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Clinical Significance of Marshmallow Esophagography in Patients with
Nutcracker Esophagus and Ineffective Esophageal Motility

Sang Bae Lee, M.D., Hyo Jin Park, M.D., Young Gyun Kim, M.D., Sung Woo Choi, M.D.,
Min Ho Cho, M.D. and Sang In Lee, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Ineffective esophageal motility (IEM) and a nutcracker esophagus can lead to hypocontractile dysmoetility and
hypercontractile dysmotility, respectively. We evaluated patients for the abnormalities of marshmallow esophagography and we compared the
esophageal symptoms with the esophageal manometric findings in the patients. Methods. We included total 96 patients, there were 23
patients with 1EM, 36 patients with nucracker esophagus, 37 individuals with esophageal symptoms who remained in the the normal
esophageal manometric group, and 9 asymptomatic healthy controls. The distal esophageal body pressure and the lower esophageal sphincter
pressure were examined with respect to the grade of marshmallow esophagography. Results: The nine healthy volunteers displayed no
abnorma marshmallow transit. However, 43.5% of the patients with IEM and 36% of the patients with nutcracker esophagus displayed
abnormal marshmallow transit. There was a statistical difference between the healthy volunteer group and those patients with nutcracker
esophagus or IEM (p<0.05). Abnorma marshmallow esophagography occurred more frequently for the non-transmitted contraction and the
combined type of IEM (non-transmitted contraction and low-amplitude contraction) (p<0.05). However, there was no difference between the
distal esophageal pressure and the grade of the marshmallow esophagography. Furthermore, nutcracker esophagus did not display any
significant relationship with the distal esophageal pressure and the lower esophageal sphincter pressure with respect to the grade of the
marshmallow esophagography. Conclusions: Although the measurement of the distal esophageal pressure and the lower esophageal sphincter
pressure did not provide statisticaly significance for the marshmallow transit in IEM and the nutcracker esophagus, the non-transmitted
contraction and the combined type provided a statistically significant result for IEM. (Kor J Neurogastroenterol Motil 2005;11:20-27)
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Table 1. Correlation between Grade of Marshmallow Transit and Symptoms in Nutcracker Esophagus
Symptom No. of sbjects Crade of marshmallow transit No. of ab.normal e
Normal Mild Moderate  Severe transit(%)
Dysphagia 5 2 1 1 1 3 (60) 0.328
Chest pain 15 11 4 0 0 4 (26.6) 0.318
Globus sense 6 3 3 0 0 3 (50) 0.645
Dysphagia+Chest pain 3 3 0 0 0 0 (0) 0.288
Chest pain+Globus sense 3 2 2 0 0 1 (333) 1.000
Dysphagiat+Globus sense 4 2 1 0 1 2 (50) 0.609

by Fisher's exact test.
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Table 2. Correlation between Grade of Marshmalow Transit and Symptoms in Ineffective Esophageal Motility

Grade of marshmallow transit No. of abnormal
Symptom No. of subjects . p-value
Normal Mild Moderate  Severe transit(%)

Dysphagia 6 4 0 1 1 2 (286) 0.660
Chest pain 6 6 0 0 0 0 (0) 0.019
Globus sense 3 0 1 1 1 3 (100) 0.067
Chest pain+Globus sense 2 1 0 1 0 1 (50) 1.000
Dysphagia+Chest pain 2 1 0 1 0 1 (50) 1.000
Dysphagiat+Globus sense 1 0 1 0 0 2 (100) 0.434
DysphagiatGlobus sense 3 1 1 0 1 2 (66.6) 0550

+Chest pain

by Fisher's exact test.

Table 3. Comparision of Marshmallow Esophagography according to the Manometric Diagnosis

M anometric _ Grade of marshmallow transit No. of abnormal
. . No. of subjects 0
Diagnosis Normal Mild Moderate Severe transit(%)
Symptomatic normal motility 37 30 4 2 1 7 (18,9
A tomati
Symprometie 9 9 0 0 0 0 (0)
normal group
Nutcracker esophagus 36 23 8 3 2 13 (36.1)*
IEM 23 13 1 3 6 10 (435)%

IEM, ineffective esophageal motility.

* p=0.0423, compared to asymptomatic healthy volunteer subjects by Fisher's exact test.
*p:0.0303, compared to asymptomatic healthy volunteer subjects by Fisher's exact test.
ip:0.0307, compared to symptomatic norma motility subjects by Fisher's exact test.
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Table 4. Comparison of Marshmallow Esophagography according to the Manometric Abnormalities in patients with Ineffective
Esophagea Motility

Manometric . Grade of Marshmallow transit No. of abnorma
o No. of subjects 0
abnormalities Normal Mild Moderate Severe transit(%)
Non-transmitted .
ol 4 1 1 2 0 3 (75.0)"
contraction
Low-amplitud
oW-ampiiuce 6 5 0 0 1 1 (16.7)
contraction
Combined type 13 7 0 1 5 6 (46.2)"

combined type (non-transmitted and low-amplitude contraction).

* p=0.043, compared to asymptomatic healthy volunteer subjects by Fisher's exact test.
Tp:0.032, compared to symptomatic norma motility subjects by Fisher's exact test.
ip:0.046, compared to asymptomatic healthy volunteer subjects by Fisher's exact test.

Table 5. Correlation between Grade of Marshmallow Transit and Esophageal Body Pressure in Ineffective Esophageal Motility

. ) Mean Pressure Mean Pressure
Grade of Marshmallow transit No. of subjects ) ) LES pressure
in 8cm above LES in 3cm above LES
Normal 13 33.6+26.1 50.6+34.5 22.8+5.7
Moderate 4 48.7+17.0 45.0+16.6 24.9+6.5
Severe 6 25.7+14.2 46.5+27.8 26.9+8.7

LES, lower esophageal sphincter.

pressures are expressed as meantstandard deviation (mmHg).
Pressure in 8 cm above LES: Wilcoxon two-sample test, p=0.9157.
Pressure in 3 cm above LES: T-test, p=0.9127.

) , (ineffective esophageal motility, 1EM)

, , 6 (hypocontractile motility disorder)
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e 15Y
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Table 6. Correlation between Grade of Marshmallow Transit and Distal Esophagus Pressure and LES pressure in Nutcracker Esophagus

Grade of marshmallow transit No. of subjects Mean distal esophagus pressure (mmHg) Mean LES pressure (mmHg)
Normal 23 209.8+40.1 37.2437.4
Mild 8 216.8+24.9 23.2+5.6
Moderate 3 221.8+25.8 26.2+9.5
Severe 2 242.2 358

LES, lower esophageal sphincter.
pressures are expressed as mean+standard deviation (mmHg).
Distal esophageal pressure: p=0.0949, r=0.28675 with Spearman correlation coefficients, p=0.358 with Kruska-Wallis test.
LES pressure: p=0.7642, r=-0.05258 with Spearman correlation coefficients.
p=0.617 with Kruskal-Wallis test.
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