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1	 �Introduction

When selecting an instrumental procedure to 
assess oral and pharyngeal swallowing dysfunc-
tion videoradiography is the only technique 
where the entire swallowing sequence could be 
analyzed (Donner 1988; Jones and Donner 1989; 
Ekberg 1990, 1992; Dodds et al. 1990a, b; Bingjie 
et al. 2010; Pisegna and Langmore 2016; Nordin 
et al. 2017). Accordingly this is an excellent tool 
for the dysphagia therapist in the management of 
dysphagic patients.

The videofluoroscopic swallowing study 
(VFSS) is also referred to as the modified barium 
swallow study (MBSS) and has been shown to 
have high clinical yield (Martin-Harris et  al. 
2000; Gates et al. 2006; Martin-Harris and Jones 
2008). Because of the therapeutic implications of 
the swallowing study, as well as the therapeutic 
approaches that can be applied and tested during 
the examination, the study will be described as 
“the therapeutic swallowing study—TVSS” in 
this chapter. The therapeutic swallowing study 
permits observation of upper aerodigestive tract 
function as the patient swallows varied volumes 
and textures of different radiopaque materials 
(Logemann 1986). It has been showed that VFSS 
protocols using foods with different consisten-
cies would be valuable before recommending 
normal diet for patients suffering from stroke 
or  other brain injuries (Kang et  al. 2011). 
For  accurate and reliable implementation and 
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interpretation of test results specialized training 
is required (Logemann et al. 2000).

During the TVSS digital technique is most often 
used and the entire examination could be recorded on 
a dynamic medium such as videotape or computer 
disk making it possible to analyze structural move-
ments in relation to contrast flow in slow motion and 
frame by frame. However, nowadays digital radiog-
raphy, i.e., different high-resolution videofluoro-
scopic recording devices, is used in most radiological 
departments. The examination could then be trans-
mitted digitally to an electronic picture archiving and 
communication system (PACS) to provide rapid 
retrieval and analyses of the entire swallowing 
sequence. The availability is excellent and easy to 
handle and any pathophysiology could be analyzed 
in detail related to the flow of different given textures. 
For example disordered timing and coordination of 
structural movement, and the presence, degree, tim-
ing, and cause of aspiration, can be documented.

The therapeutic swallowing study is a dynamic 
procedure that examines the mechanical passage 
of food and liquid from the mouth to the stomach. 
However, in most studies the focus lies on oral and 
pharyngeal phases of deglutition. Comprehensive 
examination includes the observation of oral bolus 
manipulation, lingual motility efficiency of masti-
cation, timing of pharyngeal swallow initiation, 
soft palate elevation and retraction, tongue base 
retraction, pharyngeal contraction, superior and 
anterior hyolaryngeal movement, epiglottic inver-
sion, and extent and duration of pharyngoesopha-
geal segment opening (Martin-Harris et al. 2000).

Martin Harris et  al. have developed a new 
modified barium swallow study tool, the Modified 
Barium Swallow Impairment Profile, or MBSImP, 
that has “demonstrated clinical practicality, 
favourable inter- and intrarater reliability follow-
ing standardized training, content, and external 
validity” (Martin Harris et al. 2008). “The MBS 
ImP technique is described as an evidence-based, 
standardization of the MBS study in adults. The 
MBSImP assesses 17 critical components of 
swallowing and provides an objective profile of 
the physiologic impairment affecting adult swal-
lowing function. For the first time, the MBSImP 
provides the means for clinicians to communi-
cate MBS study results in a standardized, evi-
dence based manner that is consistent, specific, 
and accurate” (Shaw Bonilha et al. 2013).

Various therapeutic strategies, such as postural 
techniques, maneuvers, and techniques improving 
oral sensory awareness, can be systematically 
applied and tested and their effect on function can 
be observed (Ekberg 1986; Logemann et al. 1989; 
Martin et  al. 1993; Martin 1994; Bülow et  al. 
2001). Different materials are given to the patient 
to identify optimal food and liquid textures that 
facilitate a safe and efficient oral intake.

