, DIGESTv2 & MBS-Imp

AP View: Bolus followed from oral cavity to 
stomach for up to 15 secs. Recommenced every 
15 secs if residue remained up until 60 secs. 
(Miles et al 2016)

Anna Gillman, Trinity College Dublin



Trinity College Dublin, The University of Dublin

Main Results
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57%

86%

32%

Aspirated  PAS 6-8

Penetrated PAS 5+

Silent  PAS 8

N = 8/28: Silent 
aspiration (PAS 8)

N = 16/28: 
Aspirated (PAS 6-8) 

N = 24/28: Penetrated (PAS 
5+) 

RESULTS

Moderate positive correlations were found between Cough 
Reflex Test findings and
• RLN injury (r=0.467; p=0.007) 
• Silent aspiration (PAS 8) on VFS (r=0.356; p=0.034)
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RESULTS

40 
participants: 
10 female, 

30 male

Mean age: 
66.03 +/-
9.58 years

Mean 
months post 
surgery: 52 

+/- 30
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RESULTS

65%

35%

DIGEST v2 results

No pharyngeal dysphagia

Pharyngeal Dysphagia

2 stage 29%

3 stage  40%

THO 44%

PAS Score: n

1: No pen or 

aspiration

2-5: 

Penetration

6-8: 

Aspiration

Total (n=40) 32 6 2

2 stage (n = 

21)
17 4 0

3 stage (n = 

10)
8 2 0

Transhiatal 

(n= 9)
7 0 2

10% (n=4) 
aspiration/ 
uncleared 

penetration

Mean PAS score difference

Between groups χ2 (2)=7.07, p = .029
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Frequency of impaired pathophysiology

33% 33%

5%

18%

73%

100%

13%

70%
80%

33% 35%

55%

15%

58%
65%

90%
80%

0%

20%

40%

60%

80%

100%

Pathophysiology across MBSImP components
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Severity of impaired pathophysiology
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49

42.992

40.7621

36

38

40

42

44

46

Mean Max Ant
Tongue Strength

Mean Max Post
Tongue Strength

kP
a

57.5%

30.0%

13.3%

3.3%

7. Normal oral diet
(n=23)

6. Avoid consistencies
(n=12)

5. Modify consistencies
(n=4)

4. 1 consistency only
(n=1)

Anterior Tongue 

endurance (s): 

 25.458+/-33.212 

(Mean +/-Std Dev)

Tube Reliance (FOIS) Tongue Strength & Endurance (IOPI)

Created with BioRender.com

(Jeong et al 2017, Kays et al 2010, Vitorino et al 2010) 
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Predictors of pharyngeal dysphagia

Predictor of Pharyngeal Dysphagia p-value Odds Ratio 95% CI

Age >65 .666 - -

Type of cancer .966 - -

Stage of cancer .880 - -

Months since surgery .336 - -

Radiotherapy .446 - -

Surgical approach .659 - -

Site of anastomosis .372 - -

Days in ICU .738 - -

EAT-10 .064 - -

Abnormal FOIS (<7) .046 4.05 1.025-16.007

Anna Gillman, Trinity College Dublin



Impact of chronic dysphagia on QoL

Mean MDADI 
Composite score 

was 76.302 +/-
18.9564 (Range 

67.4: 32.6-100)    n 
=39, 

Mean EORTC 
score was 35.89 
+/- 17.21 (Range 
38: 20-58) n =39.  

n = 40
Mean MDADI Composite

(20 - 100. 100 = high functioning) 

Mean EORTC-QLQ-OES-18

(0 – 100. 100  = many problems) 

2 stage (n = 21) 71.7 22.83

3 stage (n = 10) 78 19.27

THO (n= 9) 77.05 18.9

F & p Value
(2,36) .341

.713

(2,36) .127 

.881

Anna Gillman, Trinity College Dublin



DESIGN:

Long-term impact of aerodigestive symptoms on adults with oesophageal cancer: a qualitative study

‘I’m just very much alone with this.’ 

Conclusion: Survivors of oesophageal cancer often present with chronic aerodigestive symptoms which impact QoL for 
many years. The overarching theme identified through RTA was a sense of isolation across many levels. Greater 

community support is needed to assist with symptom management and reduce the burden on QoL.

