
n�the�60%�of�pa�ti�ents�with�up�per�ab�do�mi�nal�pa�in�or�dis�com�fort,�es�tab-
lish�ment�of�a�cli�ni�cal�di�ag�no�sis�which�co�uld�exp�la�in�the�symptoms�is
not�pos�sib�le�even�with�in�va�si�ve�di�ag�nos�tic�pro�ce�du�res,�and�this�en�tity�is

Turkiye�Klinikleri�J�Med�Sci�2010;30(3) 1061

Comparison�of�Gastric�Wall�Thicknesses
with�Hydrogastric�Sonography�
in�Functional�Dyspepsia�Patients

ABS�TRACT�Objective:�Be�ca�u�se�the�eti�o�logy�and�pat�hoph�ysi�o�logy�of�the�func�ti�o�nal�dyspep�si�a�re�ma�-
ins�unc�le�ar,�the�op�ti�mal�ma�na�ge�ment�is�still�con�tro�ver�si�al.�This�study�was�ai�med�to�de�ter�mi�ne�the
ac�tu�al�gas�tric�wall�thick�nes�ses�in�the�sub�gro�ups�of�func�ti�o�nal�dyspep�si�a�pa�ti�ents,�and�to�in�ves�ti�ga�te
whether�the�re�was�any�cor�re�la�ti�on�with�the�symptoms.�Material�and�Met�hods:�Func�ti�o�nal�dyspep-
si�a�pa�ti�ents�(n=�136)�we�re�di�vi�ded�in�to�six�gro�ups�in�re�gard�to�the�pre�do�mi�nant�symptom;�as�gro�up
2:�epi�gas�tric�dis�com�fort;�gro�up�3:�epi�gas�tric�pa�in;�gro�up�4:�na�u�se�a;�gro�up�5:�vo�mi�ting;�gro�up�6:�blo�a�t-
ing�and�gro�up�7:�early�sa�ti�ety.�Con�trol�gro�up�was�se�lec�ted�from�the�pa�ti�ents�who�un�der�went�ul�tra-
so�nog�rap�hic�exa�mi�na�ti�on�for�gyne�co�lo�gic�or�uri�nary�re�a�sons�and�had�no�gas�tro�in�tes�ti�nal�symptoms
(gro�up�1).�The�pa�ti�ents�we�re�in�ves�ti�ga�ted�by�hydrogastric�sonography�fol�lo�wing�con�ven�ti�o�nal�tran�s-
ab�do�mi�nal�so�nog�raphy.�Sa�me�in�de�pen�dent�ra�di�o�lo�gist�blind�to�the�symptoms,�me�a�su�red�the�thick-
nes�ses�of�an�te�ri�or�and�pos�te�ri�or�gas�tric�walls�in�fun�dus,�cor�pus�and�an�trum.�Re�sults:�An�te�ri�or�and
pos�te�ri�or�fun�dus�walls�we�re�de�tec�ted�as�sig�ni�fi�cantly�thic�ke�ned�in�gro�ups�2�and�7�(p<�0.05).�Both�the
an�te�ri�or�and�the�pos�te�ri�or�walls�of�the�cor�pus�and�an�trum�we�re�fo�und�sig�ni�fi�cantly�thic�ker�than
the�ot�her�gro�ups�in�the�gro�up�3�(p<�0.05).�Conc�lu�si�on:�This�study�do�cu�men�ted�sig�ni�fi�cant�gas�tric�wall
thick�ness�dif�fe�ren�ces�bet�we�en�the�sub�gro�ups�of�the�func�ti�o�nal�dyspep�si�a�pa�ti�ents.�

Key�Words:�Dyspep�si�a;�gas�tro�in�tes�ti�nal�di�se�a�ses;�ul�tra�so�nog�raphy;�sto�mach�di�se�a�ses�

ÖZET�Amaç:�Fonk�si�yo�nel�dis�pep�si�nin�eti�yo�lo�ji�si�ve�pa�to�fiz�yo�lo�ji�si�açık�ol�ma�dı�ğın�dan�op�ti�mal�te�da�-
vi�si�de�ha�len�tar�tış�ma�lı�dır.�Bu�ça�lış�ma�da�fonk�si�yo�nel�dis�pep�si�li�has�ta�la�rın�alt�grup�la�rın�da�mi�de�du�-
var�ka�lın�lı�ğı�nın�tes�pit�edi�le�rek�semp�to�ma�gö�re�fark�lı�lık�olup�ol�ma�dı�ğı�nın�araş�tı�rıl�ma�sı�amaç�lan�mış�tır.
Gereç�ve�Yöntemler:�Fonk�si�yo�nel�dis�pep�si�has�ta�la�rı�(n=�136)�bas�kın�olan�semp�to�ma�gö�re�altı�gru�ba
ay�rıl�dı;�grup�2:�epi�gas�trik�ra�hat�sız�lık;�grup�3:�epi�gas�trik�ağ�rı;�grup�4:�bu�lan�tı;�grup�5:�kus�ma;�grup�6:
şiş�kin�lik�ve�grup�7:�er�ken�doy�ma.�Kon�trol�gru�bu�ise�ji�ne�ko�lo�jik�ve�ya�üri�ner�ne�den�ler�le�ul�tra�so�nog�-
ra�fik�in�ce�le�me�ge�rek�ti�ren�ve�hiç�bir�gas�tro�in�tes�ti�nal�semp�to�mu�ol�ma�yan�has�ta�lar�dan�oluş�tu�rul�du
(grup�1).�Has�ta�lar�kon�van�si�yo�nel�ab�do�mi�nal�ul�tra�so�nog�ra�fi�yi�ta�ki�ben�hidrosonografi�ile�de�ğer�len�-
di�ril�di.�Semp�tom�lar�dan�ha�ber�siz�bir�rad�yo�log�ta�ra�fın�dan�fun�dus,�kor�pus�ve�an�trum�da�mi�de�ön�ve�ar�-
ka�du�var�ka�lın�lık�la�rı�öl�çül�dü.�Bul�gu�lar:�Grup�2�ve�7’de�fun�du�sun�hem�ön�hem�de�ar�ka�du�va�rı�di�ğer
grup�lar�a�göre�an�lam�lı�de�re�ce�de�ka�lın�laş�mış�idi�(p<�0.05).�Fun�dus�du�var�ka�lın�lı�ğı�bu�iki�grup�ara�sın�-
da�ise�ben�zer�di�(sı�ra�sıy�la�p=�0.67�ve�p=�0.68).�Kor�pus�ve�an�tru�mun�her�iki�du�va�rı�grup�3’te�di�ğer
grup�la�ra�gö�re�da�ha�ka�lın�dı�(p<�0.05).�So�nuç:�Bu�ça�lış�ma�da�fonk�si�yo�nel�dis�pep�si�li�has�ta�la�rın�alt�grup�-
la�rın�da�mi�de�du�var�ka�lın�lık�la�rı�ara�sın�da�an�lam�lı�fark�lı�lık�lar�tes�pit�edil�miş�tir.�

Anah�tar�Ke�li�me�ler: Dis�pep�si;�gas�tro�in�tes�ti�nal�has�ta�lık�lar;�
ul�tra�so�nog�ra�fi;�mi�de�has�ta�lık�la�rı��
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ter�med�as�func�ti�o�nal�dyspep�si�a.1-5 The�exis�ten�ce�of
dif�fe�rent�func�ti�o�nal�dyspep�si�a�sub�gro�ups�has�long
be�en�pos�tu�la�ted�be�ca�u�se�dyspep�tic�symptoms�are
in�tu�i�ti�vely�sug�ges�ti�ve�of�dif�fe�rent�un�derl�ying�pat�-
ho�ge�ne�tic�mec�ha�nisms.6-9 Two�ma�in�hypot�he�ti�cal
sub�gro�ups�we�re�iden�ti�fi�ed�in�al�most�all�of�the�re-
ports:�“ul�cer-li�ke�”�and�“dy�smo�ti�lity-li�ke�”�dyspep�si�-
a,�the�for�mer�be�ing�cha�rac�te�ri�zed�by�se�ve�ral�as�pects
of�pa�in�and�the�lat�ter�by�symptoms�sug�ges�ti�ve�of
im�pa�i�red�gas�tro�du�o�de�nal�mo�ti�lity.7,8,10