Clinical experience and research findings pro-
vide evidence that aspiration, and more importantly 
the cause of aspiration, can be missed during obser-
vations made from test swallows included in a 
clinical or bedside examination. Studies have 
shown that clinicians do not consistently identify 
the presence of aspiration during clinical examina-
tions. The sensitivity and specificity of the bedside 
examination in detecting aspiration and in predict-
ing patient outcome warrant further study. 
Furthermore, it has been reported that 50–60% of 
patients who aspirate do not cough (Linden and 
Sibens 1983; Splaingard et al. 1988; De Pippo et al. 
1992; Nathadwarawala et al. 1992, 1994; Zenner 
et al. 1995; Miller et al. 2014; Jaffer et al. 2015).

Despite its limitations, the bedside or noninstru-
mental examination provides important information 
regarding signs and symptoms of potential swal-
lowing disorders and need for further instrumental 
examination, impressions regarding the patient’s 
language and cognitive status, propensity for fatigue 
during eating and drinking, and a realistic picture of 
the patient’s eating and drinking patterns.

2	 �How to Perform the Study

At the radiological department of Skåne 
University Hospital, SUS, Malmö, Sweden, we 
started our examinations in 1993, and have now 
almost 25 years of experience. Our swallowing 
assessment team includes collaboration between 
speech/language pathologists and radiologists in 
the performance and analysis of the therapeutic 
swallowing study. We perform our studies twice 
a week, and have the opportunity to schedule at 
least 10–12 patients every week. The teamwork 
of the two specialists provides rapid and ade-
quate information about current swallowing dys-
function and management recommendations to 
the referring clinician, patient, and caregivers.
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The swallowing recording equipment includes:

•	 Digital technique (Philips multidiagnost 
ELEVA)

•	 Sectra (RIS, PACS)
•	 PACS (picture archiving and communication 

system)
•	 Microphone

Another equipment mostly used in swallow-
ing research is the KAY Pentax 72 45 C, swal-
lowing work station.

The patient is administered controlled food and 
liquid textures that are mixed with contrast result-
ing in a simulated diet but dense enough to allow 
X-ray visualization. Typically, barium sulfate is 
used and allows for optimal visualization of bolus 
passage through the alimentary tract (Murray 
1999). However, the sensory properties of food 
may be affected by adding barium sulfate (Ekberg 
et al. 2009; Stokely et al. 2014). In another study 
the importance of rheologically matched test 
materials is discussed (Groher et al. 2006).

The procedure is most often performed with 
the patient seated in an upright position (Fig. 1). 
If the individual is unable to assume and maintain 
a seating position, adaptive seating devices can 
be employed. If such devices are not available, 
the patient may be placed on the fluoroscopic 
table and the examination is performed with the 
patient lying down. The head and trunk can then 
be raised to a semi-upright position. The individ-
ual can also be positioned seated in his/her own 
wheelchair if there is adequate distance between 
the floor and fluoroscopic tube to permit oropha-
ryngeal and cervical esophageal viewing.

The study typically begins with the subject in 
lateral view, the optimal position for visualizing 
penetration or aspiration of material into the laryn-
geal vestibule before, during, and after swallowing. 
In lateral view the profile contours of the soft pal-
ate, base of the tongue, posterior pharyngeal wall, 
epiglottis, aryepiglottic folds, anterior hypopharyn-
geal wall, and the region of the cricopharyngeal 
muscle or pharyngoesophageal segment can be 
assessed. The patient is then positioned in a frontal 
view permitting assessment regarding asymmetric 
contours, surface of the base of the tongue, median 
and lateral glossoepiglottic folds, tonsillar fossa, 
valleculae, and hypopharynx (Fig. 2).

In our experience the amount of radiation dur-
ing the study is low, 2–5 mSv (absorbed dose), 
which is about one-eighth of the amount when 
performing a colon examination. The average 
radiation exposure time is 2–3  min. Radiation 
dose in videofluoroscopic swallow studies was 
studied in the UK by Zammit-Maempel et  al. 
(2007). They concluded that videofluoroscopy 
could be performed using minimal radiation 
dose. Their data is based on the largest number of 
videofluoroscopic swallowing studies published 
to date. In another study from 2013 it was found 
that a standardized protocol for MBSS did not 
cause unnecessary radiation exposure time dur-
ing the MBSS (Bonilha et al. 2013).

