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Abstract

Swallowing function has been a hot topic, and the incidence of swallowing dysfunction in stroke pa-
tients is as high as 37%~78%, which can lead to aspiration, pneumonia and even death. Traditional
assessment tools VFSS and fees have limitations such as radiation and invasiveness. Ultrasound has
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become a research hotspot due to its advantages of noninvasive, non-radiation and repeatability. Ul-
trasound reflects the quantity and quality of muscles by evaluating the cross-sectional area and echo
intensity of tongue muscle. Swallowing function is evaluated by measuring the thickness, displace-
ment and contraction rate of suprahyoid muscles such as Geniohyoid muscle. The contraction of Gen-
iohyoid muscle < 22% and the upward displacement of hyoid bone < 3.3 mm suggest a high risk of
dysphagia. Ultrasound measurement has good reliability, and can guide tongue swallowing, inspira-
tory muscle training and other rehabilitation training. Although ultrasound technology cannot com-
pletely observe the whole process of swallowing, it shows good application prospects in swallowing
function screening, sarcopenic dysphagia recognition and rehabilitation effect evaluation. In the fu-
ture, it is necessary to establish a standardized ultrasound evaluation parameter system, carry out
large sample clinical research, and promote the standardized application of ultrasound in the clinical
diagnosis and treatment of swallowing dysfunction.

Keywords

Swallowing Dysfunction, Ultrasound Evaluation, Suprahyoid Muscle Group, Geniohyoid Muscle,
Rehabilitation Training

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|

TR ARSI A2 DAY EWE . B MBS B IR, 24 N L afEEESZ
—, EEAEER WL B, RN B I e @S R A 2 A I ) e B A 1
7 MR R e i LB R A BB (R AR 2, IR R 2 37%~78% [1]. M DI RekEfs n] A5
E— RV, E AL KPR OB R S, G R AR TN 28 5,
AL R Z ARG, CEFE] FEOLTC[2]. FWRIIREREIGH “ShniE” PR TR B X i@
K T BE A% 25 (video fluoroscopic swallowing study, VVFSS) AT 4 4 455 45 WA T fE 46 25 (flexible endoscopic
evaluation of swallowing, FEES) [3], VFSS HAFUK. EM. J 2. TS5 S, (HHAES, Hinar
HEMAC, IH — & BRMRS, FEES BRI M 27~ 7R 5 5% B 0 (0 B A B ANECE:, (H8 TR NI,
FAAE—E A, HARE WS e B I A o B R 5 A A I Th e oA ToAe 5. iR AL Al
M B IEEYAT s JER R N ] EEERERIE A . B 1978 4F Stevens [4]%5 ) I 75 6 75 0 12 33t 470
i, R 7 VA ORI 2 b R FH T A R DR

2. BEIHEE

TS BE A DI AL B DA K e Bla i B EEAE A, W BLE YL s sl A R 2 46
t, WAL AR D) RE . Shuai [S1EIE B + M AU Il B Z AN A b 35 5 kI8 B AR 1A L 52 AN 5 2 IS
], SAFME SIHIYIE PG SR AE T — M 22 A EOR, T DA D 7 M DR Xl P 75 25 1 8 B TS 6 77
1% Yamaguchi [6]5 7 Bt FINL A B UL &, B N R A (CSA) R R LA B, 7S T [ml 75
SHEPEE (BB LA 6, AR B 7 IR AR S JUL YRR AE AN 7 B S5 LI S8 96 &R . Ogawa 7558 2 K
B, AR LIRS R R ALY il 428 7 PR D e g S S G PRI 3R, UL A 2 1P 7 R e 6 )
H VAN T IO LA 75 W PR X R, AL PR DR O R et 5 L FE S I o5 . il T R HE
BIARI R AR — 5 J5 0, EAMIT U B e Bt 4 AR BE AT R B 5E . Stierwalt [8] Konaka [9]

DOI: 10.12677/acm.2026.1641219 10 I IR 22 it g


https://doi.org/10.12677/acm.2026.1641219
http://creativecommons.org/licenses/by/4.0/