Con�ven�ti�o�nal�tran�sab�do�mi�nal�ul�tra�so�nic�exa�-
mi�na�ti�on�has�a�li�mi�ted�va�lu�e�for�gas�con�ta�i�ning�gas-
tro�in�tes�ti�nal� tract� sin�ce� tech�ni�cal� li�mi�ta�ti�ons�
do�not�per�mit�a�de�ta�i�led�eva�lu�a�ti�on�of�the�wall�or
the�en�do�lu�mi�nal�sur�fa�ce.11,12 Tran�sab�do�mi�nal�so�-
nog�raphy�of�a�wa�ter-fil�led�sto�mach, hydro�gas�tric
so�nog�raphy�(HGS), is�a�re�cently�in�tro�du�ced�tech-
ni�qu�e,�and�can�im�pro�ve�the�ima�ge�qu�a�lity�du�ring
exa�mi�na�ti�on,�al�lo�wing�sa�tis�fac�tory�vi�su�a�li�za�ti�on�of
the�gas�tric�wall�and�its�di�sor�ders.�This�met�hod�has
al�so�be�en�re�por�ted�to�ha�ve�high�sen�si�ti�vity�and�spe�-
ci�fi�city�in�the�di�ag�no�sis�and�sta�ging�of�gas�tric�car�ci-
no�mas.11,13

The� eti�o�logy� and� op�ti�mal� ma�na�ge�ment� of
func�ti�o�nal�dyspep�si�a�re�ma�ins�con�tro�ver�si�al.�In�cre�-
a�sed� sen�si�ti�vity� to� gas�tric� acid� or� al�te�red� gas�tric
smo�oth�musc�le�func�ti�on�or�per�cep�ti�on�thres�hold�to
gas�tric�dis�ten�si�on�du�e�to�inf�lam�ma�tory�res�pon�se�to
H.� pylo�ri� wit�ho�ut� inf�lam�ma�ti�on� of� the� mu�co�sa
were�set�forth�in�eti�o�logy�of�func�ti�o�nal�dyspep�si�a
in�pre�vi�o�us�re�ports.14,15 This�sen�si�ti�vity�may�ca�u�se
inf�lam�ma�ti�on�in�gas�tric�wall�es�pe�ci�ally�in�mus�cu-
lar�la�yer�and�do�es�not�af�fect�mu�co�sa.�So,�en�dos�co�-
pic� eva�lu�a�ti�on� seems� nor�mal� in� the�se� pa�ti�ents.
Ho�we�ver,�this�gas�tric�wall�inf�lam�ma�ti�on�may�ca�u�-
se�chan�ges�in�gas�tric�wall�thick�ness.��The�re�fo�re,�this
study�was�ai�med�to�de�ter�mi�ne�the�ac�tu�al�gas�tric
wall�thick�nes�ses�in�the�sub�gro�ups�of�func�ti�o�nal�dys-
pep�si�a�pa�ti�ents�and�to�in�ves�ti�ga�te�whether�the�re
was�any�cor�re�la�ti�on�with�the�symptoms.

MA TE RI AL AND MET HODS

The�pa�ti�ents�ad�mit�ted�with�up�per�gas�tro�in�tes�ti�nal
symptoms�to�Sur�gery�De�part�ment�of�Ga�zi�os�man�pa�-
sa�Uni�ver�sity�Me�di�cal�Scho�ol�who�ful�fil�led�Ro�me�II
cri�te�ri�a�for�func�ti�o�nal�dyspep�si�a16 we�re�se�lec�ted�for

this� pros�pec�ti�ve� study� (n=� 136;� 36�ma�les).� Af�ter
physi�cal�exa�mi�na�ti�on,�they�we�re�eva�lu�a�ted�by�HGS
fol�lo�wing�con�ven�ti�o�nal�tran�sab�do�mi�nal�so�nog�raphy
after�obtaining�their�in�for�med�con�sents.�Up�per�gas-
tro�in�tes�ti�nal�en�dos�copy�and�ro�u�ti�ne�blo�od�tests�we�-
re� per�for�med� when� ne�ces�sary.� Pa�ti�ent� ca�re� and
fol�low�up�we�re�held�in�ac�cor�dan�ce�with�the�gu�i�de-
li�nes�sett�led�by�Hel�sin�ki�Dec�la�ra�ti�on.

