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Case
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Case

 Past medical history>

« Hypertension

« Atrial fibrillation

« Dilated cardiomyopathy

* Osteoporosis

« S/P Lt. bipolar hemiarthroplasty due to Lt. femur neck fracture (2016.9)
« H/O L1 compression fracture (2008.12)

« H/O Rt ACA & MCA borderzone infarction (2007.3)

e Social history>
o AFA AEA AET ol E, delHo]H(+)
« A

 Good familial support



Case

« P/Ex>

e Height: 158 cm  weight: 42 kg BMI: 16.8 kg/m?

« MMSE: 21

e MMT: upper & lower extremities generally F grade on both sides
« Sensory: symmetrically intact on both sides

* Tone! normotonous on all extremities

o [t. hip LROM due to Lt. hip pain

e Sitting balance: static fair, dynamic poor

« Standing balance: static & dynamic poor

« Functional status : Koval 7 (nonfunctional ambulator)

<Prior functional status: Koval 6 (household ambulator with walker)>



Case

- P/Ex> Lab>
« Physical performance WBC 5,680 /uL
. BBS 2 Hb 9.8 g/dL
« 6MWT NT ESR 49 mm/hr
« 10MWT NT CRP 11.12 mg/L
» TUGNT BUN/Cr 12.5/0.50 m/dL
© oSTSNT P 2.04 mg/dL

« Grip strength 0.2/0kg
e Feeding : AslH 22 194

Total Ca 7.5 mg/dL

Mg 0.7 mmol/L
 Bedside swallowing exam> Total protein 6.4 g/dL

« Lip sealing/mastication/mouth opening: decreased

Albumin 2.5 g/dL
Na 137 mmol/L
K 3.3 mmol/L

Cl 105 mmol/L

« Tongue movement/strength :decreased
 (Gag reflex: decreased

« HL excursion/promptness : decreased



Case

 VFSS (2021.5.24)

(& F #H =] 00932899 = .
rw o Videofluoroscopic
Swallowing Study
4 )| =2y
(ZUSIHS] 290204 - 25 HATA) (VFSS)
aras Qral Pharyngeal | Pharyngeal
transit ima | delay time | transittime | Penclration | Aspiration PAS
Aol (<1-1.26s8c) | (<O.4sec) [<tsac)
233 2Zec =2.0* 0.3 0.3 + - 4
85 Scc =2 0" 0.3 0.3 + - 4
SHR| F& Zec =2.0* 0.3 0.3 + 3
ST F4 Sco =2.0* 0.3 0.3 + g
&5 1228 Not testable
Cup drinking =2.0* 0.2 0.3 + - 3

*PAS{Penetralicn-Aspiration Scale)

1: doesn't enter ainway
2: enters airwayfabove irue voeal cordlejected

& enters airvaylabove frue vocal cordinot ejected
4: enters airwayicontacts true vocal cordiejected

5 enters ainway/contacts trug vooal cordinat ejected

& enters alrway/below tnue vocal condiejected

T: enters ainvaybelow true vocal cordinot ejected
& enters ainway/below tnue vocal cordine effort to eject

Summary and interpretation
42| B Stroke(2007), femur neck fx W22 Bed ridden BOIA|H 222 20214 048 19URE U 3

& Wysiol 53 W MRSA bacteremia FIEHMEI 2@ YUt YRS BUH K2 Yy 59 ¥
ggk 40| Fhsd "ot fl6to] HCj2 RA| @5t YM(Videofluoroscopic swallowing study, VFSS) AlEE.

g|4 BRG@RaL XA Alg) N BEs FE5t0) of2] JMed|, 82 Xpd FXSHe o) oj2iE HES.
O|%Ha A ¢ 52| Y3t FHYS HE=H20 ARSI PYUA 2F Ao RS,

A & PUINGM HEHT| D AFRIIHA QF 4 HSDUS 2E YoM P KU BHEQE 2
£ Ho|ofM YURI=22 =7 Wdpremature loss) £HS YU T2 2ec, Sce 2 H 4O|oM pas 3, 2AHE
2cc, Scc 4OjoiM PAS 42 J|E W] EIMpenetration) 0| BEE, & AojoM X} DHFe| HIE 9 A
HEGio YrkE = QURS HAE 28 40| M HE E vallecular spacelt pyriformis sinust| S5=2| T
0] 234,

Opinion and Recommendation
1. ®5 40| ( gStEEA ) fX 8hA|7] HEYL|CE Chot, F27| XgeR glste] S5 99 23, HEd

SrEo] HEd Uy AME S22 A HIAT Yo HiEsidA e,
2 22 YuUE Hao| ok fu vrSS AEsAR.



Case

 Problem list>

Gait disturbance
Malnutrition

MRSA sepsis

Multiple comorbidities
Dysphagia

r/o Sarcopenia

(Sarcopeniv

(Dysphagia)

Sarcopenic
dysphagia ?

2



Sarcopenic dysphagia

* The concept of sarcopenia

e In 1989, first introduced as an age—dependent decline in muscle mass (Greek word sarx ;

muscle, penia ; lose)

e In 2010, European Working Group on Sarcopenia in Older People (EWGSOP)

« “Sarcopenia is a syndrome characterized by a progressive and generalized loss of skeletal muscle

mass and strength”

 With a risk of adverse outcomes, such as physical disability, poor quality of life and death

e In 2014. Asian Working Group on Sarcopenia (AWGS)

 In the AWGS proposal, racial, environmental and cultural differences were taken into consideration

« In 2016, sarcopenia was included in the ICD-10 (M62.84)

Rosenberg IH 1989, Cruz-Jentoft AJ et al 2010, Chen LK et al 2014, Anker SD et



Sarcopenic dysphagia

« The concept of sarcopenic dysphagia

In 1992, the relationship between malnutrition and dysphagia became a topic of discussion

In 2000, a causal relationship between aging/malnutrition and dysphagia was suggested

In 2005, “Dysphagia due to sarcopenia’ was first introduced

In 2012, the term "sarcopenic dysphagia“ was first used in the paper published by Kuroda

et al

 Reported a correlation between arm circumference and swallowing function, implying the presence

O Table 1. Correlations Between the Measured Variables

Variable MUAC Albumin Physical Activity Communication Ability Age
Graded water-swallowing test 0.487 0.10 0.18 012 0.17
MUAC —0.02 0.43* 0.38? —0.06
Albumin 0.15 0.15 —0.04
Physical activity 0.48% —-0.10
Communication ability —0.16

P <.01.
MUAC = mid-upper arm circumference.

Veldee MS et al 1992, Hudson HM et al 2000, Robbins J et al 2005, Kuroda Y et al



Sarcopenic dysphagia

 The concept of sarcopenic dysphagia

e In 2014, the diagnostic criteria for sarcopenic dysphagia was proposed by the 19t annual

meeting of the Japanese Association of Dysphagia Rehabilitation

e In 2017, A diagnostic algorithm for sarcopenic dysphagia was published by the Working

Group on Sarcopenic Dysphagia

Table 1 Consensus diagnostic criteria for sarcopenic dysphagia

1) Presence of dysphagia.

2)  Presence of generalized sarcopenia (generalized loss of
skeletal muscle mass and strength).

3} The results of imaging tests (computed tomography,
magnetic resonance imaging, ultrasonography) are
consistent with a loss of swallowing muscle mass.

4)  The causes of dysphagia are excluded except for sarcopenia.

