sx} 2}

0R

oo

o

>
>

AMELHAZHALOA HIH

P

o > my 02

30
[0
L

>
;£
-

> M 0z
I
H
o

s
i
02
T
2

+ K
it

o
|

M

rhu

B $A5e] AERAFTHE Shot] 9L NUS
3 oglem oW Eash: FAozE ASERE(dys-

phagia), ¢15FZ3]%}(globus symptom), &% (chest pa-
in)o] s, o]2]’t FAEL WA A ZALe] dubAal
Aol HA slem F2 AMEE AAF w2 A A vkF
< o] 43k 2AAH ]l A Exodgo|c)h v, W2 A=
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247} 2278, o =}7} 229 0] 9l ar, A EE = 244 €] 754
742 gdow, Bl a2 434 g}
7} AR} ZAS FA4 3T F g § glglL, o

BE b} A4 AFA ALl A 140% A A 3HAkalE(So-
lotop Sol. 140, e} &4 2}, &) o2 w2 F gl nlFA| ==
345 B-9}9](prone position)2} & #H ¢ (standing pos-
ition) o] A A8 &} 32, 2F 2 ApA| oA HAiutE=
7 HF A7 23mme] marshmallow Heolal S A7) A
3l A A= zdeS Al AAFAE Q] A =57t
(esophageal transit time) Wl ©]*] marshmallow ™ <]
27} A =g 31 XS, = 3hHo] A3H(swallo-
wing) 2 13 Z3HA A3}e] HAFAQl o5 (peristalsis)
o AL Z st o]Ae] vlAALLR 231E 5 UV
el o] & WA s 9 # A Feojel & Al F 302U A 1E
ool A= A& AT ARES 3hich

ZAAHA] 3% A] (fluoroscopy) & 3tHA] 53}7] (Han-
dycam Pro CCD-VXI1, Sony, Japan) & H|d] & =3}= 3}
o] 73] 9= g FolaA} A IL(7), 0|9} Al FA]
F 7 535 XA #9359t 28, A &5
3}9} marshmallow eig]e] A=W Z13§ o] v A &
A& H7H o v A 7S 7 E(mild), 55 % (mo-
derate), =Z% (severe)?] A|SF(grade) & UFg=
t], 74 ¥ marshmallow ©@ojg] 2382 A7} ¢)-Sujo]
3, 5T sl 4wt Z " (impaction) o] &,
g FFEEE AYPAdAARE ZHo] dSdd=E Aot

ot AA = AAHETS] 274 A =537 30%0]H
olfAEZ o]F 7|F2Z 3% marshmallow T oiz]<]
Al 2537} o] A|7tRct AojAd w2 A &) 3}gict. w3l A

2 marshmallow @oig]7} A =ujell 4] o] o]Ake] %13}
o] AEw = A3}t o]9} @A FA}el SlolA FLF
o] frdk o F-5 ot E gkt

3215 169 o] A= A =W 347 AH(PC Polygraph, Syne-
ctics, Sweden) 2 A3 3}o] o] 52 uIALA A AL A AT}
A5 vl wste{ Bgket. 7t Aol gk §A s £
chi-square testZ ©]-&3}9l 2w pzre] 0.067]|9td A=
SAA L2 frolsiohar A st o

Z o

A 2T A= A LS4 o] A, &
A% marshmallow?] E3A]7H-2 EolgloA] A 17x%,
AP A B 152 ool o|AH L, ZE A-FlA 30
Zzolo A =5 FH3tAH(Fig. 1). o] & 7|22 33}
5 F7kskd
A 2 A 179 4= marshmallow 2] =Z3FEA4 A
0%, %% 50%° 271& el i, S4ke] A&
33% 9 cH(Fig. 2). Al 27 4]+ marshmallow 2] ==

F A} 23%, A= 15%, 5% 15%, T3 = 471%°]
ZAke] AL 47%3 ). A 37| A= marshmal-
low A =294 A4 32%, A= 24%, 55% 8%, 55
T 36%°1 AL, T4 AR &L 24% A H(Fig. 3). whehAd,
133} 239 3kakEo] 37-¢] $ALE< Bl 8] marshmallow
E AHER S S A go] fo3HAl E3heH(p<0.05)
(Table 1).
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Fig. 1. A 25-year-old male normal volun-
teer.

a. Conventional esophagogram showed
normal finding.

b. After marshmallow swallowing, marsh-
mallow bolus(arrow) proceeded continu-
ously without stasis.
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Fig. 2. A 33-year-old woman with dysphagia. Conventional
esophagogram shown on left shows corkscrew shape contra-
ction(arrow). This finding is compatible with diffuse esopha-
geal spasm. After marshmallow swallowing, marshmallow
was impacted at the proximal portion of the corkscrew con-
tracted segment(open arrow) on prone position. At this time,
the patient complained dysphagia.