Con�trol� gro�up� con�sis�ted� of� twenty� pa�ti�ents
who�un�der�went�ul�tra�so�nog�rap�hic�exa�mi�na�ti�on�for
gyne�co�lo�gic�or�uri�nary�re�a�sons�without�any�gas�tro�-
in�tes�ti�nal�symptoms�or�pat�ho�lo�gi�cal�fin�dings�du�r-
ing� ul�tra�so�nog�raphy� (gro�up� 1;� 5� ma�le).� Age
dis�tri�bu�ti�on�of�the�gro�ups�we�re�shown�in�Tab�le�1.
Func�ti�o�nal�dyspep�si�a�pa�ti�ents�we�re�di�vi�ded�in�to�six
gro�ups�in�re�gard�to�the�pre�do�mi�nant�symptom;�as
gro�up�2:�epi�gas�tric�dis�com�fort�(n:�27);�gro�up�3:�epi-
gas�tric�pa�in�(n:�32);�gro�up�4:�na�u�se�a�(n:�25);�gro�up
5:�vo�mi�ting�(n:�10);�gro�up�6:�blo�a�ting�(n:�24)�and
gro�up�7:�early�sa�ti�ety�(n:�10).�Pa�ti�ents�comp�la�i�ning
of�mo�re�than�one�symptoms�we�re�as�ked�to�cho�o�se
the�most�disturbing�one�as�the�pre�do�mi�nant�symp-
tom.�Pa�ti�ents�we�re�in�ges�ted�693.65�±�87.13�ml�of
tap�wa�ter�(BMI�x�25�ml)�pri�or�to�the�exa�mi�na�ti�on
af�ter�eight�ho�urs�of�star�va�ti�on�pe�ri�od.�Body�mass
in�di�ces�(BMI)�was�cal�cu�la�ted�by�using�the�for�mu�la
of�we�ight�in�ki�log�rams/(he�ight�in�me�ters).2 An�ex-
pe�ri�en�ced�ra�di�o�lo�gist�(MA)�who�was�blind�to�the
symptoms,�cli�ni�cal,�and�la�bo�ra�tory�fin�dings�of�the
pa�ti�ents�eva�lu�a�ted�the�struc�tu�re�of�gas�tric�wall�by
HGS.� Both� an�te�ri�or� and� pos�te�ri�or� gas�tric� wall
thick�nesses�in�fun�dus,�cor�pus�and�an�trum�we�re�me�-
a�su�red.�Du�ring�the�exa�mi�na�ti�on,�3.5�MHz�and�7.5
MHz�trans�du�cers�(LO�GIQ�200�Pro�Se�ri�es,�GE�Me�-
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Group n Mean SD

1 20 46.52 15.46

2 27 51.89 3.59

3 32 52.31 4.49

4 25 49.80 4.41

5 10 50.70 1.88

6 24 49.33 4.15

7 10 48.90 1.37

TABLE 1: Age distribution of the patients 
concerning groups.



di�cal�Systems,�Mil�wa�u�ke�e,�USA)�we�re�used.�Fol�lo�-
wing�the�gas�tric�eva�lu�a�ti�on�with�3.5�MHz�con�vex
trans�du�cer,�the�gas�tric�wall�thick�nes�ses�we�re�me�a�s-
u�red�with�7.5�MHz�trans�du�cer.�All�the�exa�mi�na�ti�-
ons�we�re�per�for�med�in�su�pi�ne�po�si�ti�on�for�an�trum
and�cor�pus,�and�in�left�la�te�ral�de�cu�bi�tus�po�si�ti�on�for
fun�dus�to�ob�ta�in�op�ti�mal�ima�ge�by�re�mo�ving�the
gas�tric�gas�from�the�exa�mi�na�ti�on�are�a.�Du�ring�exa�-
mi�na�ti�on,� pa�ti�ents�we�re� as�ked� to� swal�low� small
amo�unts�of�wa�ter�to�al�low�iden�ti�fi�ca�ti�on�of�gas�tro�-
e�sop�ha�ge�al� junc�ti�on� and� fun�dic� me�a�su�re�ments�
we�re�per�for�med�su�pe�ri�or�to�this�le�vel.�An�tral�me�a�s-
u�re�ments�we�re�per�for�med�just�pro�xi�mal�to�pylo�rus,
and�cor�pus�me�a�su�re�ments�we�re�do�ne�at�the�mid-
por�ti�on� of� the� sto�mach� pro�xi�mal� to� in�ci�su�ra�
an�gu�la�ris.�Ima�ge�qu�a�lity�was�in�cre�a�sed�du�ring�the
exa�mi�na�ti�on�of�pos�te�ri�or�wall�by��pres�sing�the�ul-
tra�so�nog�rap�hic�pro�be.

