I ORIJINAL ARASTIRMA ORIGINAL RESEARCH I

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

Fonksiyonel Dispepsi Hastalarinda
Hidrosonografi ile Mide Duvar Kalinliklarinin
Karsilagtirilmasi

Murat AKFIRAT, MD,2 ABSTRACT Objective: Because the etiology and pathophysiology of the functional dyspepsia rema-

Hiiseyin Ayhan KAY AOGLU, MDp ins unclear,. the optnpal management is still controver51.al. This stud}{ was furned to dete?rmlnc.e the

Namik OZKAN. MD.® actual gastric wall thicknesses in the §ubgroups of functional qyspepsm patients, and to investigate

. : o whether there was any correlation with the symptoms. Material and Methods: Functional dyspep-

Omer Fa|k. ERSOY, MD,® sia patients (n= 136) were divided into six groups in regard to the predominant symptom; as group

Alper CELIK, MD,> 2: epigastric discomfort; group 3: epigastric pain; group 4: nausea; group 5: vomiting; group 6: bloat-
Se|guk Mevlit HAZiNEDAROGLU, MD¢ ing and group 7: early satiety. Control group was selected from the patients who underwent ultra-

sonographic examination for gynecologic or urinary reasons and had no gastrointestinal symptoms

(group 1). The patients were investigated by hydrogastric sonography following conventional trans-
abdominal sonography. Same independent radiologist blind to the symptoms, measured the thick-

nesses of anterior and posterior gastric walls in fundus, corpus and antrum. Results: Anterior and

posterior fundus walls were detected as significantly thickened in groups 2 and 7 (p< 0.05). Both the

anterior and the posterior walls of the corpus and antrum were found significantly thicker than

the other groups in the group 3 (p< 0.05). Conclusion: This study documented significant gastric wall

thickness differences between the subgroups of the functional dyspepsia patients.
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visi de halen tartismalidir. Bu ¢aligmada fonksiyonel dispepsili hastalarin alt gruplarinda mide du-
var kalinhiginin tespit edilerek semptoma gore farklilik olup olmadiginin arastirilmas: amaglanmistir.
Gereg ve Yontemler: Fonksiyonel dispepsi hastalar1 (n= 136) baskin olan semptoma gore alt1 gruba
ayrildy; grup 2: epigastrik rahatsizlik; grup 3: epigastrik agri; grup 4: bulanti; grup 5: kusma; grup 6:
siskinlik ve grup 7: erken doyma. Kontrol grubu ise jinekolojik veya iiriner nedenlerle ultrasonog-
rafik inceleme gerektiren ve higbir gastrointestinal semptomu olmayan hastalardan olusturuldu
(grup 1). Hastalar konvansiyonel abdominal ultrasonografiyi takiben hidrosonografi ile degerlen-
dirildi. Semptomlardan habersiz bir radyolog tarafindan fundus, korpus ve antrumda mide 6n ve ar-
ka duvar kalinliklan 6lgiildii. Bulgular: Grup 2 ve 7°de fundusun hem 6n hem de arka duvar: diger
gruplara gore anlaml derecede kalinlagmis idi (p< 0.05). Fundus duvar kalinlig1 bu iki grup arasin-
da ise benzerdi (sirasiyla p= 0.67 ve p= 0.68). Korpus ve antrumun her iki duvar1 grup 3’te diger
gruplara gore daha kalind: (p< 0.05). Sonug: Bu ¢alismada fonksiyonel dispepsili hastalarin alt grup-
larinda mide duvar kalinliklar1 arasinda anlamh farkliliklar tespit edilmistir.
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n the 60% of patients with upper abdominal pain or discomfort, estab-
lishment of a clinical diagnosis which could explain the symptoms is
Copyright © 2010 by Tiirkiye Klinikleri not possible even with invasive diagnostic procedures, and this entity is
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termed as functional dyspepsia.'” The existence of
different functional dyspepsia subgroups has long
been postulated because dyspeptic symptoms are
intuitively suggestive of different underlying pat-
hogenetic mechanisms.*® Two main hypothetical
subgroups were identified in almost all of the re-
ports: “ulcer-like” and “dysmotility-like” dyspepsi-
a, the former being characterized by several aspects
of pain and the latter by symptoms suggestive of

impaired gastroduodenal motility.”#°

Conventional transabdominal ultrasonic exa-
mination has a limited value for gas containing gas-
trointestinal tract since technical limitations
do not permit a detailed evaluation of the wall or
the endoluminal surface.''> Transabdominal so-
nography of a water-filled stomach, hydrogastric
sonography (HGS), is a recently introduced tech-
nique, and can improve the image quality during
examination, allowing satisfactory visualization of
the gastric wall and its disorders. This method has
also been reported to have high sensitivity and spe-
cificity in the diagnosis and staging of gastric carci-