AN, FEAL

Hori [101% & 8, WA R B3 AN FIFERE & K F#(% . Yamaguchi. Hara [111%5 R L2 4 55 4 & K 5
R CSA BEHIEMK, fEZIuEIASHH, F#, BMI Al SMI 5T FEH CSA HEHHK,
DR Lk 5 55 5 2 K S 1) 5 PR ) e %)~ S0 B AT ot 5 RO LAY 5 JULJSTE R D 8 P 405 DA B o 3 1 )11 25
i B R AR S 7S IR L. Nakao [12] %5 [RIRE DA o He T AVE VP £l 5 MR A G LIRS 5 () 240

3. BAWHE® LA

Tl E VU DU, = B 5 & Al ) i sh A Thee, aFE IR ZEREE L.
TN B URI S L, TN WU 7 5T AR b AL . Pearson [13]55F &I T & E AL ZEAE A T
T, A FEgh, Mfiike BOCHME D, SREEPIRALE, (RS0, BRI E
&, HmEhss), MM A aE LEANL, RIEERIRFZEAT . Mori [14]55 8 i i 5 R A 142 44
S AU URE AT AR, AT SR UL PRI 9 1 7 R R ¥, e 20 R e 8 A T A ) s A A
172.5mm?, SR 194.7 mm2. Umay [15]1@ i # 75 PR AL(IMM) . ZiE IL(GGM) ZiE B IL(GHM). &
HIUMH)RTRT ZFEULADMY SN R I, #iZBiERei =, GHM [ BURME 5 5(92.3%), Y4 MM JE &%
(745 57 1 A 151 (90.3%) o BEAE WA MM JE B2 (190820, 7 MR PR K PR RT e 14 A 549%38 i £1) 80%~89%, il 45 i
4 GGM JERE (98 /b, M R e TT REVE M 48938 N F 72%. Liao [16]38 i %5 T 4 75 Lh A 77 WA IR 2k
e i SE A7 25 T 60 T R ¥ 1 2 PR PRI BN 0 i LR, 0 B LR/ N B I B 2 L, 0 S 2
WAKTE, BUEENKERINE S, SEiRA i EE LA REES: GH KEWSE < 22%F1
T EREAL < 3.3 mm [ LA 7 AR R HE P A B A 5% . Ichikawa [17]155 81 7 0 R AH DG UL PR 35 )%
HtE A% LIRS R IS UL EAE B 5 BMI 2 IEAISC, 205 B WLERE R 5 BMI 2641 5¢. Huang
(1814538 3 6 75 N 52 5 R E BN S HO0P AL 18 1 BH ZE PRI s B R ThBe, S U SE k. 05 &
WUSEhER B & - FORCE [ 46 B EE B (HLAS) 55 - HUIRBCE 17 BE 245 %5 22 (CSR), 5 COPD #f>%
WA ] AR DG s 2 LI B TR A B /N o B BE B (NHLA) B, 5 COPD AH S I 4 W Th RE R i 22
FHOG . XL SHLEVTAY COPD B3 7 W 1) i B £ P9 A7 76 AN ™ B PR 82 7 TR B A R AP 2 W 2« Ogawa [19]
FHRE Pl —REUR B, 5 TCRL PRI U2 1 7 O R AR B, UL PR 9 2 5 MR R S 1 — UL /s, LA
SRR Mori [20100 R B4 NS T 805 B UM AVEUDN, SRR, onHERh, TRiRiEE
K. Miura [21)KBUEF NS B VR BS80S 5K T 58 S AEAHDG,  [5] 76 50 5 6 dk T 5 5 6AH G
1M Kajisa [22] 8 Fofi FE 2 5 N3 HAH R 25 58, N aisk ot 7 55 N 20E U s AR 2 B A . B A,
K5 AH ST TE VP Ak 77 SR A KR ZE 5, X T4 E AR, Wi A 2% . COPD &3 O )35 iR
L AT T B SR TSR D, BRI WA T B — P L. H AT R = A R A
FHFESERSIIRME R, 8BS SRS “&brifE” VFSS il FEES ARG, X TR 5 bn 2 18 1)
KRG IR T T i — PR &R .