5)  The main cause of dysphagia is considered to be sarcopenia

(if other causes of dysphagia such as stroke, brain injury,
neuromuscular diseases, head and neck cancer, and
connective tissue diseases exist).

Definite diagnosis: 1, 2, 3, 4

Probable diagnosis: 1, 2, 4

Possible diagnosis: 1, 2, 5

=

Figure 1  Diagnostic algorithm for
sarcopenic dysphagia. CC, calf
circumference; DXA, dual-energy X-ray
absorptometry; BIA, bioimpedance analysis.

Wakabayashi H et al 2014, Mori T et al 2017 et al

| Aged =65 years and older
| and following commands

!}

H%< 26 kg/I8 kg GS<0.8 msec

JLow HS and/or Low GS

DA< 7.0 kgm? /5.8 kgm?
LA« 1.0 kg ¢ 4.7 kg'e?

JLow CC,DXA, and/or BIA

Not low | Hand grip strength (HS)
and gait speed (GS)
Not low i General muscle mass |
Normal . Swallowing function |
LDysfmchinn
Yes | Obwious causative disease
of dysphagia
JNo

L S L A
Naamzw:ﬁ:&baph@iﬂ

Swallowing muscle

strength

Not low or no measurement L

.LLDW

Tongue pressure = 200 kKPa

Posibiosarcopenicdyshaa] | Probaic sacopenc sphesi




Sarcopenic dysphagia

* Definition

A swallowing disorder due to sarcopenia involving the whole—body skeletal muscles and

swallowing muscles

Dysphagia w/o sarcopenia of the whole—body skeletal muscles : not considered sarcopenic

dysphagia

Primary and secondary sarcopenia after inactivity, malnutrition, disease including invasion

(acute inflammation), cachexia (chronic inflammation) : included in sarcopenic dysphagia

cd with sarcopenia duetesacuromuscular disease or ot considered

Age, activity,
nutrition, ( -
disease-related, Dysphagia
not NMD, -
sarcopenia

Dysphagia assess

sarcopeniy

( Sarcopenia
dysphagia )

Mori T et al 2017 et al, Fujishima I et al 201
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Mechanisms and risk factors of sarcopenic dysphagia

« Specificity of the swallowing muscles

« Pharyngeal and intrinsic laryngeal muscles are striated muscles originated from the fourth
brachial arch, which 1s different from those of somatic muscles composing the skeletal muscles

of the extremities

e These muscles are regulated by the respiratory center in the brainstem & show activities that

are mainly synchronized with expiration
- These muscles are more resistant to disuse—-related atrophy than general somatic muscles

 The muscle mass of the geniohyoid muscle, which does not receive cyclic respiratory input, has

been reported to decrease with aging

e Little 1s known about the influence of aging on the thyrohyoid muscle, which does receive
respiratory input

- These differences should be taken into consideration when the pathophysiology of sarcopenia is

r]iqmqupﬂ Mori T et al 2017 et al, Fujishima I et al 2019



Mechanisms and risk factors of sarcopenic dysphagia

 Age-related sarcopenia combined with dysphagia

« Sarcopenia and dysphagia are common in older people (1-33% with sarcopenia, 11-68%

with dysphagia in older people)

 Age-related loss of the muscle mass involved in swallowing, such as a decease in tongue

thickness & the geniohyoid muscle, a increase in the pharyngeal lumen size
« Problem of decreased tongue pressure, chewing, and swallowing function
 Poor physical activity = less swallowing opportunities & difficulty maintaining a high QoL

 LLoss of teeth, poor oral hygiene, decrease the efficiency of chewing, poor bolus formation,

decreased saliva production = contribute to development of dysphagia

 Other risk factors : poly pharmacy, psychiatric disorders, social isolation, alcohol abuse

Mori T et al 2017, Dellis S et al 2018, Fujishima I et al 201



Mechanisms and risk factors of sarcopenic dysphagia

Agir‘lg * Age-associated muscle loss

The mechanisms of dysphagia caused

* Inflammatory conditions (e.g., organ failure,

i malignancy) ) . .
Disease iptonbtiiey by sarcopenia are similar for secondary
= Neurological disorders
. « Sedentary behavior (e.g., limited mobility Sal’COpenla in the generahzed Skeletal
Inactivity or bedrest)

» Physical inactivity mUSC1eS and muscles related to

* Under-nutrition or malabsorption

Malnutrition - Medication-related anorexia SWEIHOWng after inactivity, malnutrition,

* Ower-nutrition/obesity

Supplementary Table 2
Risk Factors of Sarcopenia in Studies From East and Southeast Asia Since 2014

Categories Risk Factors

Demographic characteristics Age, sex

Household status Living alone or living with children and/or grandchildren; Person's satisfaction with their perceived level of family function
(family APGAR score)

Lifestyle habits Binge drinkers with weekly or daily alcohol consumption (women); short sleep duration or having long sleep duration
(women); water intake from food (g/d and cup/d) and dietary water adequacy ratio (mL)

Physical activity Locomotive syndrome (one study for women)

Dietary pattern, dental Lower frequency of nut consumption per week; impaired dentition status; higher dietary variety score

condition and nutritional status (one study for women); lower body mass index [ =18.5); risk of malnutrition ( MNA score)
Comorbidities Osteoporosis; cardiovascular risk factors (including type 2 diabetes mellitus, hypertension, dyslipidemia)

APGAR, adaptability, partnership, growth, affection, and resolve; MNA, Mini Nutritional Assessment.
Chen LK et al 2019, Cruz-Jentoft AJ et al 2019, Fujishima [ et al 2



Mechanisms and risk factors of sarcopenic dysphagia

» Association between sarcopenia and inflammation

Tongue —— .
g AN
60 - “:%<$?§5?
50 R N A
g 1 = \%?};
3 Bt
§ 40 ; ) ﬂ;‘-&\
s ) I -
3 30 A m Control
o pneumania
T 20 1 model
=
L 10 i
Q d
F H S P & P N P S
A A A
il = = G = - R - - oo a8
P & & & S &
S & A &

Fiber Size (um?)

Figure 2 Representative images and frequency distributions of fiber size in the tongue isolated from control mice (green bars)
aspiration pnieumonia model mice (red bars). As a representative of swallowing muscles, the tongue was isolated from control o
aspiration pneumonia model mice. The frequency distribution of the cross-sectional area for individual myofibers was evaluatec
using hematoxylin—eosin stained sections of the tongues. Myofibers showed a leftward shift to a greater proportion of smaller
fibers in the aspiration pneumonia model. This result suggests atrophy of the swallowing muscles in the aspiration pneumonia
model. Scale bar, 100 pm. *P < 0.05, # = 6-8 in each group. Modified from Figure 5 in Komatsu ef al.1 with permission.