nomas.!13

The etiology and optimal management of
functional dyspepsia remains controversial. Incre-
ased sensitivity to gastric acid or altered gastric
smooth muscle function or perception threshold to
gastric distension due to inflammatory response to
H. pylori without inflammation of the mucosa
were set forth in etiology of functional dyspepsia
in previous reports.'*"> This sensitivity may cause
inflammation in gastric wall especially in muscu-
lar layer and does not affect mucosa. So, endosco-
pic evaluation seems normal in these patients.
However, this gastric wall inflammation may cau-
se changes in gastric wall thickness. Therefore, this
study was aimed to determine the actual gastric
wall thicknesses in the subgroups of functional dys-
pepsia patients and to investigate whether there
was any correlation with the symptoms.

I MATERIAL AND METHODS

The patients admitted with upper gastrointestinal
symptoms to Surgery Department of Gaziosmanpa-
sa University Medical School who fulfilled Rome II
criteria for functional dyspepsia'® were selected for
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this prospective study (n= 136; 36 males). After
physical examination, they were evaluated by HGS
following conventional transabdominal sonography
after obtaining their informed consents. Upper gas-
trointestinal endoscopy and routine blood tests we-
re performed when necessary. Patient care and
follow up were held in accordance with the guide-
lines settled by Helsinki Declaration.

Control group consisted of twenty patients
who underwent ultrasonographic examination for
gynecologic or urinary reasons without any gastro-
intestinal symptoms or pathological findings dur-
ing ultrasonography (group 1; 5 male). Age
distribution of the groups were shown in Table 1.
Functional dyspepsia patients were divided into six
groups in regard to the predominant symptom; as
group 2: epigastric discomfort (n: 27); group 3: epi-
gastric pain (n: 32); group 4: nausea (n: 25); group
5: vomiting (n: 10); group 6: bloating (n: 24) and
group 7: early satiety (n: 10). Patients complaining
of more than one symptoms were asked to choose
the most disturbing one as the predominant symp-
tom. Patients were ingested 693.65 + 87.13 ml of
tap water (BMI x 25 ml) prior to the examination
after eight hours of starvation period. Body mass
indices (BMI) was calculated by using the formula
of weight in kilograms/(height in meters).? An ex-
perienced radiologist (MA) who was blind to the
symptoms, clinical, and laboratory findings of the
patients evaluated the structure of gastric wall by
HGS. Both anterior and posterior gastric wall
thicknesses in fundus, corpus and antrum were me-
asured. During the examination, 3.5 MHz and 7.5
MHz transducers (LOGIQ 200 Pro Series, GE Me-

TABLE 1: Age distribution of the patients
concerning groups.
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
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dical Systems, Milwaukee, USA) were used. Follo-

wing the gastric evaluation with 3.5 MHz convex

transducer, the gastric wall thicknesses were meas-
ured with 7.5 MHz transducer. All the examinati-

ons were performed in supine position for antrum

and corpus, and in left lateral decubitus position for

fundus to obtain optimal image by removing the

gastric gas from the examination area. During exa-

mination, patients were asked to swallow small

amounts of water to allow identification of gastro-

esophageal junction and fundic measurements

were performed superior to this level. Antral meas-
urements were performed just proximal to pylorus,

and corpus measurements were done at the mid-

portion of the stomach proximal to incisura

angularis. Image quality was increased during the

examination of posterior wall by pressing the ul-

trasonographic probe.

STATISTICAL ANALYSIS

One way analysis of variance (ANOVA) followed
by Tukey HSD for post hoc analysis was used to as-
sess the significance of wall thicknesses and body
mass indices. P< 0.05 was accepted for statistical
significance.

RESULTS

In all patients except eight who were excluded
from the study because of unavailable optimal ima-
ge quality owing to morbid obesity, it was possible
to view the structure of gastric wall completely in
detail (Figure 1). There was no statistically signifi-
cant difference among the subgroups of functional
dyspepsia population and the controls as far as the
body mass indices were concerned (p> 0.05). Five
easily distinguishable layers of echogenicity were
documented; layer 1 adjacent to the lumen repre-
sented the epithelial mucosa, layer 2 represented
the deep mucosa, layer 3 represented the submu-
cosa, layer 4 represented the muscularis propria
and layer 5 represented the serosa. The layers 1,3,5
appeared as hyperechogenic and the others as hy-
poechogenic layers in HGS (Figure 2a, b). The av-
erage total time required for HGS was 10.34
(6.30-17.15) minutes until the radiologist started
taking pictures. The procedure was well tolerated
by all the patients and no procedure related comp-
lications were detected.