4. BEVHETREM

Pauloski [23]15: 1 44 £ 75 03 76 el R THI K = AN RESRTBCE 264, [ B BUE 0T 40 45538 %0
H AT S . TERM AR CE DA, BRI Y e E 0 2 R BB 2 R, XTI R A
WM R 75, #7 BB 0 — 20k, IR T AN A AR AL B A IR RS A
DAEALE T E A . Ota [24] 1588 H MR T Re s S B PP A0S B L, RIS B o Lok, i 23
R ER, HRBEmEA, MR EERS, BERBE, B R R 2 08 BB 1 N FRAE . Ishino
[25]J0) 2 IR 7 VP 4 Ak i 52 3 6 R AR DG B (10 V705 25 TR RO P A 3 A ml e R, e Ui LR =
HE VAT R0 2 B HE R 31 v R v Ak

DOI: 10.12677/acm.2026.1641219 11 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641219

AN, FEAL

5. MEFBINEERZE BN

Hirata [26]8/ o7 F G 3 &I, 205 8 Ja I 2, AR H R 2H 1) o 1 S 3 v T v oy IR AR AN K
FIZE S BT 58 W Dh g, (2 3 7 e 0 T A R B G B AR, 75— Pt 9. Zhang [27]
AR, mmER AN SRSV E. FEVEMR R, o, WA REIIE S I 2]
MG IR E. FEMEI. Ogawa [28]K& IL(FESM) TG B8 N %55 & WL T AR B Lo EE, JF
Al IR DA . Pauloski [29]8F FERE UL T EIZR(EMST) A I, WALy & 38 o ] B0k X1 5 A 46 v ik
b, WER AR B UES k2 1 -5 350 38 5 MR PR ) BB 35 75 . Hasegawa [30WF T 45 SR, A
RIS B AT LA RS O R RE o 2 WS B M B RS R 8 BN, SR ST 0T RE T I R 55 I AR 2K
Yano [31]RBLIEAEEIFER A, &kimfbizahfg BT Rnaus & B f1 2 UL GE R, s
WA REH — e H B Hughes [32]18F 7% B, TERMIIZ3N(CC). FEXSHH 123 (CTAR)N R Al
W LIz 2 A S S I s e At 1 SCRpPRIE s, i — AR 1 HAR 9 B 7 W BB A R B .

6. MNEERE

LR PR, A RATREMN . BRAE. AR R AT VR, . REI (A A T E R R AR AR
m ERA RSOV AN IR RIF TR . (B e g Rizshid 8, e e KeiE. H
A B FCREAE B B & I TSR PE . PPAS S BCE R PPN 9 BTl [ TSR0, (H 2 0 5 BR T I PR
TCHAEA R D o A AT AT & A e, T HAE R T se B R P T AR W] DUAHE BB . B
EWTTCHITRN , P WS W I R v 4% G5 M R 2 3 R ORI, (RIS AT DA 22 4CRE 8 A5 Fi b (A A
5 58 5 PR (e B K IR s e MR ) B PP B3R WL L PRI AR 5 s g S MK Y ) 00 6
B, B PIAEAR G A FEAR IS W IR RE s FEARSRIE AT CARG I BT U1 58 1 G 07 1l OB 9, T AL
PIREREMEREEE, S MLIADE 2R BT 4EACRE S, (AR AT RS RERRAS I A PP, DL AR e R ATk rh %
SEONEEREM, NE B WD RERR ISR AL A2 B HRYE s X T4EE RONAE, W4 o854 . COPD &
H LI SRITEALYT B T UL L R A A S MR, SRETHIR A2 W R R,
oA B TS AN A

SE

[1] Rofes, L., Vilardell, N. and Clavé, P. (2013) Post-Stroke Dysphagia: Progress at Last. Neurogastroenterology & Motility,
25, 278-282. https://doi.org/10.1111/nmo.12112

[2] Cohen, D.L., Roffe, C., Beavan, J., Blackett, B., Fairfield, C.A., Hamdy, S., et al. (2016) Post-Stroke Dysphagia: A
Review and Design Considerations for Future Trials. International Journal of Stroke, 11, 399-411.
https://doi.org/10.1177/1747493016639057

[8] "HHEFEEEYSFEREGFEEEE TS, JE R RS EE SR (2023 ) [J]. FHEyELE %S BEERE,
2023, 45(12): 1057-1072.

