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 Case 
• F/92 

• 2016.9.7 Lt. femur neck fracture로 Lt. bipolar hemiarthroplasty 시행 받은 이후 점진적인 

보행능력 저하와 함께 최근 3개월간 식이 섭취 감소가 있었던 환자임 

• 2021.4.19 호흡곤란 및 발열 발생함 

• 2021.4.20 증상 호전되지 않아 본원 응급실 내원하여 시행한 균배양검사상 메티실린내성균 

패혈증 진단되어 감염내과 입원하여 vancomycin 투여 시작함 

• 2021.4.26 입원당시에 비해 발열 및 전신 위약감 악화되는 추세로 bedside PT 의뢰됨  

• 2021.4.30 발열 및 lab 수치들은 호전 추세이나 전신 위약감은 여전히 심한 상태로 식이 섭취 

감소 및 부동과 연관 있을 것으로 판단함 

• 2021.5.20 내과적 상태 안정화되어 오랜 침상생활로 인한 탈조건화에 대한 포괄적인 재활치

료 위하여 재활의학과 전과됨 

 



 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) 

• Social history> 

• 거주자: 서울시 성북구 아파트, 엘리베이터(+) 

• 동거: 딸  

• Good familial support 



 Case  
• P/Ex> 

• Height: 158 cm   weight: 42 kg      BMI: 16.8 kg/m2 

• MMSE: 21 

• MMT: upper & lower extremities generally F grade on both sides 

• Sensory: symmetrically intact on both sides 

• Tone: normotonous on all extremities 

• Lt. hip LROM due to Lt. hip pain  

• 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> 

• Physical performance 

• BBS 2 

• 6MWT NT 

• 10MWT NT 

• TUG NT 

• 5STS NT 

• Grip strength 0.2/0kg 

• Feeding : 연하보조식 1단계  

• Bedside swallowing exam> 

• Lip sealing/mastication/mouth opening: decreased 

• Tongue movement/strength :decreased 

• Gag reflex: decreased 

• HL excursion/promptness : decreased 

Lab> 

WBC 5,680 /μL  

Hb 9.8 g/dL 

ESR 49 mm/hr 

CRP 11.12 mg/L 

BUN/Cr 12.5/0.50 m/dL 

P 2.04 mg/dL 

Total Ca 7.5 mg/dL 

Mg 0.7 mmol/L 

Total protein 6.4 g/dL 

Albumin 2.5 g/dL 

Na 137 mmol/L 

K 3.3 mmol/L 

Cl 105 mmol/L 



 Case 
• VFSS (2021.5.24) 

  



 Case  

• Problem list> 

• Gait disturbance 

• Malnutrition 

• MRSA sepsis 

• Multiple comorbidities 

• Dysphagia 

• r/o Sarcopenia 

Sarcopenia 

Dysphagia  

Sarcopenic 
dysphagia ? 



 Sarcopenic dysphagia  

• The concept of sarcopenia  

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

muscle, penia ; lose) 

• 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 

• 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 al 2016 



 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 

of sarcopenic dysphagia 

 

 

Veldee MS et al 1992, Hudson HM et al 2000, Robbins J et al 2005, Kuroda Y et al 2012 



 Sarcopenic dysphagia  
• The concept of sarcopenic dysphagia  

• In 2014, the diagnostic criteria for sarcopenic dysphagia was proposed by the 19th annual 

meeting of the Japanese Association of Dysphagia Rehabilitation 

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

Group on Sarcopenic Dysphagia 
Wakabayashi H et al 2014, Mori T et al 2017 et al 



 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 

• Dysphagia associated with sarcopenia due to neuromuscular disease only : not considered 

sarcopenic dysphagia 

 

 

Mori T et al 2017 et al, Fujishima I et al 2019 
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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 is different from those of somatic muscles composing the skeletal muscles 

of the extremities 

• 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 

• Little is 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 

discussed 

 

 

 

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 

• Loss 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 2019 



 Mechanisms and risk factors of sarcopenic dysphagia 

The mechanisms of dysphagia caused 

by sarcopenia are similar for secondary 

sarcopenia in the generalized skeletal 

muscles and muscles related to 

swallowing after inactivity, malnutrition, 

and diseases 
 

 

Chen LK et al 2019, Cruz-Jentoft AJ et al 2019, Fujishima I et al 2019 



 Mechanisms and risk factors of sarcopenic dysphagia 
• Association between sarcopenia and inflammation 

 

Okazaki T et al 
2020 



 Mechanisms and risk factors of sarcopenic dysphagia 
• The causal relationship between sarcopenia and dysphagia 

 

 

Maeda K et al 
2020 
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 Mechanisms and risk factors of sarcopenic dysphagia 
• Hospitalization may accelerate the development of sarcopenic dysphagia! 