Marshmallow 2] £ Z¢ <A} S-Fol o}
HES FrhlSu HAbol A= el oA
AR L, A=A 25%, F5 =X 25%, T35
2A, FF5EAA T4 AFE0] AE H S5 H]S
23 =3ktHp<0.05)(Table 1).

Marshmallow 2] =24 A AAFAZS 23l 14o] 25
ANA IAH Alxzdei) AFLZAS B, 344
A g zodeA)t AAAZAS Bl 7% marshmallow A =%
A& A 54%, A= 15%, 5% 8%, 35 = 23%°1
o, AFEFY oS Bl AF AXE 20%, 5% 20
%, T%E 602°190 3, A=A A0] B3l A= Ax
14%, 5% % 86%° £7<& B AcH(Fig. 4). webA], 314
2 A xzdeA AARS 7 9o & marshmallow 2] %3
SN = B olAe] BAEM, 2AAH AlxzdEAt

o] Fa7d o] sl A-Folle AALEZAS Bol A} v] 3]
marshmallow 2] EFFEA A FF 52 oA Z o]

o5 Bokeh(p<0.05).

O{N l’ﬂ ru
N o ofr
o
Lo,
= :to

e
2

A=W FAAALE A1 167 9] 3RS HAAZ S Bl
5% 2] 3z}l A= marshmallow 2] =23% AZAA AA
20%, AXE 40%, F5= 20%, FF5 20%, FAANEE0)

Zodct. A=A 55717 A =% (nutceracker
esophagus) 1¢]]9] 3A}ol| A= A x o] o]AAA L Mo}
Zxre] AL gtk a2, Al EU AR v Eo]A

Fig. 3. A 34-year-old man with chest pain. Conventional eso-

phagogram shows weak peristalsis at carina level. After mar-
shmallow swallowing shown on right, marshmallow proceed-
ing was stayed at the carina level(arrow). Symptom provo-
cation was not occured. Esophageal manometric study sho-

wed a nutcracker esophagus.

Table 1. Symptoms vs. Passage Disturbance of Marshmallow
Bolus

| - =ASHIS
MEZIERE 4 ue zzg zx Sone=
gg (%)
Az v & @ ;
IS 3 ¢ @& 0 %
PISE I ¢ B = @ M
&= 5 & £ 3 =

A= FAA3S B3l A= marshmallow A =F4 &
A A 30%, FE5EE 710%, SLZFA A S 60224 4]
S GFAAA FALATRY) 24 A3 go) =& A3k
Bglon 59| o]z o] A s Bkt (p<0.05).
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g 32 H ] o] Az zodEnato] AJPE o] &

734k AT, o2 & FHAle F2F o)
o= UAsHA A v AAY dE5FH 2L 7]
shedlE U =sF e FH o (3). webA,
A 572 A5 A=l 3SR 9
3(9—12), ¥AHAE FHUMAE o] 83 A=
THAIZEE] FA o] o] Fo A7 = FhAH(13). wjuf 2 whA}
AstA AR A =@ FA Y] AQS Gt 7] 93 o=
IHA EAE HA vHES o] &3 A ExdE Hrlsto
AR & e, old AHEE 134 EAEZE vhEA
A, vFFA W52} marshmallow ©ez7} ol ich(1-8).
o]zt FAAIEL A=A AL 2l o= HAAEA]
44 HAME 5 slvke A o] Az, A =W 7 Al Bl
3 FAlol A 18-S d Fobe Ao Ak 53] A7
HA E4A Fo]4] marshmallow WelzlE= ol zpA <]
ASFA el Bolg]7t avztE A= W7 e] 13mm o]
old 534 F qlon, gojg A= 8o FA]7} ql
o ARAHAG AAF ] o]ARFTFE & T AL AAH
marshmallow ©@ojg]el] 2] A7} P4 T4 2
=34 2 5 ok A o] sl W el Kelly(1)v+
Somer5-(5)9] o8] Al ATFoA = marshmallow &
g5 o] &3 A =22 A EFA)o] ol Ao whAbA
&2 ZAAHE Al gk 2y, o)W FE Ao ® 3l
d R AR ol ARt A2 JE e
74 (caliber) 2] W 3}7} ol 71A A ]l Wwo] F71 =k
o}2ba], olw] A}-4-% marshmallow ©ol2]e] =7]&= Sc-
hatzki(14) 7} A|A1gF A 20 $AS dov)= AA 13
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Fig. 4. A 44-year-old woman with dys-
phagia.