Reflexive 
Thematic 
Analysis 

(RTA)

40 face-to-
face 

interviews

RESULTS:

Isolation

Managing 
symptoms

Worry

Socialising

Work

BACKGROUND:
 

 The quality of life (QoL) 
impact of chronic 

aerodigestive symptoms 
(min 12 months) 

following oesophageal 
cancer surgery is still not 

well understood. 
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BACKGROUND:
 

 The quality of life (QoL) 
impact of chronic 

aerodigestive symptoms 
(min 12 months) 

following oesophageal 
cancer surgery is still not 

well understood. 

“There’s nothing 
really in terms of 

support” (P39)

“It’s hard… there’s two guys…used to 
have conversations with them and eh 

two of them went belly up...didn’t 
make it.” (P1)

“You have to 
kinda, learn to 

kinda deal with it 
yourself” (P12)

“haven’t a clue” (P1) or 
“don’t really 

understand” (P16), 
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“..sneaking and throwing food into the 
fire (because I) thought it was the 

cancer back y’see…but I didn’t want to 
tell me family “(P7),

“I choke a few times a 
week. Every time I eat, 
I’m terrified that I’ll 

choke again.”

“Eating is not 
enjoyable, it’s 
stressful and 

causes me worry.”
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“wouldn’t sit at the 
table with everybody 

else” (P21) 

“I hate going out for a 
meal…I just stopped 

going out” (P15)

“tend to prefer to eat 
alone” (P3)

Anna Gillman, Trinity College Dublin
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“It’d be a significant 
problem going back to 

work” (P3)

“I think you’re 
heading towards 
more... solitary 

work” [P3]

“I had to resign from my job 
because it’s all open-plan. After 
eating a snack or lunch, I just 
need to be somewhere private 

‘cos of the pain afterwards… the 
belching… the embarrassment,  

you know?!”

Anna Gillman, Trinity College Dublin
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RECAP

• Dysphagia exists day 4-5 post-op, with 57% 
aspirating and almost all penetrating.

• 35% community-based survivors of esophageal 
cancer surgery present with dysphagia and 10% 
with aspiration/uncleared penetration.

• The most common physiological impairments are: 
Oral residue, Swallow initiation, Anterior hyoid 
excursion, Pharyngeal residue, Esophageal
clearance.

Why?
Anna Gillman, Trinity College Dublin



Causes of 
Acute 
Oropharyngeal 
Dysphagia

Anna Gillman, Trinity College Dublin



Causes of Oropharyngeal Dysphagia Pre-surgery

Martin et al 2001

“…normal oesophagogastric 
reflexive mechanisms 

responding to cancer related 
oesophageal alterations, which 

in turn modulate the 
oropharynx.”

Anna Gillman, Trinity College Dublin



Potential Causes of Chronic Oropharyngeal Dysphagia
Residual 

Endo-
tracheal 

Tube 
Trauma

Surgical 
Approach

Surgical
complications

(e.g. RLNP)

Time 
in hospital/ 

ICU

Cervical
anastomotic

leak 
induced
strictures

Radiation 
induced     

esophagitis,     
fibrosis, 

strictures

Surgical 
Causes

Incidence rate of RLNP after 
esophagectomy varies from 

1% to 80%.
(Mafune et al 2019, Pert et al 2011, 

Johnson et al 1994, Wright et al 2006, 
Hulscher et al 2001, Scholtemeijer et al 

2017, Gockel et al 2015)

Intricate inter- 
relationship between      

esophagus 
and pharynx. 

Extent of lymphadenectomy ->  
higher incidence of aspiration 

and reduced laryngeal 
movement acutely post-op. 

(Kumai et al 2017, Yasuda et al 
2013)

Statistically significant difference 
in aspiration rates p = .029 for 

THO group.

Anna Gillman, Trinity College Dublin



Inter-Relationship between the pharynx and oesophagus

Oro-pharyngeal function can be
significantly altered in patients with
oesophageal motility disorders
Baha et al, 2020, Triadafilopoulos et al 1992, Jones t al 1987
Mendell & Logemann 2002, Miles et al 2015

Anna Gillman, Trinity College Dublin



Potential Causes of Chronic Oropharyngeal dysphagia

Sarcopenia

Age

Premorbid 
dysphagiaGERD

Time since 
Surgery

Clinical 
Causes

Sarcopenia may 
increase the odds of 
aspiration pneumonia 
by 4.06. (Zhao et al 2018)

Reduced tongue pressure 

acutely post esophagectomy 

was associated with 

dysphagia (Yokoi et al in 2018 

Kojima et al 2022)

Anna Gillman, Trinity College Dublin
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What evidence is there to guide our clinical 
practice?