[4] Stevens, D. (1978) Ultrasound Swallow. BMJ, 2, 1789. https://doi.org/10.1136/bmj.2.6154.1789-¢

[5] Shuai, J., Pian, L., Tian, L., Wang, L., Deng, M. and Cheng, C. (2025) Application of B + M-Mode Ultrasound in

Evaluating Dysphagia in Elderly Stroke Patients. Ultrasound in Medicine & Biology, 51, 273-279.
https://doi.org/10.1016/j.ultrasmedbio.2024.10.001

[6] Yamaguchi, K., Nakagawa, K., Yoshimi, K., Ariya, C., Nakane, A., Ishii, M., et al. (2023) Associations of Swallowing-
Related Muscle Quantity and Quality with Sarcopenic Parameters. European Geriatric Medicine, 14, 195-201.
https://doi.org/10.1007/s41999-023-00747-4

[71 Ogawa, N., Mori, T., Fujishima, 1., Wakabayashi, H., Itoda, M., Kunieda, K., et al. (2018) Ultrasonography to Measure
Swallowing Muscle Mass and Quality in Older Patients with Sarcopenic Dysphagia. Journal of the American Medical
Directors Association, 19, 516-522. https://doi.org/10.1016/j.jamda.2017.11.007

[8] Stierwalt, J.A.G. and Youmans, S.R. (2007) Tongue Measures in Individuals with Normal and Impaired Swallowing.

DOI: 10.12677/acm.2026.1641219 12 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641219
https://doi.org/10.1111/nmo.12112
https://doi.org/10.1177/1747493016639057
https://doi.org/10.1136/bmj.2.6154.1789-e
https://doi.org/10.1016/j.ultrasmedbio.2024.10.001
https://doi.org/10.1007/s41999-023-00747-4
https://doi.org/10.1016/j.jamda.2017.11.007

AN, FEAL

(9]
[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

[26]

[27]

(28]

[29]

American Journal of Speech-Language Pathology, 16, 148-156. https://doi.org/10.1044/1058-0360(2007/019)

Konaka, K., Kondo, J., Hirota, N., Tamine, K., Hori, K., Ono, T., et al. (2010) Relationship between Tongue Pressure
and Dysphagia in Stroke Patients. European Neurology, 64, 101-107. https://doi.org/10.1159/000315140

Hori, K., Ono, T., lwata, H., Nokubi, T. and Kumakura, I. (2005) Tongue Pressure against Hard Palate during Swallowing
in Post-Stroke Patients. Gerodontology, 22, 227-233. https://doi.org/10.1111/j.1741-2358.2005.00089.x

Yamaguchi, K., Hara, K., Nakagawa, K., Yoshimi, K., Ariya, C., Nakane, A., et al. (2021) Ultrasonography Shows Age-
Related Changes and Related Factors in the Tongue and Suprahyoid Muscles. Journal of the American Medical Directors
Association, 22, 766-772. https://doi.org/10.1016/j.jamda.2020.10.012

Nakao, Y., Uchiyama, Y., Honda, K., Yamashita, T., Saito, S. and Domen, K. (2021) Age-Related Composition Changes
in Swallowing-Related Muscles: A Dixon MRI Study. Aging Clinical and Experimental Research, 33, 3205-3213.
https://doi.org/10.1007/s40520-021-01859-2

Pearson, W.G., Langmore, S.E. and Zumwalt, A.C. (2010) Evaluating the Structural Properties of Suprahyoid Muscles
and Their Potential for Moving the Hyoid. Dysphagia, 26, 345-351. https://doi.org/10.1007/s00455-010-9315-z