Fig. 1  The laboratory with a patient in an upright 
position

Fig. 2  The lateral radiograph illustrates a tracheal pene-
tration and residue in valleculae and pyriform sinus sec-
ondary to a brain-stem stroke

The Therapeutic Swallowing Study
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It is critical and of importance that caregivers, 
nurses (e.g., depending on the medical status of the 
patient), and/or family members could be present 
and observe the study either at the time of the exam-
ination or at a later viewing of the recorded exami-
nation. This provides the opportunity to educate the 
caregivers in the nature of the patient’s swallowing 
problem, and the necessary precautions and man-
agement strategies that must be applied to ensure 
airway protection and efficient oral intake.

3	 �Routines During the Study

If possible the patient has to fill in a self-report 
instrument before the examination. At our clinic we 
use a validated version in Swedish of Sidney 
Swallowing Questionnaire (SSQ) (Arenaz Búa and 
Bülow 2014). During the examnation we complete 
one of our swallowing protocols. Which one depends 
on the specific examination (Tables 2 and 3).

The Swallowing Pathologist
•	 Decides how the procedure will be performed 

based on actual referral or from observations 
of the patient during a bedside examination. 
The volumes and textures of contrast materi-
als used in the study should be tailored to meet 
the particular needs of the patient based on 
his/her clinical swallowing presentation.

•	 Selects contrast materials (mixing, measured 
volumes, order).

•	 Talks to the patient before the examination, 
and if possible asks for actual symptoms, and 
gives information about the examination.

•	 Systematically applies trial therapeutic strate-
gies based on the observed nature of the swal-
lowing disorder.

•	 Completes the swallowing protocol during the 
procedure.

•	 Documents a collaborative report. If necessary 
together with the radiologist. The report includes 
recommendations for nonoral intake, appropri-
ate food/liquid textures and bolus volumes, and 
necessary therapeutic strategies such as com-
pensatory postures, maneuvers, and exercises.

The Radiologist
•	 Operates the fluoroscopic equipment and 

observes anatomic abnormalities.

•	 Documents a collaborative report with the 
swallowing therapist.

The Assistant Nurse
•	 Prepares the fluoroscopy suite for the study.
•	 Prepares the appropriate test material, and 

administers the material to the patient.
•	 Completes the registration and operates the 

videotape recorder.
•	 Assists the patient before and after the study.

4	 �Test Material

Every procedure is individually adapted to the 
patient, even if the same routines are used. If 
there is a suspicion of aspiration and/or we do 
not know for sure whether the patient will ini-
tiate a pharyngeal swallow, the procedure 
starts with 2 or 3 mL of water-soluble contrast 
either as thin or thickened liquid. The patient 
may not be exposed to any risk of severe 
aspiration.

The normal procedure consists of the follow-
ing consistencies (Fig. 3a and b):

•	 Pudding (made from berries)
•	 Timbale (smooth consistency, fish, meat, or 

vegetables)
•	 Sorbet (sour and cold)
•	 Paté (corny consistency)
•	 Chopped solid material (normal food 

chopped into small pieces; either meat, fish, or 
vegetables in sauce.)

•	 Thickened liquid

Thickened liquid is made fruit puré.

•	 Carbonated liquid

The carbonated liquid is prepared with tap 
water and a soda stream machine.

•	 Thin liquid

See Table 1 for the test material recipe.
From many years of clinical experience we 

have learned that the amount of contrast mixed 
with the different materials, solids or liquids, 
should be 60% test material and 40% contrast.

M. Bülow
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Another important observation after analyzing 
thousands of patients with swallowing dysfunc-
tion is that most patients do not need to be recom-
mended several grades of thickened liquids. Our 
protocol consists of one thick liquid and carbon-
ated liquid. Several different thickened liquids 

may be confusing for the patient, and may not be 
easy to handle and use.

When testing mastication some sort of crisp 
bread covered with barium paste could be used.

Most test material is, if possible, given two times 
in various amounts from 3 mL, 5 mL, to 10 mL or 
more. However, depending on the severity of the 
swallowing impairment and degree of aspiration 
water-soluble contrast may be used. The patients are 
fed by the assistant nurse but may if possible also 
feed themselves, giving important information about 
their habitual eating and drinking behaviors. 
However, if nursing staff or significant others are 
present at the examination they could feed the patient.