a. Conventional esophagogram shows mi-
desophageal diverticulum(black arrow).

b. After marshmallow swallowing, marsh-
mallow bolus(white arrow) is impacted at
the diverticulum site. At this time, same
symptom was provocated.

22 P27 23mmE A3 I(8), ¥ ATl E 3
7 A7 23mm<e] marshmallow © ¢8| & Al&-3}9 ).

2 d7e A= ¥35e WA $HS FAR
A 9= A7-¢b= =] marshmallow gol=]E o] &
A ERGEEN A EFAS 348 R A EF
oS daast=dl FAHE Fouch ol AESAAS
A 7FA 2 o] B2 marshmallow A &%)
A FAe] AP EL d3EES 2 AFFH ] dE=A
AN FEo| = AR o5 =4 el =
marshmallow 2] EFGEA} o]Ale] glE AFAE=
AXIt TFEEE 97 TF T4 AP Ee] A=
A Btk A A A xxodEAtel A ARl Afd=
marshmallow 2] 223 &4} o| LA S Hol= ASr)
53] WolA]l marshmallow 2] EFd%o] 1AF A =3
<ol w8 A s 22 AN & T stk =
& 2] T ¢t73 AF9} marshmallow 4] Exe3$-2S v watu]
A st Abel| A 2] o] AFAZA-S marshmallow 2] =33
s F5E9 o)A 0] AAY, T AAe] S
ol veht F Ak A v A2 AXFE ST
gl sy, 9% A7 A marshmallow 2] EF63 <A
A4 BlAAFE G S = A=l b ARl A AAY
AR S Bol= 717t lH B R, A A Ao g
A Adg ZAAA 7= v FEE & T ddTh

o] Aol A A =@ FAS T AsP A A}l 9]
4] marshmallow Folg]& o] &3 A xxdEL It
A A vlF A ExdER) Bz} B8 7Jate|H, of
LRAME S44] AT 71 Qo] FAelA 28L E
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The Usefulness of Esophagogram with Marshmallow Bolus
in Patients with Esophageal-Related Symptoms’

Sang Wook Yoon, M.D., Ki Whang Kim, M.D., Hyo Jin Park, M.D.?, Eun Kyung Kim, M.D.,
Jeong Sik Yu, M.D., Jung Kun Seo, M.D.?, Ryang Kwon, M.D., Hyung Cheol Shin, M.D.

7Department of Diagnostic RadiologyYonsei University, College of Medicine
. Department of Internal MedicineYonsei University, College of Medicine

Purpose: To evaluate the usefulness of the esophagogram using marshmallow bolus in the evaluation of the
causes of variable esophageal-related symptoms.

Materials and Methods: Esophagograms using marshmallow bolus were performed on 44 patients with
esophageal-related symptoms and on ten normal volunteers. Videofluoroscopic studies were also made.
Patients were classified into three groups according to their esophageal-related symptoms ;those with dys-
phagia, those with globus symptom, and those with chest pain. Abnormal findings on an esophagogram with
marshmallow were graded into three categories ; mild, moderate, and severe. Provocation of the same symptom
was also evaluated. Esophageal manometric studies were performed on 16 patients and those results were
compared with the results obtained from the esophagogram using marshmallow bolus.

Results: The provocation rate of the same symptom was 33% in the first group, 47 % in the second, and 24%
in the third. The provocation rate was highest in the second group. The provocation rate was also higher in
patients with a severe degree of abnormality on an esophagogram using marshmallow bolus. Where there
were abnormal findings, an esophagogram using marshmallow bolus showed a higher abnormality rate than
did a conventional esophagogram. In cases showing abnormal findings on the esophageal manometric study,
an esophagogram using marshmallow bolus showed a higher provocation rate and more severe abnormality
than in cases showing normal findings on manometric study.

Conclusion: An esophagogram using marshmallow bolus will a useful radiologic screening modality for the
evaluation of patients with esophageal-related symptoms.

Index Words : Esophagus, abnormalities
Esophagus, radiography
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