Mori, T., Wakabayashi, H., Fujishima, I., Narabu, R., Shimizu, A., Oshima, F., et al. (2024) Cutoff Value of the Gen-
iohyoid Muscle Mass to Identify Sarcopenic Dysphagia by Ultrasonography. European Geriatric Medicine, 15, 1031-
1037. https://doi.org/10.1007/s41999-024-00971-6

Umay, E., Akaltun, M.S. and Uz, C. (2023) Association between Swallowing Muscle Mass and Dysphagia in Older
Adults: A Case-Control Study. Journal of Oral Rehabilitation, 50, 429-439. https://doi.org/10.1111/joor.13439

Liao, L., Tung, Y., Lin, Y. and Hsu, W. (2023) Application of Real-Time Submental Ultrasonography to Assess Swal-
lowing. Journal of Medical Ultrasound, 31, 287-292. https://doi.org/10.4103/jmu.jmu_110_22

Ichikawa, Y., Kikutani, T., Sumi, M., Iwata, H., Takahashi, N., Tohara, T., et al. (2024) Intramuscular Condition of
Swallowing-related Muscles Using Shear-wave Elastography: A Preliminary Study in Healthy Adults. Journal of Oral
Rehabilitation, 51, 2405-2414. https://doi.org/10.1111/joor.13844

Huang, Y., Zhong, H., Xu, Z., Su, Q. and Su, S. (2023) Assessing Swallowing Dysfunction Aggravation in Chronic
Obstructive Pulmonary Disease Patients Using Ultrasonic Measurements with Swallowing Movement Parameters. Jour-
nal of Ultrasound in Medicine, 43, 501-511. https://doi.org/10.1002/jum.16381

Ogawa, N., Wakabayashi, H., Mori, T., Fujishima, 1., Oshima, F., Itoda, M., et al. (2020) Digastric Muscle Mass and
Intensity in Older Patients with Sarcopenic Dysphagia by Ultrasonography. Geriatrics & Gerontology International, 21,
14-19. https://doi.org/10.1111/9gi.14079

Mori, T., Izumi, S., Suzukamo, Y., Okazaki, T. and Iketani, S. (2019) Ultrasonography to Detect Age-Related Changes
in Swallowing Muscles. European Geriatric Medicine, 10, 753-760. https://doi.org/10.1007/s41999-019-00223-y

Miura, Y., Nakagami, G., Tohara, H., Ogawa, N. and Sanada, H. (2020) The Association between Jaw-Opening Strength,
Geniohyoid Muscle Thickness and Echo Intensity Measured by Ultrasound. Medical Ultrasonography, 22, 299-304.
https://doi.org/10.11152/mu-2317

Kajisa, E., Tohara, H., Nakane, A., Wakasugi, Y., Hara, K., Yamaguchi, K., et al. (2017) The Relationship between Jaw-
opening Force and the Cross-Sectional Area of the Suprahyoid Muscles in Healthy Elderly. Journal of Oral Rehabilita-
tion, 45, 222-227. https://doi.org/10.1111/joor.12596

Pauloski, B.R. and Yahnke, K.M. (2024) Reliability of Measuring Geniohyoid Cross-Sectional Area with B-Mode Ul-
trasound. Dysphagia, 40, 141-151. https://doi.org/10.1007/s00455-024-10712-3

Ota, T., Sano, M. and Yoneda, M. (2025) Comparison of Geniohyoid Muscle Morphology Assessment Using Conven-
tional and Handheld Ultrasound Devices. Cureus, 17, €94164. https://doi.org/10.7759/cureus.94164

Ishino, S., Nagasaka, M., Kawamura, K., Masuda, Y., Kamiya, M., Iwase, T., et al. (2025) Intra- and Inter-Rater Relia-
bility of Swallowing-Related Muscle Assessments Using Ultrasound Devices. Journal of Ultrasound, 28, 943-952.
https://doi.org/10.1007/s40477-025-01069-w

Hirata, A., Sato, M., Fujiu-Kurachi, M., Ishizaka, M., Sawaya, Y., Shiba, T., et al. (2025) An Exploratory Study to

Compare Tongue Pressure and Geniohyoid Muscle VVolume and Quality before and after Tongue-Hold Swallow Exercise
in Community-Dwelling Older Adults. Folia Phoniatrica et Logopaedica, 78, 10-20. https://doi.org/10.1159/000546491