Sta�tıS�tı�cal�analy�SıS

One�way�analy�sis�of�va�ri�an�ce�(ANO�VA)�fol�lo�wed
by�Tu�key�HSD�for�post�hoc�analy�sis�was�used�to�as-
sess�the�sig�ni�fi�can�ce�of�wall�thick�nes�ses�and�body
mass�in�di�ces.�P<�0.05�was�ac�cep�ted�for�sta�tis�ti�cal
sig�ni�fi�can�ce.�

RE SULTS

In� all� pa�ti�ents� ex�cept� eight�who�we�re� exc�lu�ded
from�the�study�be�ca�u�se�of�una�va�i�lab�le�op�ti�mal�ima�-
ge�qu�a�lity�owing�to�mor�bid�obe�sity,�it�was�pos�sib�le
to�vi�ew�the�struc�tu�re�of�gas�tric�wall�comp�le�tely�in
de�ta�il�(Fi�gu�re�1).�The�re�was�no�sta�tis�ti�cally�sig�ni�fi-
cant�dif�fe�ren�ce�among�the�sub�gro�ups�of�func�ti�o�nal
dyspep�si�a�po�pu�la�ti�on�and�the�con�trols�as�far�as�the
body�mass�in�di�ces�were�con�cer�ned�(p>�0.05).�Fi�ve
ea�sily�dis�tin�gu�is�hab�le�la�yers�of�ec�ho�ge�ni�city�we�re
do�cu�men�ted;�la�yer�1�ad�ja�cent�to�the�lu�men�rep�re-
sented�the�epit�he�li�al�mu�co�sa,�la�yer�2�rep�re�sented
the�de�ep�mu�co�sa,�la�yer�3�rep�re�sented�the�sub�mu-
co�sa,� la�yer�4� rep�re�sented� the�mus�cu�la�ris�prop�ri�a
and�la�yer�5�rep�re�sented�the�se�ro�sa.�The�la�yers�1,3,5
ap�pe�a�red�as�hype�rec�ho�ge�nic�and�the�ot�hers�as�hy-
po�ec�ho�ge�nic�la�yers�in�HGS�(Fi�gu�re�2a,�b).�The�av-
e�ra�ge� to�tal� ti�me� re�qu�i�red� for� HGS� was� 10.34
(6.30-17.15)�mi�nu�tes�until�the�ra�di�o�lo�gist�star�ted
ta�king�pic�tu�res.�The�pro�ce�du�re�was�well�to�le�ra�ted
by�all�the�pa�ti�ents�and�no�pro�ce�du�re�re�la�ted�comp�-
li�ca�ti�ons�we�re�de�tec�ted.

The�me�an�gas�tric�wall�thick�nes�ses�of�the�pa�ti�-
ents�divided�according�to�their�symptoms�are�shown
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FIGURE 1: Hydrosonographic anatomy of stomach.
A: Pylor and prepyloric antrum
B: Antrum-corpus transition
C: Corpus
D: Fundus



in� Tab�le� 2.� Both� an�te�ri�or� and� the� pos�te�ri�or�wall
thick�nes�ses�of�fun�dus,�cor�pus�and�an�trum�we�re�sta-
tis�ti�cally�sig�ni�fi�cantly�dif�fe�rent�among�gro�ups�(F=
10.90;�p<�0.0001,�F=�15.45;�p<�0.0001,�F=�17.59;�p<
0.0001,�F=�6.63;�p<�0.0001,�F=�10.07;�p<�0.0001,�F=
10.85;�p<�0.0001,�res�pec�ti�vely).�

An�te�ri�or�and�pos�te�ri�or�fun�dus�walls�we�re�de-
tec�ted�as�sig�ni�fi�cantly�thic�ke�ned�in�gro�ups�2�and�7
(p<�0.05).�Whi�le�me�an�an�te�ri�or�wall�of�fun�dus�was
4.20�±�0.57�mm�and�the�pos�te�ri�or�was�4.19�±�0.55
mm�in�gro�up�2,�they�we�re�4.53�±�0.66�mm�and�4.49
±�0.43�mm�in�gro�up�7,�res�pec�ti�vely.�The�re�sults�we�-
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A B

FIGURE 2A, B: Anterior and posterior wall layers of stomach. 

Fundus Corpus Antrum

(mean ± SD) (mm) (mean ± SD) (mm) (mean ± SD) (mm)

Group n AW* PW* AW* PW** AW* PW**

1 20 3.5350 3.4300 3.9800 3.8150 5.3950 5.2700

± 0.4056 ± 0.4932 ± 0.3622 ± 0.3468 ± 0.5987 ± 0.6105

2 27 4.2000 4.1926± 3.9704 3.8222 5.4444 5.2889

± 0.5684# 0.5477# ± 0.4008 ± 0.4032 ± 0.5423 ± 0.5700

3 32 3.5156 3.3687 4.6688 4.3844 6.0969 5.9687

± 0.5635 ± 0.5421 ± 0.4795# ± 0.8633# ± 0.6916# ± 0.6799#

4 25 3.3400 3.2480 3.8920 3.7320 5.2640 5.1080

± 0.5008 ± 0.3754 ± 0.3378 ± 0.3262 ± 0.4966 ± 0.4856

5 10 3.5500 3.5000 3.7800 3.7100 5.0500 4.8700

± 0.4503 ± 0.3887 ± 0.2658 ± 0.2558 ± 0.3028 ± 0.2710

6 24 3.4833 3.4542 3.7958 3.6917 5.2792 5.0917

± 0.6431 ± 0.5763 ± 0.3689 ± 0.3538 ± 0.4917 ± 0.4854

7 10 4.5300 4.4900 3.8500 3.7100 5.0500 4.9200

± 0.6617# ± 0.4306# ± 0.3028 ± 0.2923 ± 0.3028 ± 0.2860

Total 148 3.6791 3.6054 4.0601 3.8912 5.4682 5.3176

± 0.6519 ± 0.6334 ± 0.5013 ± 0.5635 ± 0.6420 ± 0.6488

TABLE 2: The mean gastric wall thicknesses of the patients according to symptoms.

*Anterior wall.

* Posterior wall.
# p< 0.05.



re�si�mi�lar�for�both�anterior�and�posterior�walls�in
the�se�two�gro�ups�(p=�0.67;�p=�0.68�res�pec�ti�vely).�

Both�an�te�ri�or�and�the�pos�te�ri�or�walls�of�the
cor�pus�and�an�trum�we�re�sig�ni�fi�cantly�thic�ker�than
the�ot�her�gro�ups�in�the�gro�up�3�(p<�0.05).�

DIS CUS SI ON

Func�ti�o�nal�dyspep�si�a�is�a�cli�ni�cal�syndro�me�cha�r-
ac�te�ri�zed�by�chro�nic�or�re�lap�sing�up�per�ab�do�mi�nal
pa�in�or�dis�com�fort,�in�the�ab�sen�ce�of�un�derl�ying
or�gan�di�se�a�se�that�can�exp�la�in�the�symptoms.1,3,16