Pro-inflammatory
» mediators N Autophagy
Ubiquitin
ligases

Muscle atrophy

Figure 1 A schema of molecular mechanisms of muscle
atrophy by inflammation. Inflammation induces the
production of pro-inflammatory cytokines, and activates
calpains and caspase-3. Activated calpains and/or caspase-3
cleave myofibrillar proteins. The ubiquitin-proteasome system

Figure 3 Aspiration pneumonia (b) g 105 - deg{ades cleaved proteins. Autophagy is another pathway of
induces muscle atrophy in older @ £ muscle atrophy by inflammation.
patients. (a) Cross-sectional areas of 2% 100 o

the dorsal muscle group at T12 o= 95 -

vertebral level (surrounded by yellow ? B,

lines) were measured. (b) The cross- 2_ (] 90 - *

sectional area in (a) before the s -3 85

treatment was set as 100% and g-g

relative change is shown after the g3 80 +

treatment. *P < 0.05 versus before 8 ® 75

the treatment, n = 8 in each group. o8 Befors After

Modified from Figure 6 in Komatsu g . i aatiant, ‘e baakiant

et al.1 with permission. L

Onset or recurrence of
aspiration pneumonia

Development of

. [Inﬂammation]
sarcopenia

Muscle atrophy /

Malnutrition

Figure 4 The vicious cycle of aspiration pneumonia. Onset
of aspiration pneumonia induces sarcopenia and makes
patients susceptible to the recurrence of aspiration
prneumonia; or, sarcopenia induces aspiration pneumonia in
older people and causes further muscle atrophy and
malnutrition.

Okazaki T et al



Mechanisms and risk factors of sarcopenic dysphagia

 The causal relationship between sarcopenia and dysphagia

.. Decrease muscle
Activity—

. mass and
nutrition—

disease- related strength of W.hOle
body and eating-—

sarcopenia related muscles
Sedentary
lifestyle owing to Sarcopenic
disease- or ben
dysphagia

aging-related
disability

Texture—-modified
diets contain a
relatively low

amount of energy

and protein

Maeda K et al

N~ o~ o~



Mechanisms and risk factors of sarcopenic dysphagia

 Hospitalization may accelerate the development of sarcopenic dysphagia!

Tentative NPO,
insufficient
nutrition
(nutrition-related
sarcopenia)

i D

Forced bed rest
(activity-relat:d
sarcopenr

[atrogenic
sarcopenia

i~y

/ R
e '

/ Sarcopenic

| dysphagia

Maeda K et al



Mechanisms and risk factors of sarcopenic dysphagia

N nutrients bPy

-,

Article
Development and Predictors of Sarcopenic Dysphagia
during Hospitalization of Older Adults

Keisuke Maeda ¥2#( Yuria Ishida 3, Tomoyuki Nonogaki 4 Akio Shimizu 50,
Yosuke Yamanaka ®, Remi Matsuyama & Ryoko Kato 4 and Naoharu Mori 12

Table 2. Multivariate logistic regression analysis for swallowing problems.

Variables Adjusted OR 95% C1 P

Age 0.994 0.978-1.010 0.461
Male sex 1.148 0.921-1.429 0.219
CCI score 1.017 0.983-1.053 0.329
PS score 1.278 1.119-1.459 <0.001
Gait (reference: goes out)

Out of bed/chair 1.249 0.879-1.775 0.215

Bed/chair 1.716 1.088-2.707 0.020
MMNA-SF score 0919 0.871-0.970 0.002
Food intake (reference: sufficient)

Insufficient 1.586 1.205-2.088 0.001

None 2333 1.602-3.397 <0.001
Length of hospital stay 1.008 1.003-1.013 0.001
Primary disease for admission abbreviated

Abbreviations: OR, odds ratio; CI, confidence interval; CCI, Charlson Comorbidity Index; P5, Eastern Cooperative
Omncology Group-defined Performance Status; MNA-SE Mini Nutritional Assessment Short Form.

A Age B performance Status C aait
12% —- - T R — - - 1% -
« t *
(14 19 4
65-74 7584 285 {ymars) o 1 2 3 4 G out O;}of_ Bed/chair
bed,chair
D Body mass index E mna-sF F  Foodintake for 5 days
12% - - T S - 4% R
B A { - P } . 16% N }
} E 3
* -
0% 0% [0:
215 18.5-21.9 tke/m’) z12 811 27 {points) Sufficient None
22249 <18.4 Insuffidant

Figure 1. Prevalence of swallowing disorders at discharge. Percentages and 95% confidence interval of
patients with swallowing disorders at the time of discharge from hospital in the groups stratified by
age (A), Performance Status (B), mobility status (C), body mass index (D), nutritional status assessed
by MNA-SF (E), and food intake at admission (F). The worse the condition observed at admission
deteriorates, the more patients suffer from swallowing disorders during hospitalization. Abbreviations:
MNA-SE, Mini Nutritional Assessment Short Form.

A calf circumference B Hand-grip strength C Ppossible sarcopenia

0% % %

Intact  Decreased Intact  Decreased Absence Presence

Figure 3. Prevalence of swallowing disorders regarding possible sarcopenia indicators in a subgroup
analysis. Percentages and 95% confidence interval of patients with swallowing disorders at the time of
discharge from hospital with comparisons between groups in terms of calf circumference (A), hand grip
strength (B), and possible sarcopenia (C). Patients presenting with decreased muscle mass and strength
and possible sarcopenia at admission are likely to develop swallowing disorders during hospitalization.

Maeda K et al
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Clinical presentation of sarcopenic dysphagia
Diagnosis is quite difficult

The condition, which is recognized as sarcopenic dysphagia, is underestimated and

underdiagnosed as a cause of symptoms in the older people
The prevalence of dysphagia in the sarcopenic population was reported to be 32%

The main clinical presentation i1s possible through the recording of complications

« Choking and tracheobronchial aspiration due to loss of deglutition safety = lead to aspiration

pneumonia (occur in up to 50 % of the nursing home residents, approximately 45 % die)

 Dehvdration and malnutrition due to loss of deglutition efficacy

The syndrome of sarcopenic dysphagia : important factor of recurrent aspiration

pneumonia and the generalized loss of skeletal muscle

Wakabayashi H et al 2019, Dellis S et al 2C



Diagnosis of sarcopenic dysphagia

« Consensus diagnostic criteria for sarcopenic dysphagia was proposed by the 19% annual

meeting of the Japanese Association of Dysphagia Rehabilitation in 2014

Table 1 Consensus diagnostic critena for sarcopenic dysphagia

1)
2)

Presence of dysphagia.
Presence of generalized sarcopenia (generalized loss of
skeletal muscle mass and strength).

3)

The results of imaging tests (computed tomography,
magnetic resonance imaging, ultrasonography) are
consistent with a loss of swallowing muscle mass.

4)
5)

The causes of dysphagia are excluded except for sarcopenia.

The main cause of dysphagia is considered to be sarcopenia
(if other causes of dysphagia such as stroke, brain injury,
neuromuscular diseases, head and neck cancer, and
connective tissue diseases exist).