 

 

Maeda K et al 
2020 
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 Mechanisms and risk factors of sarcopenic dysphagia 
 

 

Maeda K et al 
2020 



 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 is 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) 

• Dehydration 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 2018 



 Diagnosis of sarcopenic dysphagia 
• Consensus diagnostic criteria for sarcopenic dysphagia was proposed by the 19th annual 

meeting of the Japanese Association of Dysphagia Rehabilitation in 2014 

 

 

 

 

 

 

 

• 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 2021 



 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)/height2 (<7.0 kg/m2 

in men, <5.5 kg/m2 in women) 
 Gait speed (≤0.8 m/s) 

 
The cut-off values of the Asian Working Group for 
Sarcopenia (AWGS) 2019 
 Handgrip strength (<28 kg in men, <18 kg in women) 
 Appendicular skeletal muscle (ASM)/height2 (<7.0 kg/m2 

in men, <5.7 kg/m2 in women by bioimpedance, <5.4 
kg/m2 in women by dual-energy X-Ray absorptiometry) 

 Calf circumference (<34 cm in men, <33 cm in women) 
 Gait speed (≤1.0 m/s) 

 
The cut-off value of tongue pressure 
 20< kPa  

Mori T et al 2017, Wakabayashi H et al 2021 



 Diagnosis of sarcopenic dysphagia (sarcopenia) 
 

 

Mori T et al 2017, Chen LK et al 2019 

The cut-off values of the Asian Working Group for 
Sarcopenia (AWGS) 2019 
 Handgrip strength (<28 kg in men, <18 kg in women) 
 Appendicular skeletal muscle (ASM)/height2 (<7.0 kg/m2 

in men, <5.7 kg/m2 in women by bioimpedance, <5.4 
kg/m2 in women by dual-energy X-Ray absorptiometry) 

 Calf circumference (<34 cm in men, <33 cm in women) 
 Gait speed (≤1.0 m/s) 



 Diagnosis of sarcopenic dysphagia (sarcopenia) 
 

 

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)/height2 (<7.0 kg/m2 

in men, <5.5 kg/m2 in women) 
 Gait speed (≤0.8 m/s) 

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



 Diagnosis of sarcopenic dysphagia (dysphagia) 
 

 

Kunieda K et al 2013, Mori T et al 2017 

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



 Diagnosis of sarcopenic dysphagia (tongue pressure) 

Maeda K et al 2015, Mori T et al 2017 



 Diagnosis of sarcopenic dysphagia (tongue pressure) 

Chen KC et al 2021 



 Diagnosis of sarcopenic dysphagia 

Wakabayashi H et al 2021 

• Between-study heterogeneity for diagnosis of sarcopenia & sarcopenic dysphagia  

 



 Case  
• Problem list> 

• Gait disturbance 

• Malnutrition 

• MRSA sepsis 

• Multiple comorbidities 

• Dysphagia 

• r/o Sarcopenia 

• P/Ex> 

• Height: 158 cm  weight: 42 kg  BMI: 16.8 kg/m2 

• Physical performance 

• BBS 2 

• 10MWT NT 

• 5STS NT 

• Grip strength 0.2/0kg 

• Swallowing function>  

• Oral & pharyngeal phase dyspahgia on VFSS 

• Tongue pressure : no measurement 

 

• 92세의 고령 

• Lt. bipolar hemiarthroplasty 시행 받은 이후 
점진적인 보행능력 저하 

• 수개월간 식이 섭취 감소 

• MRSA sepsis 

•  Age, activity, nutrition, disease-related 
sarcopenia의 위험인자  



 Case 

• Plan>  

• Nutritional assessment & support 

• Swallowing therapy 

• Physical therapy  



 Case 
• Nutritional assessment & support> 



 Case 
• Nutritional assessment & support> 

2021.4.28 NST 협
진 

2021.5.5 NST 협
진 



 Case 
• Nutritional assessment & support> 

2021.5.13 NST 협
진 



 Case 

• Swallowing therapy> 

• Oromotor stimulation (ice stick) 

• Tongue exercise 

• Laryngeal movement training 

• Direct swallowing training (요거트, 바나나, 연두부, 죽, 망고주스, 미역국 등 점진적으로 식이 시

도함) 

• Physical therapy> 

• Complex PT (gait training from tilt table) 

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



 Case 
• Progress> 

• 5/20 RM 전과 후 VFSS 시행  연하보조식 평가 불가하여 현 연하보조식 1단계 유지하고  점도증진제 사용 필요성 

설명함. 