Patients suffering from right hemispheric 
damage often take excessive amounts of solids 
and liquids during mealtime. This is an important 
behavior to identify and modify. Studies showing 
typical bolus volume during thin-liquid swallows 
indicate that the average volume habitually 
ingested by males is 21.3–29.3  mL and 13.6–
20.4 mL in females (Adnerhill et al. 1989). If the 
patient wishes, or if he/she reports symptoms 
with only very specific food or liquid items, he/
she may bring material to the examination where 
it will be mixed with barium contrast and tested.

The test material used in our clinic is prepared 
by a master chef working at a nursing home, and 
thereby experienced in cooking for elderly persons 
with special need of modified textures. In our 
opinion individuals coming for a TVSS examina-
tion, in most cases elderly persons, should get the 
same food as they are used to. So therefore, food 
well known for most persons, and therefore easy to 
recognize, are given to our patients. The only dif-
ference is that the test material is food mixed with 
contrast, either barium sulfate or iodine contrast, 
in small amounts. However, even if today it is pos-
sible to buy readymade test meals from the food 
industry we have learned that it is of importance 
for our patients to feel comfortable, and be famil-
iar with the food they get during the examination.

When the test material comes to the radiological 
department in small cans, 0.5 dL for a solid bolus 
and 1  dL for thickened liquids, it is placed in a 
freezer. Before every assessment the assistant nurse 
takes it from the freezer in time for the study. Every 
patient gets his/her individual combination of test 
material depending on the nature of the swallowing 
problem (Tables 2, 3 and 4).

Table 1  Recipe of material for the therapeutic swallow-
ing study

• � 1 Portion solid bolus consists of 45 g product and 
15 g of E- Z-HD barium sulfate for suspension and 
gives 60 g ready-mixed material (0.5 dL)

• � 1 Portion thickened liquid consists of 100 g 
product and 30 g of E- Z-HD barium sulfate for 
suspension and gives 130 g ready-mixed material 
(1 dL). Each dose on 5 mL has a weight of 5 g.

• � 1 Portion of thin liquid consists of E- Z-HD barium 
sulfate for suspension 40% w/w

• � 1 Portion carbonated liquid consists of tap water 
mixed in a soda stream machine. 400 mL of 
carbonated water is mixed with 100 mL (2 × 50 mL) 
Omnipaque 350 (350 = mg iodine per mL liquid) just 
before it has to be used, and should be served cold

a

b

Fig. 3  Test material

The Therapeutic Swallowing Study
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Table 3  Protocol for therapeutic videoradiographic swallowing examination, Radiological Department, University 
Hospital MAS, Malmö

Consistencies
Thin 
liquid

Thick 
liquid Carbonated Pudding Puree

Solid 
bolus

Lateral view:

Oral preparation: Normal 0 0 0 0 0 0

Incomplete lip closure 1 1 1 1 1 1

Delayed bolus preparation 2 2 2 2 2 2

Diffuse spreading of bolus in oral cavity 2 2 2 2 2 2

Oral phase: Normal 0 0 0 0 0 0

�–  Leakage Anterior: 1 1 1 1 1 1

2 2 2 2 2 2

Posterior: 1 1 1 1 1 1

2 2 2 2 2 2

�– � Tongue 
movements

Normal coordination 0 0 0 0 0 0

Inefficient 1 1 1 1 1 1

�–  Mastication Normal 0 0 0 0 0 0

Inefficient 1 1 1 1 1 1

�– � Delayed bolus 
transport

Mild 1 1 1 1 1 1

Moderate 2 2 2 2 2 2

Regurgitation into 
nasal cavity

1 1 1 1 1 1

Dissociation <0.5 s 0 0 0 0 0 0

0.5–2 s 1 1 1 1 1 1

3–5 s 2 2 2 2 2 2

>5 s 3 3 3 3 3 3

Pharyngeal phase:

�– � Laryngeal 
elevation, 
Movements of os 
hyoid

Normal 0 0 0 0 0 0

Reduced 1 1 1 1 1 1

Anterior movement incomplete 2 2 2 2 2 2

Elevation absent 3 3 3 3 3 3

�– � Epiglottic 
movement

Normal 0 0 0 0 0 0

Incomplete 1 1 1 1 1 1

Vestibulum 
penetration—
aspiration

No 0 0 0 0 0 0

Subepiglottic penetration 1 1 1 1 1 1

Supraglottic penetration 2 2 2 2 2 2

Tracheal penetration 3 3 3 3 3 3

Constrictor muscles/
retention

No 0 0 0 0 0 0

Weak muscles, +/− mild retention 1 1 1 1 1 1

Paresis one segment, +/− moderate 
retention

2 2 2 2 2 2

Severe paresis, +/− severe retention 3 3 3 3 3 3

PES Normal opening 0 0 0 0 0 0

<25% impaired 1 1 1 1 1 1

25–50% impaired 2 2 2 2 2 2

>50% impaired 3 3 3 3 3 3

Frontal view:

 � Unilateral paresis

 � Bilateral paresis

 � Vocal fold closure

 � Comments:
 � Total points:

M. Bülow
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Table 4  Disorders documented on videofluoroscopy and management (modified from Martin (1994))

Radiographic presentation Cognitive and sensory 
stimulation, oral motor 
exercises, diet modification, 
alternative nutrition

Head positioning Maneuvers

Oral phase:
 � Anterior leakage due to incomplete lip 

closure
 � Oral residue
 � Posterior leakage due to spill over tongue 

base
 � Delayed bolus preparation
 � Diffuse spreading of bolus in oral cavity
 � Inefficient tongue movements and 

mastication
 � Delayed bolus transport
 � Aspiration before pharyngeal swallow
 � Regurgitation into nasal cavity

Optimise liquid/ food texture
Sufficient bolus volumes
Intraoral placement to 
unimpaired side
Labial resistive exercises
Buccal range of motion 
exercises and resistive 
exercises
Lingual range of motion 
exercises and resistive 
exercises
Bolus control exercises
Thickened liquids, cold 
liquids, semisolids, soft 
solids
Controlled bolus volume
Thickened liquids and 
semisolids
Bolus hold exercises

Head tilt to 
unimpaired side

Lip pursing
Double swallow
Supraglottic 
swallow

Dissociation:
 � Delayed initiation of pharyngeal swallow

Thermal Tactile Stimulation.
Thickened liquids.
Cold stimulus.
Controlled bolus volume
Bolus hold exercises

Chin tuck Supraglottic 
swallow

Pharyngeal phase:
 � Laryngeal elevation reduced
 � Movements of os hyoid:
 � Elevation incomplete, anterior movement 

incomplete
 � Epiglottis
 �   –  Incomplete closure
 � Misdirected swallows:
 � Vestibulum laryngis
 �   –  Subepiglottic penetration
 �   –  Supraglottic penetration
 � Tracheal penetration -aspiration
 � Weakness of constrictor muscles:
 � Mild, moderate or severe
 � Retention
 � Unilateral, pocketing in valleculae or/and 

pyriform sinus
 � Bilateral, pocketing in valleculae or/and 

pyriform sinuses

Controlled bolus volume
Slightly thickened liquids
Thinned semi-solids
Cold stimulus
Thickened liquids
Thermal tactile stimulation
Bolus hold exercises
Controlled bolus volume
Liquids, semisolids and
soft solids
Hard swallow
Controlled bolus volume
Liquids and thinned 
semi-solids

Chin tuck
Head rotation 
toward impaired 
side
Head tilt toward 
unimpaired side
Head rotation

Mendelsohn 
manoeuver
Mendelsohn 
manoeuver
Supraglottic 
swallow
Supraglottic 
swallow
Double swallow
Modified 
supraglottic 
swallow
Double swallow
Modified 
supraglottic 
swallow

PES:
 � –  Impaired opening
 � Regurgitation from esophagus to pyriform 

sinuses

Liquids, semisolids and soft 
solids
Controlled bolus volumes

Mendelsohn 
maneuver
Double swallow
Modified 
supraglottic 
swallow

 � Absent pharyngeal swallow Thermal tactile stimulation
Tube feeding

The Therapeutic Swallowing Study
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5	 �Protocol I: Therapeutic 
Videoradiographic 
Swallowing Examination

The protocol normally used during the TVSS 
examination is given in Table 2.

6	 �Protocol II: Therapeutic 
Videoradiographic 
Swallowing Examination

When performing research project different pro-
tocol could be used. One example is given in 
Table 3.

