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ABSTRACT Objective: At present, there are many reports about the treatment of cricopharyngeal
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achalasia by injecting botulinum toxin type A (BTX-A) into cricopharyngeal muscle guided
by ultrasound, electromyography or CT in China, but there is no report about injecting
BTX-A into cricopharyngeal muscle guided by endoscope. This study aims to evaluate the
efficacy of endoscopic BTX-A injection combined with balloon dilatation in the treatment
of cricopharyngeal achalasia after brainstem stroke, and to provide a better method for the
treatment of dysphagia after brainstem stroke.

Methods: From June to December 2022, 30 patients with cricopharyngeal achalasia due to
brainstem stroke were selected from the Department of Rehabilitation Medicine, the First
Hospital of Changsha. They were randomly assigned into a control group and a combined
group, 15 patients in each group. Patients in both groups were treated with routine
rehabilitation therapy, while patients in the control group were treated with balloon
dilatation, and patients in the combined group were treated with balloon dilatation and
BTX-A injection. Before treatment and after 2 weeks of treatment, the patients were
examined by video fluoroscopic swallowing study, Penetration-aspiration Scale (PAS),
Dysphagia Outcome Severity Scale (DOSS), and Functional Oral Intake Scale (FOIS) were
used to assess the swallowing function.

Results: In the combined group, 1 patient withdrew from the treatment because of personal
reasons. Two weeks after treatment, the scores of DOSS, PAS, and FOIS in both groups
were better than those before treatment (all P<0.01), and the combined group was better
than the control group (all P<0.001). The effective rate was 85.7% in the combined group
and 66.7% in the control group, with no significant difference between the 2 groups
(P>0.05).

Conclusion: BTX-A injection combined with balloon dilatation is more effective than
balloon dilatation alone in improving swallowing function and is worthy of clinical

application.

cricopharyngeal achalasia; dysphagia; brainstem stroke; botulinum toxin; endoscope
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Figure 1 Endoscopic guided injection of BTX-A into the cricopharyngeal muscle

A: BTX-A is injected using an endoscope via a needle catheter into cricopharyngeal muscle. B: Asterisks indicate the 2 injection

sites of cricopharyngeal muscle under the endoscope. BTX-A: Botulinum toxin Type A.
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Figure 2 Swallowing imaging
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A: Cricopharyngeal muscle is basically not open, and the concentrated barium contrast agent stagnated in the lower pharynx,

mistakenly inhaling into the airway before botulinum toxin injection. B: Cricopharyngeal muscle opens and a concentrated barium

contrast agent passes through the upper esophagus after 2 weeks of botulinum toxin injection.
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P 0.455 0.474 0.589 0.534 1.000 0.893

2.2 2HEF BRI RS HEINGE L&

IRITHT, 241 DOSS 4y, PASTE4r. FOIS 434k
Fbds, ZRWTGIT2EE L (3 P>0.05). 672 JH
i, 2¢4HDOSSPE4r. PASTES . FOIS 744tk Tih
JY AT, HBCA4H DOSS 14, PAS T4, FOIS 434

I T REAL, 2R a G0 FR L3 P<0.001, £
2~4), BEAHULIAITHI FOIS 2 1 %34, 2% 114,
1RY7 G FOIS e 294 25, S8, 644, HuL
F85.7%(12/14); XF BTG YT 1T FOIS 43-4¢ 1 94 4 441,
29011495 BTG FOIS R 294 51, 344, 49

©Journal of Central South University (Medical Science). All rights reserved.



THENBIS S T A RERE RIS BRI PN T RESE S SRR s RO X, 45 1207

61, AR 66.7%(10/15); 2 LHAT R A R TS
TR L (7=9.323, P=0.389). WAL AT IE4LE T
AR EA: .

®2 2ABEFBTHIE DOSS AT LLE
Table 2 Comparison of DOSS between 2 groups before

and after treatment

205 n WWITHT JAIT2RE p
BE4H 14 1774044 523+0.73 1423 <0.001
SPHRZH 15 1.79£043  3.93£0.62 15.00 <0.001
t 0.099 5.043

P 0.922 <0.001

DOSS: 7 WHEERFEE 5 5 7™ i i i e .