Zhang, L., Okazaki, T., Ebihara, S. and Izumi, S. (2024) High-Intensity Intermittent Inspiratory and Abdominal Muscle
Combined Training in Respiratory, Swallowing and Systemic Muscles of Healthy Adults. Journal of Oral Rehabilitation,
51, 1805-1812. https://doi.org/10.1111/joor.13761

Ogawa, N., Ohno, T., Kunieda, K., Watanabe, M. and Fujishima, I. (2024) A Novel Exercise to Improve Suprahyoid
Muscle Area and Intensity as Evaluated by Ultrasonography. Dysphagia, 39, 855-863.
https://doi.org/10.1007/s00455-024-10667-5

Pauloski, B.R. and Yahnke, K.M. (2021) Using Ultrasound to Document the Effects of Expiratory Muscle Strength

DOI: 10.12677/acm.2026.1641219 13 I IR 22 it g


https://doi.org/10.12677/acm.2026.1641219
https://doi.org/10.1044/1058-0360(2007/019)
https://doi.org/10.1159/000315140
https://doi.org/10.1111/j.1741-2358.2005.00089.x
https://doi.org/10.1016/j.jamda.2020.10.012
https://doi.org/10.1007/s40520-021-01859-2
https://doi.org/10.1007/s00455-010-9315-z
https://doi.org/10.1007/s41999-024-00971-6
https://doi.org/10.1111/joor.13439
https://doi.org/10.4103/jmu.jmu_110_22
https://doi.org/10.1111/joor.13844
https://doi.org/10.1002/jum.16381
https://doi.org/10.1111/ggi.14079
https://doi.org/10.1007/s41999-019-00223-y
https://doi.org/10.11152/mu-2317
https://doi.org/10.1111/joor.12596
https://doi.org/10.1007/s00455-024-10712-3
https://doi.org/10.7759/cureus.94164
https://doi.org/10.1007/s40477-025-01069-w
https://doi.org/10.1159/000546491
https://doi.org/10.1111/joor.13761
https://doi.org/10.1007/s00455-024-10667-5

AN, FEAL

Training (EMST) on the Geniohyoid Muscle. Dysphagia, 37, 788-799. https://doi.org/10.1007/s00455-021-10328-x

[30] Hasegawa, S., Nakagawa, K., Yoshimi, K., Yamaguchi, K., Nakane, A., Ishii, M., et al. (2021) Jaw-Retraction Exercise
Increases Anterior Hyoid Excursion during Swallowing in Older Adults with Mild Dysphagia. Gerodontology, 39, 98-
105. https://doi.org/10.1111/ger.12595

[31] Yano, J., Yamamoto-Shimizu, S., Yokoyama, T., Kumakura, I., Hanayama, K. and Tsubahara, A. (2019) Effects of
Tongue-Strengthening Exercise on the Geniohyoid Muscle in Young Healthy Adults. Dysphagia, 35, 110-116.
https://doi.org/10.1007/s00455-019-10011-2

[32] Hughes, T. and Watts, C.R. (2016) Effects of 2 Resistive Exercises on Electrophysiological Measures of Submandibular
Muscle Activity. Archives of Physical Medicine and Rehabilitation, 97, 1552-1557.
https://doi.org/10.1016/j.apmr.2015.11.004

DOI: 10.12677/acm.2026.1641219 14 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641219
https://doi.org/10.1007/s00455-021-10328-x
https://doi.org/10.1111/ger.12595
https://doi.org/10.1007/s00455-019-10011-2
https://doi.org/10.1016/j.apmr.2015.11.004

	吞咽功能障碍的超声评估及研究进展
	摘  要
	关键词
	Ultrasonic Evaluation and Research Progress of Swallowing Dysfunction
	Abstract
	Keywords
	1. 引言
	2. 超声评估舌
	3. 超声评估舌骨上肌群
	4. 超声评估可靠性
	5. 改善吞咽功能的运动训练
	6. 小结与展望
	参考文献