7	 �Swallowing Management

Upon completion of the therapeutic swallowing 
study, the swallowing therapist has identified the 
nature and severity of the swallowing disorder, 
makes recommendations for oral versus nonoral 
intake, and designs an individual treatment plan 
directed toward specific swallowing functional 
outcome goals. Every applied treatment strategy 
must be based on a sound rationale according to 
the nature of the swallowing problem and the 
physical and cognitive status of the patient (Table 
4). In a systematic review from 2010, Speyer 
et al. have found that there still are many ques-
tions remaining regarding the effect of different 
therapeutic strategies in oropharyngeal dyspha-
gia performed by speech–language therapists 
(Speyer et al. 2010). Also other studies have con-
cluded that further research is necessary to evalu-
ate the effectiveness of dysphagia treatment 
(Ashford et al. 2009; McCabe et al. 2009).

Actual research has stated that dysphagia 
treatment may change from using compensatory 
strategies to promote brain plasticity to be able to 
recover the swallowing function and thereby 
improve brain-related swallowing dysfunction 
(Cabib et al. 2016).

At Rose Center, University of Canterbury, New 
Zeeland, Professor Maggie Lee Huckabee has 
developed a training protocol named Biofeedback 
in Strength and Skill Training (BiSSkiT). This is 

an interesting new option for rehabilitation and 
outcome measurement of swallowing impairment 
that seems to be very promising: http://www.rose-
centre.canterbury.ac.nz/bisskit/

However, often used strategies may still be used 
and include postural techniques, sensory improve-
ment techniques, swallowing maneuvers, isometric 
exercises applied to the muscle groups of the 
tongue and suprahyoid musculature, and bolus vol-
ume and texture modification. Combinations of 
different management strategies are often used 
(Bülow et  al. 1999; Bodén et  al. 2006; Carnaby 
et al. 2006; Logemann 2008; Pauloski 2008).

In the managements of the dysphagic patient a 
team approach is often necessary and one of the 
most important partnerships is between speech–
language pathologists and dieticians (Heiss et al. 
2010). Another interdisciplinary way of manage-
ment is described in a study from 2005 (Denk 
and Bigenzahn 2005).

A critical component in the management of 
dysphagic patients is providing accurate informa-
tion. To inform and explain current problems in 
an understandable way is essential for the patient, 
family members, and nursing staff in terms of 
heightening awareness and understanding of the 
dysfunction, and highlighting the necessity for 
swallowing precautions and treatment. The suc-
cessful rehabilitation of a dysphagic patient will 
to a large extent depend on the implementation of 
a team approach, with the patient and family as 
key components of the team.

Education of the medical and nursing staff 
regarding how to observe potential swallowing 
problems, and hosting routine patient care 
rounds, facilitates appropriate patient referrals 
and expedites the care of dysphagic patients

7.1	 �The Postural Techniques

To change head or body posture in dysphagic 
patients is for most individuals relatively easy to 
perform and can successfully eliminate misdi-
rected swallows (penetration/aspiration) on liquids 
75–80% of the time and is widely known and used 
among several speech–language pathologists 
(Logemann 1998; Okada et al. 2007; McCulloch 
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et al. 2010). Head down (chin tuck) widens the val-
leculae, pushes the tongue base backward toward 
the pharyngeal wall, places the epiglottis in a more 
posterior position, and narrows the entrance to the 
larynx. This position is used in cases where there 
is a reduction in posterior tongue base motion, uni-
lateral laryngeal dysfunction, delayed initiation of 
pharyngeal swallow, and reduced laryngeal clo-
sure. For patients with weak pharyngeal constric-
tor muscles, a chin tuck position makes the 
difficulties worse, especially when swallowing a 
masticated bolus, which could lead to increased 
retention in the pharyngeal recess and post-swal-
low aspiration (Shanahan et  al. 1993; Elmståhl 
et al. 1999; Welch et al. 1993; Bülow et al. 1999; 
Baylow et al. 2009). But chin tuck could reduce 
the depth of misdirected swallows (penetration/
aspiration) (Bülow et al. 2001).

By using the head back posture, gravity can 
facilitate more efficient clearance of the oral cav-
ity when oral transit is disturbed; however, good 
airway protection and pharyngeal swallowing 
mechanics must be present for safe implementa-
tion of this posture. When the head is rotated to 
the damaged side the passage through the dam-
aged or weakened side is reduced permitting pri-
mary bolus passage through the stronger side. The 
head rotation posture also pulls the cricoid carti-
lage away from the posterior pharyngeal wall and 
facilitates passage into the cervical esophagus as 
in the case of decreased pharyngoesophageal seg-
ment opening (Logemann et al. 1989). Head tilt to 
the stronger side results in bolus passage down on 
the stronger side in the case of unilateral oral and 
pharyngeal weakness. Lying down on one side 
will take advantage of the gravity effect on pha-
ryngeal retention, and reduce the likelihood of 
aspiration of residue after the swallow in cases of 
reduced pharyngeal contraction.

