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[Abstract] Objective To investigate the mechanism and effect of columnar balloon dilatation
therapy on treating patients with severe dysphagia caused by upper esophageal sphincter (UES) achalasia
after stroke. Methods Sixty - four patients with severe dysphagia caused by UES achalasia after stroke
were diagnosed through Video Fluoroscopic Swallowing Study (VFSS) and esophageal dynamics testing. The
patients were randomly divided into control group (N =32) and treatment group (N =32). Patients in control
group were treated with routine drug treatment and routine rehabilitation training, while patients in
treatment group were treated with columnar balloon dilatation therapy on the basis of routine treatment.
The treatment end point was either the patient resuming an oral diet or after 4-weeks treatment. All cases
were evaluated by swallowing function of VFSS, high resolution manometry (HRM) and scores of the
severity of dysphagia before treatment and at treatment end point. Results Compared with before
treatment, UES resting pressure (P = 0.000) and residual pressure (P = 0.000) were significantly decreased,
peak pressure was significantly increased (P = 0.000), duration of relaxation was prolonged (P =0.000), and
scores of the severity of dysphagia were significantly increased (P = 0.000, 0.000) in both groups after
treatment. Compared with control group, UES resting pressure (P =0.001) and residual pressure (P =0.000)
were significantly decreased, peak pressure was significantly increased (P = 0.002), duration of relaxation
was prolonged (P =0.000), and scores of the severity of dysphagia were significantly increased (P =0.000) in
treatment group after treatment. Until the treatment end point or after 4-week treatment, the total effective
rate in treatment group was significantly higher than that in control group [93.75% (30/32) vs. 81.25% (26/
32); x°=4.010, P=0.000]. Conclusions Columnar balloon dilatation therapy is effective for reducing the
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tension of upper esophageal sphincter and relieving spasm after stroke. It has obvious therapeutic effect on

the upper esophageal sphincter achalasia.
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Table 1. Comparison of general data between 2 groups

Control Treatment  x or ¢

Lo (N=32) (N=32)  value © value
Sex [case (%)] 0.071  0.790
Male 22(6875)  21(65.63)
Female 103125  11(3437)

6278+ 7.08 61.09+ 6.82 0971 0.335
37.44£10.44 36.09+10.81 0.506 0.615

Age (v s, year)

Duration (v s, d)

Type of stroke [case (%)] 0.309 0.578
Ischemic 24 (75.00) 22 (68.75)
Hemorrhagic 8(25.00) 10 (31.25)
Site of lesion [case (%)] 0.279  0.953
Bilateral cerebral 5(15.62) 6 (18.75)
hemispheres
Brain stem 19 (59.38) 17 (53.12)
Cerebral hemisphere 6 (18.75) 7(21.88)
and brain stem
Brain stem and 2(6.25) 2( 6.25)

cerebellum

Two-independent-sample ¢ test for comparison of age and duration,

and x test for comparison of others

BB+ bR 22 (£ 5) ROR , SR FH G 0 7 R AR 19 ¢ A6
B VRIT AT E B LA AL T 2 S 80 HACR
AJG DU S BT 220 0. AR IE S A I
BERE LA b 7 B Y o 457 R B [ M (Pas, Prs) JRTR
V2L P R ) P A 1 A 0 310 R FH Wilcoxon
55 B 55 1 Wilcoxon BRAIAG S0 . LA P < 0.05 K 22
SHAG I EE L

% &R

— — RGERL Y L #R

64 191 J 3 AR A BRE 5236 97 5 1 9 AN TR) 43 Sk xk BR
HAIARIT AL (1) X R4 - 32 Bl R &, Bk 22 ], bk
10 1] ; A% 46 ~ 73 %, F-34(62.78 + 7.08) % ; i 2
31~63d,F(37.44 + 10.44) d; Bk 1l 1k 2= b 24 B
(75%) , H 1P 45 v 8 4611 (259% ) 5 995 728 35 457 457 T XA
K2R 5 41 (15.62%) , fii 1 19 41 (59.38% ) , K figi
AR A I T 6 191 (18.75% ) , i T A I /N ki 2 1]
(6.25%) o (2)IGI7 4 L 32 il /B 3, Yk 21 49, Lok
1105 4505 44 ~ 75 %, F35(61.09 + 6.82) % 5 i 2
31 ~71d, F#(36.09 + 10.81) d; B 1l % %< H 22 )
(68.75%) , Hi MLk 2% 10 611 (31.25% ) 5 9% 28 3B A7 o7
TR K B F Bk o6 ] (18.75% ), Mk T 17 il
(53.12%) , KIGFBR5IF I T 7 41(21.88%) , ki T4
FANIG 2 61(6.25%) o B 1] 0L, 5 4 AR — T