Definite diagnosis: 1, 2, 3, 4

Probable diagnosis: 1, 2, 4

Possible diagnosis: 1, 2, 5

« However, imaging evaluations of the loss of mass of the swallowing muscles were difficult to

perform, and thus arriving at a definite diagnosis was difficult

Mori T et al 2017, Wakabayashi H et al 202



Diagnosis of sarcopenic dysphagia

 The diagnostic algorithm for sarcopenic dysphagia was published by the Working Group on
Sarcopenic Dysphagia in 2017 is the only reliable and validated diagnostic method

The cut—off values of the European Working Group on
Sarcopenia in Older People 2 (EWGSOP2)

% Handgrip strength (<27 kg in men, <16 kg in women)

% Appendicular skeletal muscle (ASM)/height? (<7.0 kg/m?

in men, <5.5 kg/m? in women)

Aged =65 years and older

% Gait speed (0.8 m/s) and following commands
The cut-off values of the Asian Working Group for Not low | Hand grip Steﬂgth (HS) | HS<26ka18 ke G508 nisec
Sarcopenia (AWGS) 2019 and gant speed (GS)
Handgrip strength (<28 kg in men, <18 kg in women) ' JLow HS and/or Low GS
Appendicular skeletal muscle (ASM)/height? (<7.0 kg/m? Not low I o neral muscle mass Eportch it g
in men, <5.7 kg/m? in women by bioimpedance, <5.4 ' |Low CC,DXA, and/orBIA
kg/m? in women by dual-energy X—-Ray absorptiometry) Normal Swallowing function
Caﬁ circumference (<34 cm in men, <33 cm in women) ] Dysfunction
Gait speed (=1.0 m/s) Yes -Db‘viuus causative disease
of dysphagia
The cut—-off value of tongue pressure I l INo
% 20<kPa No sarcopenic dysphagia Swallowing muscle Tongue pressire < 20.0kFa
Figure 1 Diagnostic algorithm for strength
Hi_ll'l'_'L'l[_"l_‘.-[]El'_' Ll}'ﬁ[.li;;i;gil.j'lf_'l: calf < Not low or no measurement 1, _LLuw
circumierenoe: Suo, U -CIIETYY STy o 5 \ ' -
absorptiometry; BIA, L1E-.1E:1:|[.1-:-.|.;1E::L'-: ;1:1;1[}'5E5. Possible sarcopenic dysphagia | | Probable sarcopenic dysphagia

Mori T et al 2017, Wakabayashi H et al 2021



Diagnosis of sarcopenic dysphagia (sarcopenia)

Aged >65 years and older Primary health care or community preventive services settings Acute to chronic health care or clinical research settings
and following commands
f Ca » Calf circumference (M: <34 cm, F: <33 cm) Presence of any of the following clinical conditions:
¥ o€ or » SARC-Fz4 » Functional dedine or limitation; unintentional weight loss;
Not low Hand g;llp StIBllgﬂl (HS) HS< 26 kg/18 kg GS<0.8 m/sec Finding or > SARC-CalF =11 depressive mood; cognitive impairment; repeated falls; malnutrition
and gait speed (GS) » Chronic conditions (heart failure, chronic obstructive pulmonary
Case disease, diabetes mellitus, chronic kidney disease, etc)
$Low HS and/or Low GS Finding — ; )
Not low | DXA< 7.0 kgl / 5.4 kg/m? If no dinical conditions abowve are present:
| General muscle mass ‘ BIA<7.0kgm? / 5.7 kg/m? » Calf circumference (M: <34 cm, F: <33 cm)
Low CC.DXA. and/or BIA or > SARC-F=24
Normal L - or » SARC-CalF 211
Swallowing function i 1 ]
&Dysﬁmction ) -
. . . Muscle strength or Physical performance Muscle strength
Yes Obvious causatwg disease » Handgrip strength » S-time chair stand test (212 s5) » Handgrip strength (M: <28 kg, F: <18 kg)
of dysphagia LIRS (M <28 kg, F: <18 kg) l,
v VY Vv WV &NO | -
No sarcopenic dysphagia | Swallowing muscle Tongue pressure < 20.0 kPa 1 Refer to confirm Physical permrmal?ce
strength diagnosi or 3 5t char st st 2124
i H - . . - -z
Not low or no measurement & iLOW Possible sarcopenia > Diagnosis or » Short Physical Performance Battery: €9
Possible sarcopenic dysphagia | | Probable sarcopenic dysphagia ' |
Appendicular skeletal muscle mass (ASM)
» Dual-energy X-ray absorptiometry (M: <7.0 kg/m?, F: 5.4 kg/m?)
The Cth_Off Values Of the Asian Working Group for g or » Bioelectrical impedance analysis (M: <7.0 kgfm3 F:c:b.fkg,-'m3]
Sarcopenia (AWGS) 2019 |
% Handgrip strength (<28 kg in men, <18 kg in women) ! '
X Appendicular skeletal muscle (ASI\/D/helth[2 (<7O kg/l’l’l2 Sarcopenia Severe sarcopenia
in men, <5.7 kg/m2 11’1 women by blOlmDedal’lCG, <5.4 Low ASM + low muscle strength Low ASM + low muscle strength
o . . OR Low physical performance AND Low physical performance
kg/m? in women by dual-energy X—Ray absorptiometry)
Calf Circumference (<34 Cm in l'I'len’ <33 Cm in Womerl) Fig 1. AWGS 2019 algorithm for sarcopenia. F, female: M, male.

Gait speed (£1.0 m/s)

Mori T et al 2017, Chen LK et al 201¢



Diagnosis of sarcopenic dysphagia (sarcopenia)

Aged >65 years and older

and following commands

v
Not low | Hand grip strength (HS) | HS<26ke/I8 kg GS=<0.8 m/sec
and gait speed (GS)
JLow HS and/or Low GS
Not low I General muscle mass ‘ Ereh s i
Normal Swallowing function
| Dysfunction
Yes Obvious causative disease
of dysphagia
Y v N v &NO
No sarcopenic dysphagia | Swallowing muscle Tongue pressure < 20.0 kPa
strength
Not low or no measurement |, JLow

Possible sarcopenic dysphagia | | Probable sarcopenic dysphagia

The cut—-off values of the European Working Group on
Sarcopenia in Older People 2 (EWGSOP2)
% Handgrip strength (<27 kg in men, <16 kg in women)

% Appendicular skeletal muscle (ASM)/height? (7.0 kg/m?
in men, <5.5 kg/m? in women)
% Gait speed (£0.8 m/s)

SARC-F NEGATIVE
or clinical
suspicion

POSITIVE
OR PRESENT

Muscle strength ez 1R

In clinical practice,
this is enough to
mmmm s trigger assessment of
causes and start
intervention

Muscle quantity FYENTg T
or quality

DXA; BIA, CT, MRI

LOwW

Physical

Performance
Gait speed, SPPB,
TUG, 400m walk

Figure 1. Sarcopenia: EWGSOP2 algorithm for case-finding,
making a diagnosis and quantifying severity in practice. The
steps of the pathway are represented as Find-Assess-Confirm-
Severity or F-A-C-§, “Consider other reasons for low muscle
strength (e.e. depression, sroke, balance disorders, peripheral
vascular disorders).

Mori T et al 2017, Cruz-Jentoft AJ et al 2019



Diagnosis of sarcopenic dysphagia (dysphagia)

Aged >65 years and older
and following commands

¥

Not low | Hand grip strength (HS) | HS<26ke/18 kg GS=0.8 nusec
and gait speed (GS)
$Low HS and/or Low GS
Not low I General muscle mass ‘ g,’;ffoi:ﬁl)sﬁkﬁf
lT ow—CC DXA _and/or BIA
Normal Swallowing function
Yes Obvious causative disease
of dysphagia
Y v b v &NO
No sarcopenic dysphagia | Swallowing muscle Tongue pressure < 20.0 ka
strength
Not low or no measurement |, JLow
Possible sarcopenic dysphagia | | Probable sarcopenic dysphagia

The assessment of dysphagia
Simple screening tests : EAT-10, FILS (Food intake level scale), FOIS (Functional oral intake scale)

Tahle 1
Food Intake LEVEL Scale

No oral intake
Level 1: No swallowing training is performed except for oral care.
Level 2: Swallowing training not using food is performed.
Level 3: Swallowing training using a small quantity of food is performed.
Oral intake and alternative nutrition
Level 4: Easy-to-swallow food less than the quantity of a meal {enjovment level) is ingested orally.
Level 5: Easy-to-swallow food is orally ingested in one to two meals, but alternative nutrition is also given.
Level 6: The patient is supported primarily by ingestion of easy-to-swallow food in three meals, but alternative nuirition is used
as a complement.
Oral intake alone
Level 7: Easy-to-swallow food is orally ingested in three meals. No alternative nutrition is given.
Level 8: The patient eats three meals by excluding food that is particularly difficult 1o swallow.
Level 9: There is no dietary restriction, and the patient ingests three meals orally, but medical considerations are given.
Level 10: There is no dietary restriction, and the patient ingesis three meals orally (normal).