R3 2ABREFRTHIE PASITTS LA
Table 3 Comparison of PAS between 2 groups before and

after treatment

45 G e 2 P
AUl 14 5504094 3.43+£0.64 6109 <0.001
XHRAL 15 5.6740.62  4.53£0.52  6.859 <0.001
t 0.568 5.104
P 0.575 <0.001

PAS: BiRARW R,

F4 2ABFRITHIEFOIS M RELE
Table 4 Comparison of FOIS between 2 groups before and

after treatment

2057 no JRITET RS2 RE t P
B4 14 1.79£043 4.86£129 8299  <0.001
XHEZ] 15 1.73x046  3.07£0.88  4.934  <0.001
t 0.3184 4.382

P 0.7526 <0.001

FOIS: IhRetEze kiR,

3T g

PR UL F275 6 SIUHEZK P B A A A5 B S AL
JE R AR AR 2 R sy . LG R 2 e
FE PRI LAY B TR SO P, 7 T B4 A A o
e, FRIRUEAR IF 5K TF A e vr i R s e i i
TSPy E R 2 L S T e BRI
ORI G g DR A ERAE BRBLERIATIAS o0 is 4, p IR
BT AR R GERIE B2 R GE) . Sk TR IR

A0 BB RO AR R R W L, ik TR AE
B LR D, BTX-A &R 45, @t
0461 2 fi i HELBE R et 28 A A 119 . Tk FEL i e e ke BEL
NN AL, BTX-A VES O BIE I o] IR YT 25
WU ZEPE S, A ge vepla . IRASGEEE . ML
PR AR SN ARAIF Y 16 B T4 Y J5 R A AL R 2% i
B, KBS AH, HEEEE . RESRD
RN WBIT2 R, 24 DOSS 4 . PASTE4)y . FOIS
SEIR TR, HIKRAHBIL TR . it
FUIIRNA L BTX-A VESTIBCA BREEY 5K 5 sl fiff HI 2k
WY oKX e A IR DD RE AR A, TN BRI A
XF B CT S S8 M, JoRcs:, BlgisE/N, H
H—E I

PN BT T B B Tk 3 B AT AT A U A RN T Ak N B
TE PR A AILTS P A R S ) % B 2~4 57 i iR AT
S B O T I AL B 5 0 s A LS
HMUJE BTX-A M B S . T BTX-A £ 84>
TS B BT 2 2 em, T LAASHIFSE 75 2RI L AL
RGN 25 R A s AT . PSR HE BTX-A
BT SR 10~100 U, ¥ 50~100 U/mL, #EHY
] BB 2 A B A W R )R KK RS R, (H
oA 34 i mgE g ILIE 0 B AR o ST BTX-A BN R
N7 T FEAT ST A A R X A B RS T RR R
FTRIE BT AR | VRGN IR A A A, AR
R BTX-A W7 60 U, WEEAS 100 U/mL,
RIWA RN R, RS s e, [FIRR
FH 100 U/mL A X v i 8 B2 A AT % o P iR
WA L BTX-A 3 55 19 7 35 8 203 H 76%(43%~
100%), 5BFEEEE . PO EHR .
REFH K, Jeong F R FIEALNGE S 3 S 1441
LR R E, ARCR N 78.6%. Kim PR
SIS N ES 1268 F BE, ARCEHR 80%., AWF5E
AR 85.7%, BCHRIGE A FTies, e SEa
BRAEY SKIGIT A . WFIEP R R BRI 5k AF XA 2L
TN 81%(58%~100%), AW A KN 66.7%, 5
XTHRZH LA TC B 22 5%, (H3RYT J5 3K & 41 FIOS 4341
EE L, RRRA AT R AR, MR
IR R 2, BRI UL BTX-A V5 Al FRR 24 1
FEANFEET, ERKEE LRAN R, A
FI T AR BEMK L . BTX-A V5 097 20— vl Hp 4%
3~6 1, WATHES: VAR E AP, ABIFFE R T7 200
o B2 Bl WER

A ST AE N B ORRGE T AL N B S 1 T PR AL
BTX-A FESHAYT WA e FRMHE AL 3R 2 () Xt BRI 5
gERPR . HALNEES S T BTX-A ST A BRI
KRR ik AT AU F5 BRI JIL 2K 5t 28 JIT BOH N PR R 1

©Journal of Central South University (Medical Science). All rights reserved.



1208

PR R (BE2EI ), 2023, 48(8)  hitp:/xbyxb.csu.edu.cn

AR — , (AT I AR
EETE AR xR PPRBOE, IRSURE 58
Fa. %%, L R RES. FRELR
g BRI W& BERBOHH, wIUER B
Bo BT R BB R R R A A SOR

Flaa SRR VEE PRI 45 o2

S 3Lk

[1] Meng NH, Wang TG, Lien IN. Dysphagia in patients with
brainstem stroke: incidence and outcome[J]. Am J Phys Med
Rehabil, 2000, 79(2): 170-175. https://doi. org/10.1097/
00002060-200003000-00010.