7.2	 �Sensory Improvement 
Techniques

Techniques such as thermal tactile stimulation 
and bolus manipulation are designed to improve 
oral sensory awareness and improve the timing of 
swallow initiation (Lazzara et al. 1986; Rosenbek 

et  al. 1996; Lim et  al. 2009; Teismann et  al. 
2009). Furthermore, bolus could be manipulated 
in different ways such as giving a sour bolus, a 
cold bolus, a larger volume bolus, and a bolus 
that requires chewing. Pressure applied to the 
tongue during spoon administrations of food may 
also facilitate productive tongue movement 
toward a functional swallow.

7.3	 �Swallowing Maneuvers

The four different techniques that are designed to 
change a selected aspect of the physiology of pha-
ryngeal swallow include supraglottic swallow, 
super-supraglottic swallow, effortful swallow, and 
the Mendelsohn maneuver (Logemann 1998; 
Logemann and Kahrilas 1990; Kahrilas et al. 1992). 
Swallowing maneuvers showed during videofluo-
roscopy a greater range of hyoid bone displacement 
(van der Kruis et  al. 2010). Despite their proven 
effectiveness in some patients, the complexity of the 
maneuver often precludes their usage with patient 
experiencing language-cognitive impairment, pul-
monary disease, deconditioning, and fatigue.

7.4	 �Supraglottic Swallow 
and Super-Supraglottic 
Swallow

The primary purpose of these techniques is to 
ensure airway protection prior to and throughout 
the swallow.

•	 The techniques include instructing the patient to 
(1) take a breath, hold it, and, in the super-
supraglottic swallow, bear down; (2) swallow; 
(3) clear their throat without inhaling; and (4) 
dry swallow. It has been shown that instructing 
the patient to hold their breath” hard” and” bear-
down” results in optimal glottic and supraglottic 
closure (Martin et al. 1993; Logemann 1998).

The purpose by bearing down in the super-
supraglottic swallow technique is to assist the 
closure of the posterior glottis and the false vocal 
folds.

The Therapeutic Swallowing Study



576

7.5	 �Effortful Swallow

The purpose of this technique is to increase 
posterior motion of the tongue base during 
pharyngeal swallow. The increase in tongue 
base retraction associated with the maneuver 
should facilitate improved bolus clearance 
from the valleculae (Logemann 1998). This 
technique could also reduce the depth and 
severity of misdirected swallows (penetration/
aspiration) (Bülow et al. 2001). In later studies 
effortful swallow has been studied from differ-
ent perspective by using electromyography 
and pharyngeal manometry (Huckabee and 
Steele 2006; Witte et al. 2008).

Instructions
•	 Squeeze hard with all of your tongue muscles 

when you swallow.

7.6	 �Mendelsohn Maneuver

The purpose of this maneuver is to increase the 
duration and extent of laryngeal elevation and 
thereby increase the width and duration of 
(pharyngoesophageal) cricopharyngeal open-
ing (Logemann 1998). Following early relax-
ation of the cricopharyngeus muscle, the 
pharyngoesophageal segment is pulled open as 
the cricoid cartilage is moved away from the 
posterior pharyngeal wall during upward and 
forward movement of the hyoid bone and lar-
ynx. The functional result of this technique is to 
facilitate bolus passage through the pharyngo-
esophageal segment and decrease the degree of 
pyriform residue (Lazarus et al. 1993; Wheeler-
Hegland et al. 2008).

Instructions
•	 Pay attention to your neck by swallowing your 

saliva several times.
•	 Try to feel how your Adam’s apple lifts and 

lowers as you swallow.
•	 Swallow again, and when you feel the Adam’s 

apple lift, keep it in its highest position by 
squeezing the muscles of your tongue and 
neck for several seconds.