Swallowing training: Training conducted by an expert, wellinstructed caregiver, or the patient himself/hemself to improve the swallowing func-
tiomn.

Easy-to-swallow food: Food that is prepared so that it is easy to swallow even without mastication, for example, meat and vegetables are gelatinized
or homogenized in a mixer.

Alternative nutrition: Non-oral nutrition such as tbe feeding and drip infusion.

Food that s particularly difficult o eat: dry and brittle food, hard food, water, and so on.

Medical considerations: guidance, tests, examinations, and so on, for ssmptoms suggestive of swallowing disorders such as choking and the feeling
of food remaining in the pharynx.

Bedside examination tests : TOR-BSST (Toronto bedside swallowing screening), GUSS (Gugging swallowing
screen), V-VST (volume-viscosity swallow test), WST (water swallowing test), MWST (modified WST)

Instrumental tools : videofluoroscopy, videoendoscopic evaluation

Kunieda K et al 2013, Mori T et al 2017
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Dysphagia (2015) 30:80-87
DOI 10.1007/s00455-014-9577-y

ORIGINAL ARTICLE

Hard Palate

A Decreased Tongue Pressure is Associated with Sarcopenia

Upper Incisors and Sarcopenic Dysphagia in the Elderly

Balloon o
Keisuke Maeda - Junji Akagi
Aged >65 years and older Table 4 Univariate analyses show differences in parameters between
and foTJowing commands the non-dysphagia group and dysphagia group
v Variable Dysphagia Non-dysphagia p value
Not low | Hand grip strength (HS) |HS<26ke/18 kg GS=<0.8 m/sec (n=44) (n = 60)
and gait speed (GS)
{Low HS and/or Low GS MTP (kPa) 14.7 + 8.0 253+ 7.7 <0.001
/5.4kgh A 848 + 4.1 842+ 56 0.502
Notlow ™ G eneral muscle mass BT b T ge (years)
JLow CC.DXA. and/or BIA AC (cm) 208 £ 3.1 253+£33 <0.001
Normal Swallowins fanch - ’ TSF (mm) 83+ 52 13.5 £ 7.1 <0.001
wallowing unction 2
‘I,Dy " AMA (cm”) 26.7 +£ 6.8 357 £ 80 <0.001
sfunction
Yes Obvious causative disease BMI (kg/m’) 184 £ 3.6 218 £4.0 <0.001
of dysphagia Albumin (g/dL) 28 £ 06 3406 <0.001
LNO MNA-SF (points) 7.1 £ 2.9 99 + 2.8 <0.001
Swallowing muscle Tongue pressure < 20.0 kPa CONUT (points) 58 +29 3827 <0.001
Barthel index 36.8 £ 34.1 56.4 £ 389 0.015
{points)
Sex (men, %) 31.8 36.7 0.679
Dentures (%) 59.1 60.0 1.000
Sarcopenia (%) 1.7 31.8 <0.001

MTP maximum voluntary tongue pressure against the palate, AC mid-
upper arm circumference, TSF triceps skinfold thickness, AMA arm
muscle area, BMI body mass index, MNA-SF Mini-Nutritional
Assessment short form

Maeda K et al 2015, Mori T et al 201



Diagnosis of sarcopenic dysphagia (tongue pressure)

Assessment of Tongue Strength in

. . A Tongue pressure (subgroup)
Sarcopenia and Sarcopenic
Dysphag Ia: A SYStemﬂtlc Revl ew and Group by Study Statistics for each study Difference in means and 95% ClI
Dysphagia 5
1 Difference Lower Upper
Meta-Analysis nmeans  hmt
No Chen etal. (2020) 1600 -6714 3514 - —-}
Kuan-Cheng Chen® No -1600 -6714 3514
Der-Sheng Han'® a) A Tongue pressure (overall) Not specified Kobuchi et al. (2020) -8600 -11.947 5253  f—
) Not spedified Kaji etal. (2019) -5.200 -11.038 -1.362
c“:f""ﬁ;i”'fm' o Study Statistics for each study Difference in Not specified Suzuki et al. (2018) -7.200 -10.763 -3.637
ol of Medicine, Tisped et e ————— i ¥ P
Hospiet Hebu Branch, T Ditfecsnce: Lower Upper means and 95% CI Not specified Machida et al.(2017) 6800 -9484 -4.116 =
Mecical Liniversit Taipes, T imeans: Benit: Bt Not specified 7276 -8968 5585 W@
Yes Sakai et al. (2019) -7.460 -9.455 -5465 .-
Chen et al. (2020) -1600 -6.714 3514 5 Yes Wakabayashi et al. (2019) 1300 -2527 5127 =
Kobuchi et al. (2020) -8.600-12.256 -4 944 Yes Ogawa et al (2018) 2730 -0622 6082 =
Sakai et al. (2019) -7.460 -9.455 -5.465 Yes 1262 8442 5918 (e ———
Wakabayashi et al. (2019) 1.300 -2.527 5.127 — 800 400 000 400 800
Kaji et al. (2019) -6.200-11.038 -1.362 p— Sarcopenia Non-sarcopenia
Ogawa et al. (2018) 2.730 -0.622 6.082 -
Suzuki et al. (2018) -7.200-10.763 -3.637
Machida et al.(2017) -6.800 -8.781 -4 819
-4.353 -7.257 -1.450 "
-8.00 -4.00 0.00 4.00 8.00 B Tongue pressure (subgroup)
= taons ;
B Tongue pressure (overall) Group by Study Statistics for each study Std diff in means and 95% CI
Dysphagia ¥
Study Std diff in means Stddiff Lower Upper
_ and 95% Cl inmeans limit  limit
I:‘;:;?\:gm’t' ul'l’:“i’t' No Chen etal. (2020) 0127 0531 0278 —
No 0127 -0531 0278
Chen et al. (2020) -0.127 -0.531 0.278 —H— Not specified Kobuchi et al. (2020) -1.371 -1963 -0.778 f—
Kobuchi et al. (2020) -1.331 -1.950 -0.712 |— Not specified Kaji etal. (2019) -0.649 -1.160 -0.137 8-
Sakai et al. (2019) -0.981 -1.257 -0.704 [Mi— Not specified Suzuki et al, (2018) -0.783 -1177 -0.390 —8——
Wakabayashi et al. (2019) 0.137 -0.266 0.540 . — Not specified HMachida et al.(2017) 0957 -1.349 -0566 -
Kaji et al. (2019) -0.649 -1.160 -0.137  —@— :‘Nwwﬁed iz e z:gg :;g g %3 P
Ogawa et al. (2018) 0.312 -0.073 0.697 8 2% akal st dl, (2019) : 4
Suzuki et al, (2018) 0783 -1.477 -0.390 u Yes Wakabayashi et al. (2019) 0.137 -0266 0540 w
e , : : . Yes Ogawa etal. (2018) 0312 -0073 0697 -
Machida et al.(2017) -1.008 -1.318 -0.698 Yes 0187 -1.059 0686 ‘______
0AaT-0715 018 * 400 050 000 050  1.00
-1.00 -0.50 0.00 0.50 1.00
= i g 3 Sarcopenia Non-sarcopenia
FIGURE 3 | Forest plot of the subgroup analysi of the tongue pressure basad on the presance of dysphagia quantiied by the weight mean ditlerance (A) and
FIGURE 2| Forest plot of the tongue pressurs in the overall participants quantified by the weighted mean difference (A) and standardized mean differences (B). standarcized mean dfferences (B).