2] Kocdor P, Siegel ER, Tulunay-Ugur OE. Cricopharyngeal

dysfunction: a systematic review comparing outcomes of

dilatation, botulinum toxin injection, and myotomy[J].
Laryngoscope, 2016, 126(1): 135-141. https://doi. org/10.1002/
lary.25447.

[3] Schneider I, Pototschnig C, Thumfart WF, et al. Treatment of
dysfunction of the cricopharyngeal muscle with botulinum a
toxin: introduction of a new, noninvasive method[J]. Ann Otol
Rhinol Laryngol, 1994, 103(1): 31-35. https://doi.org/10.1177/
000348949410300105.

[4] Wang YC, Shyu SG, Wu CH, et al. Ultrasound-guided injection
of botulinum toxin for cricopharyngeal dysphagia[J/OL]. Am J
Phys Med Rehabil, 2018, 97(10): e102-e103[2023-05-10].
https://doi.org/10.1097/phm.0000000000000959.

[5] Sharma S, Kumar G, Eweiss A, et al. Endoscopic-guided
injection of botulinum toxin into the cricopharyngeus muscle:
our experience[J]. J Laryngol Otol, 2015, 129: 990-995. https://
doi.org/10.1017/S0022215115002327.

[6] Huai J, Hou Y, Guan JW, et al. Botulinum toxin A injection
using esophageal balloon radiography combined with CT
guidance for the treatment of cricopharyngeal dysphagia[J].
Dysphagia, 2020, 35(4): 630-635. https://doi. org/10.1007/
s00455-019-10070-5.

[7] Wajsberg B, Hoesli RC, Wingo ML, et al. Efficacy and safety
of electromyography-guided injection of botulinum toxin to
treat retrograde cricopharyngeus dysfunction[J/OL]. OTO
Open, 2021, 5(1): 2473974X21989587[2023-05-18]. https:/
doi.org/10.1177/2473974X21989587.

[8] TR, weRGEE, #4E, 4. CT 5% N AEEHE RAMALESHA
7 ELE A A BRI 0 R B 1 1 3R D). P R R A R
SR, 2019, 25(4): 477-480.
WANG Lichun, HUANG Fenghui, MIAO Wei, et al. CT-
guided botulinum toxin injection into cricopharyngeus for
dysphagia after true bulbar palsy: a case report[J]. Chinese
Journal of Rehabilitation Theory and Practice, 2019, 25(4):
477-4380.

[9] Luan S, Wu SL, Xiao LJ, et al. Comparison studies of

[10]

[11]

[12]

[13]

[14]

[15]

[1e]

[17]

[18]

ultrasound-guided botulinum toxin injection and balloon
catheter dilatation in the treatment of neurogenic
cricopharyngeal muscle dysfunction[J]. NeuroRehabilitation,
2021, 49(4): 629-639. https://doi.org/10.3233/nre-210113.

Zhu LL, Chen JJ, Shao XZ, et al. Botulinum toxin A injection
using ultrasound combined with balloon guidance for the
treatment of cricopharyngeal dysphagia: analysis of 21 cases
[J]. Scand J Gastroenterol, 2022, 57(7): 884-890. https://doi.
org/10.1080/00365521.2022.2041716.

B, VIR, A0 B, A5 B T 15 T N BETE R BRI UL
TR IERETT SMINZE S AR B AT WA A 1 R (0], o R R
FHE 552, 2020, 26(11): 1358-1364. https://doi.org/10.3969/
j-1ssn.1006-9771.2020.11.020.

YANG Ying, XU Meina, LI Xiangliang, et al. Cricopharyngeal
botulinum toxin injection under ultrasonic guidance for
dysphagia from Wallenberg’s syndrome: a case report[J].
Chinese Journal of Rehabilitation Theory and Practice, 2020, 26
(11): 1358-1364. https://doi.org/10.3969/j.issn.1006-9771.2020.
11.020.

TRELHE, JTAEDY, AW, 55 S R G IS | ST N
R RVAYT A PR PR LSS 28 L RS 0], Th R
P& 2= 2% i, 2019, 34(9): 1088-1091. https:/doi. org/10.3969/j.
issn.1001-1242.2019.09.021.

WEN Hongmei, WAN Guifang, TANG Zhiming, et al.
Ultrasound, balloon and electromyography-guided injection of
botulinum toxin in the treatment of post-stroke cricopharyngeal
achalasia: a case report[J]. Chinese Journal of Rehabilitation
Medicine, 2019, 34(9): 1088-1091. https://doi. org/10.3969/;.
issn.1001-1242.2019.09.021.