7.7	 �Oral Motor Exercises

By performing specialized exercises to the stri-
ated musculature of the tongue, pharynx, and 
cervical esophagus region, there is some evi-
dence to suggest that it is possible to improve 
muscle strength and range of motion (Logemann 
1983, 1995; Sonies 1993). The exercise pro-
gram must be individually adapted depending 
on the specific type(s) of “swallowing impair-
ment”, and clearly documented and explained to 
ensure independent patient implementation 
whenever possible. Some exercises have pre-
scribed intensities and frequencies, such as the 
Shaker exercise (Shaker et al. 1997). Other iso-
metric strengthening exercises are usually intro-
duced in a hierarchy of difficulty, with a gradual 
increase in intensity and frequency. Based on 
what is known about skeletal muscle physiology 
in other parts of the body, it is likely that the 
patient will need to continue an exercise mainte-
nance program even after functional swallowing 
skills are acquired.

7.8	 �Diet Modification

Food and liquid texture modifications are in 
most cases found to be necessary based on the 
results of the therapeutic swallowing study, 
and to enable that the patient could maintain 
adequate oral nutrition. Several of our patients 
may suffer from language disabilities that 
makes it difficult to understand instructions 
and thereby perform different swallowing tech-
niques. Therefore diet modifications are often 
the most important way to help the patient to 
establish a safe swallow. We have learned that 
sour sorbet could be very effective in the man-
agement of patients with oral swallowing dys-
function. Also carbonated liquids are a very 
good option for many patients, and may often 
be better tolerated than thickened liquids 
(Bülow et  al. 2003; Sdravoue et  al. 2011; 
Michou et al. 2012).

We have also found that it often may be 
a  problem to communicate the different tex-
tures  between health care professionals. The 
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terminology and the different textures may be 
very different from one health care setting to 
another. Wendin et al. have tried to develop a sys-
tem of objective, quantitative, and well-defined 
food texture categories by using a combination of 
sensory and rheological measurements (Wendin 
et al. 2010).

7.9	 �Oral Versus Nonoral Feeding

Tube feeding methods, such as nasogastric 
tube, percutaneous endoscopic gastrostomy 
(PEG), or jejunostomy, are sometimes the only 
safe and efficient avenues for feeding in 
severely dysphagic patients. It is a common 
occurrence for a patient to have tube feedings 
as the primary source of nutrition and hydra-
tion, with safe supplementation of small 
amounts of modified food and liquid textures 
for pleasure and optimizing of quality of life. 
It has been found that dysphagic stroke 
patients who were recommended thickened-
fluid dysphagia diet failed to meet their fluid 
requirements which was not the case in 
patients on enteral feeding and intravenous 
fluid regime (Finestone et al. 2001). Dziewas 
et  al. analyzed however a nasogastric tube-
worsened dysphagia in patients with an acute 
stroke. Their results showed that a correct 
placed nasogastric tube did not cause a wors-
ening of stroke-related dysphagia (Dziewas 
et al. 2008).

In their study Logemann et al. have analyzed 
what information clinicians use when recom-
mending oral versus nonoral feeding in oropha-
ryngeal dysphagic patients (Logemann et  al. 
2008).

8	 �Therapeutic Strategies 
(Table 4)

Several different therapeutic strategies may be 
applied according to actual swallowing dysfunc-
tion. In Table 4 disorders documented on TVSS, 
and suggestions regarding appropriate therapeu-
tic techniques are presented.

�Conclusion

In the therapeutic swallowing study a trained 
speech–language pathologist and a radiologist 
collaborate in performing the examination.

The competence of the two specialists pro-
vides an opportunity for a complete visualiza-
tion and analysis of the entire swallowing 
sequence. Testing swallowing function with 
varied bolus volumes and textures and the 
implementation of trial therapeutic strategies 
are integral components of the examination. 
The technique is an important tool for the SLP 
in the management of swallowing dysfunction.

Despite the strengths and clinical utility of 
the therapeutic swallowing study, there are 
several limitations with interpretation of test 
results across swallowing centers. However, 
new methods as the MBSS ImP allow to per-
form the examinations in a standardized way 
and thereby make the analyses of the study 
more efficient and the result and therapeutic 
intervention easier to communicate between 
different swallowing centers.

Evaluation of oropharyngeal swallowing 
function is however in its infancy. We expect 
that evidence-based studies will increase 
across centers in Europe and the United States 
to assist us in further determining the optimal 
test protocols, item analysis, and treatment 
strategies for improved swallowing function 
in our dysphagic patients, and thereby improve 
their quality of life.
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