Anna Gillman, Trinity College Dublin
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Current international clinical practice guidelines do not 

typically recommend referrals to swallow specialists for 

assessment so we need to advocate for our patients.

(Obermannova et al 2022, Kitagawa et al 2019) 

Dysphagia Management in Oesophageal Cancer

Anna Gillman, Trinity College Dublin
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Systematic review (Kaneoka et al, 2018):

• 3 case series: chin tuck and/or supraglottic swallow (Kumai et al 2016, Kumai et al 2017, Lewin et al 
2001)

• Immediate improvement to airway protection 

• Pyriform sinus residue was significantly reduced

• Increased UES opening and duration of laryngeal vestibule closure

Compensatory strategies:

Dysphagia Management in Oesophageal Cancer

Anna Gillman, Trinity College Dublin



A comprehensive swallowing evaluation is needed to manage dysphagia 
appropriately. Note: Combined Contrast & VFS Swallow Assessment may be 
beneficial post-op to assess for anastomotic leak and aspiration (Berry et al, 
2010).

No validated VFS protocol yet. 

Oesophageal screen is an important component of VFS swallow evaluations. 
(Gaziano & Watts, 2018, Miles et al 2015) 

Further Consideration

Anna Gillman, Trinity College Dublin



Improving swallowing may
prevent further deterioration 
of sarcopenia and 
malnutrition, and reduce 
surgical complications, 
aspiration pneumonia rates, 
treatment-related morbidity, 
and hospital length of stay and 
readmissions.

(Kaneoka et al 2018, Silver et al 2013, 
Tsimopolou et al 2015)

Swallow Rehabilitation Rationale

Anna Gillman, Trinity College Dublin
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FurtherConsideration

• 29-39% of patients present with poor oral hygiene prior to oesophagectomy. 
(Sato et al, 2016)

• Oral bacteria considered one of the major causes of postoperative 
pneumonia following oesophageal surgeries. (Asaka et al, 2019)

• Maintenance of oral hygiene before and after surgery reduced incidence of 

pneumonia post oesophagectomy. (Soutome et al, 2017)

Oral Hygiene

Anna Gillman, Trinity College Dublin



Future Research

• Peri-rehabilitation interventions specifically 
targeting the most severely impaired 
pathophysiological components detected 
in this study.

• A comprehensive evaluation of sarcopenia 
would be beneficial to evaluate its 
association with dysphagia.

• Use HRM to assess for hypertension in the 
upper oesophageal sphincter.

• …A lot more!

Anna Gillman, Trinity College Dublin
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To Summarise:

• Oropharyngeal dysphagia exists in this population in the acute and chronic stages.

• Quality of life can be significantly impacted.

• More research is needed on the cause of this dysphagia.

• Very limited ‘low to fair’ quality evidence that exercise-based dysphagia rehabilitation may 
result in functional swallowing improvements, faster return to oral intake and reduced 
postoperative length of stay in hospital (PLOHS).

• Compensatory strategies ‘chin tuck’ & ‘supraglottic swallow’ can improve airway protection.

• SLTs are valuable members of the oesophageal cancer MDT team yet current international 
clinical practice guidelines do not recommend referrals to swallow specialists.

Anna Gillman, Trinity College Dublin
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➢ Day 4POD post 3 stage or transhiatal oesophagectomy: Routine dysphagia 

assessment - only trial regular fluids and yoghurt

➢ Fluid/Diet Modification

➢ Postural/compensatory Strategies

➢ Swallow Rehabilitation

Fluids/Diet Modification

Day 1 – 60mls/hr/water only

Day 2 – 1L water only

Day 3 – soup/jelly/ice-cream

Day 4 – half portions of soft diet

Of note:

Team will progress patient onto soup, jelly and ice-cream and then ½ portions 

of soft diet as they improve. 

Acute SLT Management Information



Day -1

• Bedside swallow evaluation and OPE

• Education and counselling

Day 0
• Surgery

Day 2

• Assess vocal cord function. ENT review if vocal fold palsy suspected

• Bedside swallow assessment if appropriate (sips water + strategies). If no overt signs of aspiration (with/without 
compensatory strategy) -> referral for VFS 

Day 3

• SLT Attendance for combined contrast swallow (to evaluate anastomotic integrity) & VFS

• If aspiration-> patients kept NPO. Education provided on oral care

Days 4-7
• Gradual increase in volume of water -> other fluids e.g. soup -> soft food 
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