Borders JC, Brates D. Use of the penetration-aspiration scale in
dysphagia research: a systematic review[J]. Dysphagia, 2020,
35(4): 583-597. https://doi.org/10.1007/s00455-019-10064-3.
A, STk A Beas s m S B R R ). PhEiil 5
) fE 7 £, 2007, 2(1): 63-64. https://doi. org/10.3870/]. issn.
1001-117X.2007.01.023.

LOU Weiwei, DOU Zulin. Scale of outcome and severity of
dysphagia[J]. Neural Injury and Functional Reconstruction,
2007, 2(1): 63-64. https://doi. org/10.3870/j. issn. 1001-117X.
2007.01.023.

Zhou H, Zhu Y, Zhang X. Validation of the Chinese version of
the functional oral intake scale (fois) score in the assessment of
acute stroke patients with dysphagia [J]. Stud Health Technol
Inform, 2017, 245:1195-1199.

Panebianco M, Marchese-Ragona R, Masiero S, et al.
Dysphagia in neurological diseases: a literature review[J].
Neurol Sci, 2020, 41(11): 3067-3073. https://doi. org/10.1007/
$10072-020-04495-2.

Yang H, Yi YB, Han Y, et al. Characteristics of cricopharyngeal
dysphagia after ischemic stroke[J]. Ann Rehabil Med, 2018, 42
(2): 204-212. https://doi.org/10.5535/arm.2018.42.2.204.

Chiu SY, Burns MR, Malaty IA. An update on botulinum toxin
in neurology[J]. Neurol Clin, 2021, 39(1): 209-229. https://doi.
org/10.1016/j.n¢1.2020.09.014.

©Journal of Central South University (Medical Science). All rights reserved.



THENBIS S T A RERE RIS BRI PN T RESE S SRR s RO X, 45 1209

[19]

[20]

[21]

Jeong SH, Kim YJ, Kim Y], et al. Endoscopic botulinum toxin
injection for treatment of pharyngeal dysphagia in patients with
cricopharyngeal dysfunction[J]. Scand J Gastroenterol, 2018,
53(10/11): 1201-1205. https://doi. org/10.1080/00365521.2018.
1506820.

Kim BH, Kim DH, Lee JH, et al. Evaluating intramuscular
neural distribution in the cricopharyngeus muscle for injecting
botulinum toxin[J]. Auris Nasus Larynx, 2023, 50(1): 87-93.
https://doi.org/10.1016/j.an1.2022.05.004.

AR, BIEE, FiR, . HINIURIBSAE R A BN R RE R
TEST W FEUE (7). th A4y RS 2 5 e A e ks, 2020, 42(2):
189-192. https://doi. org/10.3760/cma. j. issn. 0254-1424.2020.
02.024.

ZHANG Yichen, GAO Zhengyu, WANG Qiang, et al.

Research progress on injection of botulinum toxin A in

AR5 A X, 20T, W, X, R R, 250, BIRRE, HIK.
THALNEES 5 T R BERE R TSI A BREED 5KIB YT i T A AL /5 36
WAL BB A RCR D] T RS 2A i (BR 22 ), 2023, 48(8): 1203-
1209. DOI:10.11817/j.issn.1672-7347.2023.230254

Cite this article as: L1U Chao, LI Yuan, TAN Zhi, LIU Hua, ZHOU
Meiyun, LI Jie, LIANG Junjun, XIAO Le. Endoscopic botulinum

toxin injection combined with balloon dilatation for treatment of

cricopharyngeal achalasia in patient with brainstem stroke[J].
Journal of Central South University. Medical Science, 2023, 48(8):
1203-1209. DOI:10.11817/j.issn.1672-7347.2023.230254

[22]

(23]

cricopharyngeal achalasia[J]. Chinese Journal of Physical
Medicine and Rehabilitation, 2020, 42(2): 189-192. https://doi.
org/10.3760/cma.j.issn.0254-1424.2020.02.024.

Alfonsi E, Merlo IM, Ponzio M, et al. An electrophysiological
diagnosis of neurogenic dysphagia:
implications J Neurol
Neurosurg Psychiatry, 2010, 81(1): 54-60. https://doi. org/10.
1136/jnnp.2009.174698.

Xie MS, Zeng PS, Wan GF, et al. The effect of combined

approach to the

for botulinum toxin treatment[J].

guidance of botulinum toxin injection with ultrasound, catheter
balloon, and electromyography on neurogenic cricopharyngeal
dysfunction: a prospective study[J]. Dysphagia, 2022, 37(3):
601-611. https://doi.org/10.1007/s00455-021-10310-7.

(AL 2m#t Hm L)

©Journal of Central South University (Medical Science). All rights reserved.