The�symptom�comp�lex� inc�lu�des�epi�gas�tric�pa�in,
post�pran�di�al�full�ness,�blo�a�ting,�early�sa�ti�ety,�na�u-
se�a,�vo�mi�ting,�and�epi�gas�tric�dis�com�fort,�and�the�-
se� symptoms�are�of�ten�re�la�ted� to� in�ges�ti�on�of� a
me�al.3-5,9,17 Be�ca�u�se,�symptom�pat�terns�vary�gre�-
atly�among�dyspep�tic�pa�ti�ents,�func�ti�o�nal�dyspep-
si�a�can�be�di�vi�ded� in�to� sub�gro�ups�with�dis�tinct
de�mog�rap�hic�fe�a�tu�res�and�functi�o�nal�dis�tur�ban�ces
ac�cor�ding�to�the�pre�do�mi�nant�symptom�type.18

Re�cent�stu�di�es�ha�ve�in�di�ca�ted�a�re�la�ti�ons�hip�bet�-
we�en� spe�ci�fic� symptoms� and� the� pre�sen�ce� of
pat�hoph�ysi�o�lo�gi�cal� mec�ha�nisms� in� func�ti�o�nal
dyspep�si�a�wit�ho�ut�a�struc�tu�ral�exp�la�na�ti�on.�The
pre�sen�ce�of�im�pa�i�red�pro�ces�sing�of�a�me�al,�ab�nor-
mal�up�per�gas�tro�in�tes�ti�nal�mo�ti�lity� and�vis�ce�ral
per�cep�ti�on�is�as�so�ci�a�ted�with�post�pran�di�al�dis�tress,
na�u�se�a,�blo�a�ting�and�early�sa�ti�ety�in�dyspep�tic�pa-
ti�ents.19 The�pre�sen�ce�of�hyper�sen�si�ti�vity�to�gas�tric
dis�ten�si�on�and�to�gas�tric�acid,�with�or�wit�ho�ut�in-
f�lam�ma�ti�on�of�the�mu�co�sa�is�as�so�ci�a�ted�with�symp-
toms�of�epi�gas�tric�pa�in,�bur�ning,�early�sa�ti�ety,�and
we�ight�loss.3,20 A�sub�set�of�dyspep�tic�pa�ti�ents�has
de�la�yed�gas�tric�emp�tying�of�so�lids�or�li�qu�ids.�De�la�-
yed�gas�tric�emp�tying�of�so�lids�was�cons�tantly�as-
so�ci�a�ted� with� post�pran�di�al� full�ness� and� with
vo�mi�ting.�De�la�yed�emp�tying�for�li�qu�ids�was�al�so
as�so�ci�a�ted�with�post�pran�di�al�full�ness�and�with�se-
ve�re�early�sa�ti�ety.21,22 Even�tho�ugh�our�re�sults�can
not�match� to�any�of�pat�hoph�ysi�o�lo�gi�cal�mec�ha-
nisms�men�ti�o�ned�abo�ve,�this�is�the�first�study�pro-
vi�ded� evidence� for� struc�tu�ral� chan�ges� in� the
sto�mach�wall�in�func�ti�o�nal�dyspep�si�a�pa�ti�ents.��

Uni�den�ti�fi�ed�pat�hoph�ysi�o�logy�le�ads�to�ab�sen�-
ce�of�di�ag�nos�tic�cer�ta�inty�and�lack�of�op�ti�mal�tre�at-
ment�mo�da�li�ti�es� for� func�ti�o�nal� dyspep�si�a�which

of�ten�imp�li�es�that�cli�ni�ci�ans�must�fol�low�a�pu�rely
em�pi�ric� the�ra�pe�u�tic� ap�pro�ach.� An�ta�cids,� gas�tric
acid�sec�re�ti�on�in�hi�bi�tors,�pro�ki�ne�tics,�and�psychop�-
har�ma�co�lo�gi�cal�agents�ha�ve�all�be�en�tes�ted.�The�se
agents�ap�pe�ar�to�im�pro�ve�a�va�ri�ab�le�frac�ti�on�of�tre�-
a�ted�pa�ti�ents�but�the�re�are�do�ubts�abo�ut�the�ir�ac�tu�-
al�ef�fi�cacy.5,23 We�think�that�this�study�may�ori�ent
furt�her�stu�di�es�to�wards�the�gas�tric�wall�in�si�de�to
cla�rify�the�pat�hoph�ysi�o�lo�gic�mec�ha�nisms�and�pro�-
per�di�ag�no�sis�of�func�ti�o�nal�dyspep�si�a�that�can�pre-
vent�pa�ti�ents�from�un�ne�ces�sary�in�va�si�ve�pro�ce�du�res
and�tre�at�ments.�

Many� aut�hors� ha�ve� tri�ed� to� as�sess� the�wall
thick�nes�ses�of�the�gas�tro�in�tes�ti�nal�tract�by�the�ul-
tra�so�und,�but�a�sa�tis�fac�tory�ag�re�e�ment�has�not�be�-
en�ac�hi�e�ved�abo�ut�nor�mal�and�pat�ho�lo�gic�va�lu�es,
which�is�very�im�por�tant�in�or�der�to�di�rect�the�pa-
ti�ents�to�ward�furt�her�in�ves�ti�ga�ti�ons.�Du�ring�the�ab-
do�mi�nal�ul�tra�so�nog�rap�hic�stu�di�es�(with�no�wa�ter
in�ges�ti�on),�nor�mal�gas�tric�wall�thick�ness�was�fo�und
up�to�10�mm�in�one�study,�whi�le�ot�her�aut�hors�ha�-
ve�es�tab�lis�hed�nor�mal�wall�thickness�up�to�5�mm.24-
26 Nu�me�ro�us�aut�hors�ha�ve�cle�arly�emp�ha�si�zed�wall
thic�ke�ning�as�a�key�so�nog�rap�hic�fe�a�tu�re�in�di�ag�no-
sis�of�gas�tro�in�tes�ti�nal�le�si�ons.27-35 We�me�a�su�red�gas-
tric� wall� thick�nes�ses� wit�ho�ut� wa�ter� in�ges�ti�on
firstly.�However,�we�co�uld�not�ob�ta�in�sa�tis�fac�tory
ima�ges.�It�was�very�dif�fi�cult�to�eva�lu�a�te�pos�te�ri�or
wall�and�fun�dus.�Wa�ter�ser�ves�as�an�aco�us�tic�win-
dow�to�ob�ta�in�bet�ter�ima�ges�and�it�be�co�mes�pos�si-
b�le�to�eva�lu�a�te�pos�te�ri�or�walls�and�fun�dus�cle�arly.
Our�study�al�so�pre�sents�first�ava�i�lab�le�da�ta�for�the
an�te�ri�or�and�pos�te�ri�or�gas�tric�wall�thick�nes�ses�of
an�trum,�cor�pus�and�fun�dus�se�pa�ra�tely�de�tec�ted�by
HGS�in�func�ti�o�nal�dyspep�si�a�pa�ti�ents�and�he�althy
in�di�vi�du�als.

In�conc�lu�si�on,�we�eva�lu�a�ted�gas�tric�wall�and
me�a�su�red� gas�tric� wall� thick�nes�ses� in� func�ti�o�nal
dyspep�si�a�pa�ti�ents�by�HGS,�and�we�fo�und�sta�tis�ti-
cally�sig�ni�fi�cant�dif�fe�ren�ces�at�dif�fe�rent�si�tes�of�the
sto�mach�ac�cor�ding�to�the�symptoms�of�epi�gas�tric
pa�in,�dis�com�fort�and�early�sa�ti�ety.

Func�ti�o�nal�dyspep�si�a�is�not�a�uni�form�di�se�a�se;
it�af�fects�dif�fe�rent�or�gans�or�dif�fe�rent�si�tes of�the
or�gans,�and�ca�u�se�comp�lex�symptoms.�As�men�ti�o�-
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ned�be�fo�re,�dif�fe�rent�pat�ho�lo�gic�mec�ha�nisms�ca�u�se
dif�fe�rent�symptoms.�We�think�that�thic�ke�ned�part
of�the�sto�mach�may�show�inf�lam�ma�ti�on�si�te.�This
re�sult�can not�exp�la�in�the�un�derl�ying�pat�ho�ge�ne�tic

mec�ha�nisms;�ho�we�ver,�may�ori�ent�furt�her�stu�di�es
to�ward�the�gas�tric�wall�in�si�de�in�or�der�to�bet�ter�ex-
p�la�in�the�un�derl�ying�mec�ha�nisms�of�the func�ti�o�nal
dyspep�si�a.
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