• 5/25 연하보조식 1단계 거부하여 연하보조식 2단계 올리고 경과 관찰함.  

• 5/27 지속적으로 식이 거부하여 식이량 지속적으로 적은 상태로 TPN 병행 투여함. 

• 6/2 BBS 2->14점으로 호전됨. Walker로 maximal assist하에 7m 정도 보행 가능함.  

• 6/8 severe constipation으로 주말 동안 관장 3회 시행하였으나 defecation 하지 못하여 GE consult 하에 

medication 다량 

   사용 후 defecation 함. 

• 6/11 PBWSTT 0.3km/h 30min 가능함. 

• 6/16 환자 집으로의 퇴원 강력히 원하여  퇴원함. 

• 7/2 외래 내원함. 하루에 평균 밥 반공기, 뉴케어 하루 반 캔 정도 드신다고 함. 

         VFSS 시행하였고, 모든 식이에서 aspiration/penetration 관찰되지 않아 점진적으로 RD 까지 증진 가능함을 

설명함. 

• 8/20 외래 내원함. 여전히 식사를 잘 못하신다고 함. 뉴케어 하루 한 캔 정도 먹고, 가끔씩 죽 2-3 스푼 정도 먹는다

고 함.  



 Treatment of sarcopenic dysphagia 

Rehabilitation 
nutrition by 

multidisciplinary 
team approach 

Physical 

rehabilitation 

Dysphagia 

rehabilitation 

Nutritional 

support  



 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 is the goal of 

intervention 

 

 
                                                                                  

 
Wakabayashi H et al 2021 



 Treatment of sarcopenic dysphagia 
• Nutritional support 

• Nutritional assessment is important 

because poor nutritional status is a 

main characteristic of sarcopenic 

dysphagia 

• Nutritional screening tool 

• MNA-SF (mini nutritional assessment-

short form) 

• SGA (subjective global assessment) 

• GNRI (geriatric nutritional risk index) 

• MST (malnutrition screening tool) 

• MUST (malnutrition universal screening 

tool) 

• NRS-2002 (nutritional risk screening-

2002) 

 

 

 

 

Pocket manual of dysphagia 4th edition, Baik HW et al 2019 



 Treatment of sarcopenic dysphagia 
• Nutritional support 

• Aggressive nutrition therapy : management 

that uses the patient’s daily energy 

expenditure and daily energy accumulation 

to establish a daily energy requirement that 

will increase body weight and muscle mass  

• Energy requirement to increase body weight 

by 1kg : approximately 7500kcal  

• Energy intake of ≥ 30 kcal/kg/day & protein 

intake of ≥ 1.2 g/kg/day based on the ideal 

body weight : marked impact on the increase 

in tongue strength in older adults with 

sarcopenia 

• Vitamin D supplementation 

• Pharmacological treatment 
Azzolino D et al 2019, Nagano A et al 2020, Wakabayashi H et al 2021, Shimizu A et al 2021, Prado CM et al 
2021 



 Treatment of sarcopenic dysphagia 
• Nutritional support 

Interdisciplinary nutritional management and care for older adults, Holst M et 
al 2021 



 Treatment of sarcopenic dysphagia 
• Primary Care Nutrition Pathway for Hospital to Community Transitions 

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 



 Treatment of sarcopenic dysphagia (case reports) 
 

 

• 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 

• Intervention effects : approximately 10kg gain of body weight, improvement in ADL and swallowing function 



 Treatment of sarcopenic dysphagia (case reports) 
 

 

Maeda K et al 2016 

• An 80-year-old woman with a 
history of severe dysphagia and no 
oral intake 

• Comprehensive care intervention 

• Nutritional intake : 23.2kcal/kg 
IBW/day  35.3kcal/kg IBW/day 

• Protein intake : 0.84g/kg 
IBW/day  1.42g/kg IBW/day 

• Active nursing care 

• Physical & dysphagia 
rehabilitation 



 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  

• A diagnostic algorithm for sarcopenic dysphagia in 2017 is the most widely used diagnostic method 

• Treatment and rehabilitation 

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

might be useful 

• Additional interventional studies are imperative to develop definite diagnostic criteria and clinical practice 

guidelines 
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