Chen KC et al 2021



Diagnosis of sarcopenic dysphagia

 Between—study heterogeneity for diagnosis of sarcopenia & sarcopenic dysphagia

Table 1 Characteristics of included studies on diagnosis

First Author Year Diagnosis method of sarcopenic dysphagia Publication type Num-
ber of
patients

Sakai K 2020 Sarcopenia and dysphagia. no other causes of dysphagia Cross-sectional 60

Kasahara K 2020 Diagnostic algorithm for sarcopenic dysphagia Case report |

Kunieda K 2020 Diagnostic algorithm for sarcopenic dysphagia Case series 16

Nakayama E 2020 Sarcopenia and dysphagia, no other causes of dysphagia Case report I

Azzolino D 2019 Consensus diagnostic criteria for sarcopenic dysphagia Review 0

Fujishima | 2019 Diagnostic algorithm for sarcopenic dysphagia Review 0

Cha S 2019 Sarcopenia and dysphagia Cross-sectional 236

Wakabayashi H 2019 Diagnostic algorithm for sarcopenic dysphagia Cohort 108

Sakai K 2019 Sarcopenia and dysphagia Cross-sectional 245

Miyauchi N 2019 Diagnostic algorithm for sarcopenic dysphagia Cohort 125

Dellis S 2018 History recording, physical examination, laboratory Evalua-  Review 0

tion and diagnostic imaging

Wakabayashi H 2018 Diagnostic algorithm for sarcopenic dysphagia Randomized controlled trial 104

Ogawa N 2018 Diagnostic algorithm for sarcopenic dysphagia Cross-sectional 55

Yamada Y 2018 Diagnostic algorithm for sarcopenic dysphagia Case report I

Uno C 2018 Diagnostic algorithm for sarcopenic dysphagia Case report |

Hashida N 2017 Sarcopenmia and dysphagia Case report |

Maeda K 2017 Sarcopenia and dysphagia, no other causes of dysphagia Cohort 95

Mon T 2017 Diagnostic algorithm for sarcopenic dysphagia Cross-sectional 119

Borda MG 2017 Consensus diagnostic criteria for sarcopenic dysphagia Case report |

Wakabayashi H 2016 Consensus diagnostic criteria for sarcopenic dysphagia Case report 1

Maeda K 2016 Sarcopenia and dysphagia. no other causes of dysphagia Case report 1

Wakabayashi H 2014 Consensus diagnostic criteria for sarcopenic dysphagia Review 0

Wakabayashi H et al 2021



Case

 Problem list>

* (Gait disturbance

* Malnutrition
« MRSA sepsis

e Multiple comorbidities

 Dysphagia

« r/o Sarcopenia

- P/Ex>

924 9] AL

Lt. bipolar hemiarthroplasty *]33

EREREE B

L7 Ao] AA A

MRSA sepsis

- Age, activity, nutrition, disease-related

sarcopenia®] ¢ &1}

« Height: 158 cm weight: 42 kg BMI: 16.8 kg/m?

* Physical performance

« BBS 2

« 10MWT NT

« OSTSNT

« Grip strength 0.2/0kg

« Swallowing function>

 Oral & pharyngeal phase dyspahgia on VESS

 Tongue pressure : no measurement

Not low

Aged >65 years and older
and following commands

v

Not low]

Hand grip strength (HS)
and gait speed (GS)

Normal

General muscle mass

LLOW CcC.D

HS< 26 kg/18 kg GS<0.8 m/sec

lLowHS and/orLowGS

DXA< 7.0 kg/m? / 5.4 kg/m?
BLA<7.0 kg'm® / 5.7 kg'm?

and/or BIA

Yes

Swallowing function

&Dysﬁmction

v ¥V N v

Obvious causative disease
of dysphagia

‘LNO

No sarcopenic dysphagia

Swallowing muscle
strength

Tongue pressure < 20.0 kPa

Not low or no measurement & JLow

Possible sarcopenic dysphagia

Probable sarcopenic dysphagia




Case

 Plan>

e Nutritional assessment & support

 Swallowing therapy

 Physical therapy



Case

* Nutritional assessment & support>

2021-04-21 09:30 [BTAL: F==0)]

HIFE -8

1. ‘B EE M Nutrition Screening)

1) Sg 92

2) BMI : 168

3) S-albumin : 3.5

4 EFlE T

S HEDE:F

2 EE=AEC 0 [SE]Y SiERUCE
1) B7FET 105

2) BIEL: 2

2021-04-21 10:22  [BTA = B 0])

W Mutrition Assessment

1. Food and Nutrition related History
HEE - Xot
MARY - BopE RN 2THY)
=433 - 600keal(50% of nesds)
BLME J B EF 0 KX 1145keal, BF 1599, THEE 46g, A% 37g (CPF ratic = 56%, 16%, 29%)

2. Anthropometic Measurements
7| 158cm, HIZ 42kg, IBW 52.4kg 80.2%
BMI 16.5

3. Biomedical Data
Alb: w 28 Hgb: 129, TLC 7154, chol: w 89,

4. Medical History
TITHY - Fever, unspecified

5. Mutrition Requirements
HU XM ZE - 30kcal/kg(IBW) = 1600kcal/d
CHEE 524 * 1.2g/kg = 63g/day

B Mutrition Intervention
S : YU DT 270 To% Ol4 YIS FX

Iits FYSMRE B BO EM, AT M EMER 2oty FEE T UL

OOl HOHE ME EA MAMSE I{E O AMASEZE ERA M ME fever, S-alb level 52| FYN MEE BEEtE A B
|2 = O HHE] Moderate PCMEE SHEHELICE

HAEAE) TRH R MAHEHE ZUET 513&UCE Diet intervention 2EA] GYE HEE 2|3 2UFLCE ZEARELCL

o



Case

Nutritional assessment & support>

2021.4.28 NST ¢

[ D.:F.-‘I'-.l'] ilxﬁﬁ.‘ﬂ

1. Rec. diet: BES5 =4, 20t 1300keal (500-350-300-3507

2. EH 427 NG tube feeding JHAIZIH 22 100+4 (400kcal) feeding MIE2LICH

3 ER 082 YEHEF, JAEHE, HHE”‘F—L‘*.%F = 2FESE F2IH EEEHH FHAM 2.
HEh UFE A2 2-32MEC 2 Blcc 1212 feeding slowly build up SHH ZAIZ] HEEILICH
2 EY SE= 500-350-300-350 (1300kcal) LICH

4. EX} refeeding svndrome M Z2|5HAI D, electrolvte close monitoring SFAIZ] HESHLICE.
B, ERLIS] DERLEH, A AETEE DL APEENSLICH

[2FAH] 2O

feeding E2F Al TPN CHHEC 2 Zierat= A O HEELLICH BN 200-400kcal fday feeding Al
TPN 40m1/hr, EN BOOkcal/day feeding Al TPN 30ml/hr, EM 800kcal/day feeding Al TPN

20ml b, EWO1000kcalAdav =2 A TPH cut SHH FH M2,

[ZFZA] 22T

AT FA =Y 2 HE0 2
EHOIGH FHAMZ.