188 - o [ AU 28 8005 4 75 2017 4

317 B3

Chin J Contemp Neurol Neurosurg, March 2017, Vol. 17, No. 3

®2 WMABFRITHIREE ERAN =S5 1
Bx+s)

Table 2. Comparison of UES dynamics indexes between
2 groups before and after treatment (x +3s)

R3 WABRFERITHIG Y EAEANE) J)2= S 5O E
Jr BT 5 2 4 i R
Table 3. ANOVA of pretest - posttest measurement for

UES dynamics indexes before and after treatment

Group N Before treatment After treatment

Source of variation SS df MS F value P value

Resting pressure (mm Hg)

Control 32 90.66 +25.30 65.41+20.94

Treatment 32 86.51+15.80 43.36+22.61
Residual pressure (mm Hg)

Control 32 43.34+17.04 17.94+ 6.63

Treatment 32 41.63£19.26 844+ 3.20
Peak pressure (mm Hg)

Control 32 130.90 £40.08 169.87 +63.83

Treatment 32 126.02 £20.40 200.27 £67.25

Duration of relaxation (ms)
Control 32 581.36+87.32

568.26 + 60.24

690.24 +73.49
802.58 +45.25

Treatment 32

R4 PIALEE G THS A W R AR T A Y LR
[M(Pas, Pys) , 350 ]
Table 4.  Comparison of scores of the severity of

dysphagia between 2 groups before and after treatment
[M (P2, P7s), score]

BErore After Comparison within group
Group N ) )
treatment treatment 7 il P vl
Control 32 2.00 6.00 4.983 0.000
(1.00, 2.00)  (5.00, 6.00)
Treatment 32 2.00 9.00 5.070 0.000
(1.25, 2.00) (8.00, 9.00)
7 value 0.000 5.002
P value 1.000 0.000

Resting pressure

2458.758 1 2458.758 13.383 0.001
Time 33508.133 1 33508.133 159.853 0.000
4620.008 22.010 0.000
Error between groups 11390.672 62 183.721

12996.359 62 209.619

Treatment
4620.008 1

Treatment X time

Error within group

Residual pressure

Treatment 1696.531 1 1696.531 32.055 0.000
Time 26854.031 1 26854.031 440.598 0.000
Treatment X time 406.125 1 406.125  6.663 0.012
Error between groups  3281.334 62 52.925

3778.844 62 60.949

Error within group

Peak pressure

Treatment 10530.633 1 10530.633 10.030 0.002
Time 92611.320 1 92611.320 88.875 0.000
Treatment X time ~ 22551.570 1  22551.570 21.642 0.000
Error between groups  65091.797 62 1049.868
Error within group 64 606.609 62 1042.042

Duration of relaxation

Treatment 114780.383 1 114780.383 74.279 0.000
Time 870375.197 1 870375.197 491.847 0.000
Treatment x time ~ 117430.695 1 117430.695 66.360 0.000
Error between groups  95806.609 62 1545.268
Error within group ~ 109715.609 62 1769.607
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Figure 1 A 57-year-old male patient was diagnosed as pontine
infarction. VFSS findings The contrast agent was blocked at
throat level caused by UES achalasia (Panel la). The gradual
expanding of UES high tension area (the site of stenosis in the
central columnar balloon) was shown (Panel 1b-1d). Figure 2
A 50-year-old male patient was diagnosed as pontine infarction
with multiple infarction in basal ganglia. VFSS findings Before
treatment the contrast agent was obstructed in UES (Panel 2a).

The contrast agent entered into esophagus after the first balloon dilatation (Panel 2b).
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glial fibrillary acidic protein(GFAP)
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transcranial magnetic stimulation(TMS)
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polymerase chain reaction(PCR)
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anti-double stranded DNA antibody(dsDNA)
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anti-cardiolipin antibody(ACA)
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rapid plasma reagin(RPR)
rapid eye movement(REM)

PHUNMBUS G diffusion-weighted imaging( DWI)
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amplification refractory mutation system( ARMS)