Z2E HES Hal ZLHZ=A HE = 1AZE SL4H2IE 30-40E HEMAZHNZ
[2A}] 2HEO

feeding 2 HEL I2IH ZHEGHH #HE EF6HH A0 refeeding syndromed| =2/, H
& close monitoring TEAIZ] HEELICEH

= RLUIHZ ZEEHCH bowel sound ZEH2 Q0 HY B SRS

2021.5.5 NST &

[Z2FM] 224

1. AL BT 2ds O, HotEad 1Bty g &, 22 WAIZ2E 2ol NPD ES-ILICH
g, A, bowel sound & ELIEISHH diet MMHAIEE 2ETHH =HME.

3. HE HEL, MEE ZRAH BEEHIH ZAD, EETF FRA4E T2 0IAIRIS TPH &
s 2 REEA?] HIELICH, M5 regimen 2 2FHE HAJE EU4HH ZHAZ.

4, ERAS B2, FEEISTE ZLIEH Aok SLIC

[2EAH] 2ZEA

WO T A TPH SDni/hr 2 B B3 D25i0 RAND, diet MM S0 EEN a0 42
M Al TPN 30mi/hr, SH2A B0 SF AL TPN 20ni/hr, SRA 08 0|4 HREOZ MH A

TPH cut oHH =HAZ.

[ZHEA 22

HME A sitting position SATHH HEG &0 FEFHAIZ] HEELICH 21E, ARz 22
aspiration sy SMHE F2ZH ZEEHH FHAMZ.

[2YAH] ZHED

AAHE O/ CEHHA DR 2 22 M HELDH [ BAE
Ch, MM £22F TEATER PN &3 DHGHH FHAZ.

Sz MHEINS HJEL



Case

* Nutritional assessment & support>

2021.5.13 NST ¢

[Z2EAM] 25

1. EAF B0 B2 01", AMdz=2 Z5 #5 ZSELICH

2. 0F ARAUFES 22ath] B2, SZFEE ARl SIsLICH TPH support SAGHHE &
Az, 2N [IE HE reginen = ZFHE HAUIE FU5HAD HEELICH

3 24ds HER TEY £ BHHNZ2 0" A4 BEELICH (94 (s

4, NoT @8 E5akRsUICH nutritional further management ES A Z2E HEE 2|z 1
ot AT, ZAFELICE

[ZFAH =&

228% E&ab =0 ZES TPH suppart RAGHH A2, WL & 17387 %
Al TPH 30miAhr, 172 B2 8 A TPH 20ml/hr, 27382 0|4 HEESZE M A TPH cut 7}
SELICE

TPH M tamipool 1wial SAIGEAID, furtman 0.5vial FII2 ZZFHH TAHMT. A3HEFH =
SEF TERIM TPN ZEH Al OIEFE 22 2N cut SHALL HEELICE.

[t A 2

g Al sitting position SAIGHH #HEol A0 HgatA?| BEELICH 21&, A2 22
aspiration sk SIS Z2|SH EHEREHH AR,

[Z1AF] 2HEDH

ZLAEF 01 SEHHAM 85 228 2207 ST = F2FE FA
F HUOIHEE UK PN FASHH A E.

b1l

P

rr

=101 =20

ml[l



Case

« Swallowing therapy>
« Oromotor stimulation (ice stick)
 Tongue exercise
 [Laryngeal movement training
 Direct swallowing training (&AE, vty AFH, =, WdaF2 1|9 a 5
=3h
 Physical therapy>
« Complex PT (gait training from tilt table)

« Cardiac rehabilitation (PRE ex using leg extension & leg curl, PBWSTT)



Case

 Progress>

5/20 RM A1} 3 VESS Al&) > 930 22 H7} B715te] & Astr 22 194 X8t A== AE QA

A g,
5/25 AstEZ2 1A AFste] Astrz2 297 &2 22 323

5/27 A48 0.2 Ao] ANate] Aojg A& ow AL

)
.
=
U
Z
ok
Og{:,l'
i
2
n

6/2 BBS 2->144 02 4%, Walker= maximal assistd}lol] 7m 3% X3 7}53t

g

6/8 severe constipation©o. & F'& =oF A 33 A5 O} defecation dFA] 3] GE consult 3}

medication T

A8 F defecation .

6/11 PBWSTT 0.3km/h 30min 7} &

6/16 $kA o 29| FH 43| dste] FHAG

7/2 ol A< aFFoll H k], Ao o uk A A

HT
Iy
>
o
=
oot

VFSS Al&5lel a1 = Alolo| A aspiration/penetration &2HE] X] kol AR o 2 RD 7FA| =2 71538



Treatment of sarcopenic dysphagia

Physical

rehabilitation

Rehabilitation
nutrition by
multidisciplinary
team approach

Nutritional Dysphagia

support rehabilitation



Treatment of sarcopenic dysphagia

« Physical rehabilitation

 Lack of physical activity contributes to pre—existing sarcopenia, so early mobilization

and physical activity is very important for every therapeutic intervention

 Reduction of bed rest and lying down along with increased activity should be the most

important directions
 Encouragement for starting simple tasks like sitting up in bed and walking

« Resistance training - muscle mass and muscle strength increase i1s the goal of

intervention

Wakabayashi H et al 2021



Treatment of sarcopenic dysphagia

Mini Nutritional gssessment Nestlé
. MNA Nutritioninstitute
[ ]
NUtrltlonal Support o1 [ | e | ceor: | | we Jem  me o wm ]
HOANS A HMABA D 2EZ @ ] Y4B HouA e
 Nutritional assessment 1S 1mportant

A ECAAE S ER0) B 2wt B UE|FLL WD HElE 0] oA YarEe] ERadgm?

because poor nutritional status is a bt
2= A= gict |
main characteristic of sarcopenic T s e
1= 3= HC}
dysphagia e O
C AHEsY
Q= 2| 22 ook 2q=H & 2t 48 71

« Nutritional screening tool B =
D X4 3AE S HUE e A0 AL S e BEE o) Ssu
. . PR 0= o 2= o s
« MNA-SF (mini nutritional assessment- € wm s o
0= 2 Z0jL} +8F
short form) B
2= B8 0
) ) FL SEH 2= = ky ME J im &0IF |-
« SGA (subjective global assessment) el
2= 21 5 BMI <= 23
. . .. . . 1= BMI = 23 O
« GNRI (geriatric nutritional risk index) wumen 23 w3 s Ay
FIREHE S B F2E o BE ReUc
L. . F2 %UI‘E|§;E" iCalf ciroumfarance, cmi
« MST (malnutrition screening tool) 0ucc<3i -
= CC =z 31
« MUST (malnutrition universal screening e [ =4 - OO
Bl E HURY I WS a4
tOOD 07 =g

Pocket manual of dysphagia 4t edition, Baik HW et al 201¢



Treatment of sarcopenic dysphagia

« Nutritional support

« Aggressive nutrition therapy : management

that wuses the patient’'s daily energy [ Eregyoeds J @ Amino acids & )

25-30 kcal/d*

derivatives
expenditure and daily energy accumulation Lzun;gwe
to establish a daily energy requirement that 4 Protein N Glutamine
e . . 1.0-1.5g/kg/d  (aging) Carnlt_lne
will increase body weight and muscle mass or \ Creatine /
1.2-2.0 g/kg/d
. . . hronic di h
* Energy requirement to increase body weight B mmcca'\sne;ffsm =

\ y

by 1lkg : approximately 7500kcal

‘ { Vitamins/minerals ]
« Energy intake of = 30 kcal/kg/day & protein [ Fish oil/EPA ]
intake of = 1.2 g/kg/day based on the ideal Fig. 8.1 Nutrients under consideration for the treatment of low muscle mass. HMB beta-hydroxy
. ) . . beta-methylbutyrate, EPA eicopentaenoic acid. (Adapted from Prado et al. J Cachexia Sarcopenia
body weight : marked impact on the increase Muscle. 2020; 11: 366-380 [53] and Prado et al. Ann Med. 2018;50:675-693)

in tongue strength in older adults with

sarcopenia

* Vitamin D supplementation

Azzolino D et al 2019, Nagano A et al 2020, Wakabayashi H et al 2021, Shimizu A et al 2021, Prado CM ¢

a Plharrmma~r~lAacri~al oAt A1+
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Treatment of sarcopenic dysphagia 4

« Nutritional support

Communication and transfer between sectors Mutrition risk screening/

or on transfer to other department early detection >
Nutritional assessment

1. Risk factors/
Mutriion impact symptoms({MNIS)
Body composition
and function
2. Requirements and goa

Transition or termination

Evaluation
and adjustment
of nutrition plan

-The patient / citizen is no longer at Nutrition plan

nutritional risk and therapy can be terminated 1. How to meet the need
- Nutriticnal therapy no longer relevant for energy and protein
covered (food, nutrition
therapy form)
2. Care required

Action and monitoring

(diet recording and weighing)

Interdisciplinary nutritional management and care for older adults, Holst M et
A1 9ON9D1



Treatment of sarcopenic dysphagia

 Primary Care Nutrition Pathway for Hospital to Community Transitions

Primary Care Nutrition Pathway for Hospital to Community Transitions

A Guide for Providing Nutrition Care to At Risk and Malnourished Patients from Hospital to Community

Nutrition Screening and Malnutrition
Diagnosis in the Hospital
Ideally, the hospital team uses the “Integrated
Nutrition Pathway For Acute Care"

Patient is at risk or malnourished

L

Hospital Team
+ Document risk/malnutrition and
[ discharge nutrition care plan
» Educate patient and family
» Provide resources

H Recommend Follow-up Refer to
/ Community Services \ / Medical Home \
+ Meal-based programs + Reassess patient 4
- Assisted shopping and _Recommend - Initiate hospital discharge nutrition Primary Care/ Community
cooking care plan Refer to Dietitian
+ Transportation + Investigate etiology, m— . Complete nutrition
. Flngnmal subsidy and Report screening dlagnostlcsf,_and risk factors o .o assessment .
assistance . for rn_alnutntmn . - Develop |nd|\.r|dual|_z_ed
. Day_programs and L ____Zo___ — = Provide resources e > treatment and nutrition care
respite care + Monitor weight and appetite plan
\ Home support agencies / + Monitor access to community services - Reassess nutrition status
« Perform nutrition » Re-screen annually, or \ Link to community services
screening sooner, if there is clinical concern 7%
& 1
1 1
1 1
1 Refer to 1
e e e e e e e e e e e e e e e e o e e e e e i
Eootnotes:

+ A medical home refers to a team-based healthcare delivery model led by the patient's most responsible primary healthcare provider
(e.g., MD, NF, RN, social worker, pharmacist, RD, OT, PT, SLF, mental health worker, etc.). RDs may be internal to the medical home or

an external resource (i.e., private practice). Funded by the Canadian Malnutrition
+ Community services may also include: telehealth, system navigation, mental health resources, Veterans Affairs, and addiction services. Task Force, a standing commitize of
. P P - the Canadian Mutrition Society.
+ Solid arrows indicate prioritized actions. Y
+ Refer to the guidance document for more information. L= s H watERL

Keller H et al 2021



Treatment of sarcopenic dysphagia

- Dysphagia rehabilitation
 Prompt initiation of oral intake is important !
 Compensative strategy
« Immediate benefit to patient

« Postural adjustments (90’ seated position & keeping for at least 30 min after the meal)

« Swallowing maneuvers (e.g., Mendelsohn’s maneuver, supra—and super—supraglottic swallow,

effortful swallow)
« Diet texture modifications (changes in the consistency of solid and/or liquid foods))
« Rehabilitative strategy

« Wide spectrum of resistance training exercises (e.g., head raising exercises, tongue

strengthening exercises) to train the swallowing muscles

Azzolino D et al 2019, Dellis S et al 2021



Table 2 Case reports of sarcopenic dysphagia

Treatment of sarcopenic dysphagia (case reports)

Maeda et al.®*

Wakabayashi et al.”"

Hashida et al. "

Disease
Age (years) and sex
Height
Bodyweight
Body mass index
Weight loss rate
MNA-SF
Barthel Index at the time of intervention
FOIS at the time of intervention
Nutritional care management

Bodyweight after intervention
Body mass index after intervention
FOIS after intervention
Barthel Index after intervention

Aspiration pneumonia
80-year-old woman

153 cm

22.0kg

9.4 kg/m’

27.3%/5 months

2 points

0 points

1

1830 kcal/day

83.2 kcal/kg current bodyweight
35.3 kcal/kg ideal bodyweight

33 kg

14.1 kg/m”
5

50 points

Lung cancer surgery
71-year-old man

174.5 cm

46.6 kg

15.3 kg/m”

189%/80 days

2 points

27 points

1

2200 kcal/day

47.2 kcal/kg current bodyweight
32.8 kcal/kg ideal bodyweight

55.5 kg
18.2 kg/m”

100 points

| ongue cancer surgery

75-year-old woman

158 cm

32 kg

12.8 kg/m”

10.5%/6 months

8 points

75 points

1

1900 kcal/day

59.3 kcal/kg current
bodyweight

34.6 kcal/kg ideal
bodyweight

45 kg

18.0 kg/m”

3

100 points

FOIS, Functional Oral Intake Scale; MNA-SF, Mini Nutritional Assessment-Short Form.

Common history : elderly status, malnutrition, low independence in ADL, presence of disease (aspiration pneumonia
or cancer)

Common risk factors : obvious whole—body sarcopenia, aging, inactivity, malnutrition, diseases

Common rehabilitation strategies : dysphagia rehabilitation, nutritional support consisting of 30~35kcal/kg IBW/day




Treatment of sarcopenic dysphagia (case reports)
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Summary

 The concept and definition

A swallowing disorder due to sarcopenia involving the whole—body skeletal muscles and swallowing muscles

« Mechanism and risk factors

« The mechanisms of sarcopenic dysphagia are similar for those of secondary sarcopenia (inactivity,

malnutrition, disease)
 Sarcopenia and dysphagia have a causal relationship

» Hospitalization may accelerate the development of sarcopenic dysphagia
« The evaluation and diagnosis
* Diagnosis is quite difficult, and underestimated and underdiagnosed
o A diagnostic algorithm for sarcopenic dysphagia in 2017 1s the most widely used diagnostic method

 Treatment and rehabilitation

* Interdisciplinary rehabilitation nutrition consisting of nutritional support, physical and dysphagia rehabilitation

might be useful
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