The mean gastric wall thicknesses of the pati-
ents divided according to their symptoms are shown

FIGURE 1: Hydrosonographic anatomy of stomach.
A: Pylor and prepyloric antrum
B: Antrum-corpus transition
C: Corpus
D: Fundus
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FIGURE 2A, B: Anterior and posterior wall layers of stomach.
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TABLE 2: The mean gastric wall thicknesses of the patients according to symptoms.
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 +0.5087 +0.6105
2 27 4.2000 41926+ 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 4.6588 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 +(.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 45300 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 53176

+0.6519 +0.6334 +0.5013 +0.5635 +0.6420 +0.6488

*Anterior wall.

* Posterior wall.
#p<0.05.

in Table 2. Both anterior and the posterior wall
thicknesses of fundus, corpus and antrum were sta-
tistically significantly different among groups (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, respectively).
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Anterior and posterior fundus walls were de-
tected as significantly thickened in groups 2 and 7
(p< 0.05). While mean anterior wall of fundus was
4.20 + 0.57 mm and the posterior was 4.19 + 0.55
mm in group 2, they were 4.53 + 0.66 mm and 4.49
+0.43 mm in group 7, respectively. The results we-
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re similar for both anterior and posterior walls in
these two groups (p= 0.67; p= 0.68 respectively).

Both anterior and the posterior walls of the
corpus and antrum were significantly thicker than
the other groups in the group 3 (p< 0.05).

I DISCUSSION

Functional dyspepsia is a clinical syndrome char-
acterized by chronic or relapsing upper abdominal
pain or discomfort, in the absence of underlying
organ disease that can explain the symptoms.!316
The symptom complex includes epigastric pain,
postprandial fullness, bloating, early satiety, nau-
sea, vomiting, and epigastric discomfort, and the-
se symptoms are often related to ingestion of a
meal.3>%17 Because, symptom patterns vary gre-
atly among dyspeptic patients, functional dyspep-
sia can be divided into subgroups with distinct
demographic features and functional disturbances
according to the predominant symptom type.!8
Recent studies have indicated a relationship bet-
ween specific symptoms and the presence of
pathophysiological mechanisms in functional
dyspepsia without a structural explanation. The
presence of impaired processing of a meal, abnor-
mal upper gastrointestinal motility and visceral
perception is associated with postprandial distress,
nausea, bloating and early satiety in dyspeptic pa-
tients.!” The presence of hypersensitivity to gastric
distension and to gastric acid, with or without in-
flammation of the mucosa is associated with symp-
toms of epigastric pain, burning, early satiety, and
weight loss.>?° A subset of dyspeptic patients has
delayed gastric emptying of solids or liquids. Dela-
yed gastric emptying of solids was constantly as-
sociated with postprandial fullness and with
vomiting. Delayed emptying for liquids was also
associated with postprandial fullness and with se-
vere early satiety.?*? Even though our results can
not match to any of pathophysiological mecha-
nisms mentioned above, this is the first study pro-
vided evidence for structural changes in the
stomach wall in functional dyspepsia patients.

Unidentified pathophysiology leads to absen-
ce of diagnostic certainty and lack of optimal treat-
ment modalities for functional dyspepsia which
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often implies that clinicians must follow a purely
empiric therapeutic approach. Antacids, gastric
acid secretion inhibitors, prokinetics, and psychop-
harmacological agents have all been tested. These
agents appear to improve a variable fraction of tre-
ated patients but there are doubts about their actu-
al efficacy.>® We think that this study may orient
further studies towards the gastric wall inside to
clarify the pathophysiologic mechanisms and pro-
per diagnosis of functional dyspepsia that can pre-
vent patients from unnecessary invasive procedures
and treatments.

Many authors have tried to assess the wall
thicknesses of the gastrointestinal tract by the ul-
trasound, but a satisfactory agreement has not be-
en achieved about normal and pathologic values,
which is very important in order to direct the pa-
tients toward further investigations. During the ab-
dominal ultrasonographic studies (with no water
ingestion), normal gastric wall thickness was found
up to 10 mm in one study, while other authors ha-
ve established normal wall thickness up to 5 mm.?*
26 Numerous authors have clearly emphasized wall
thickening as a key sonographic feature in diagno-
sis of gastrointestinal lesions.”* We measured gas-
tric wall thicknesses without water ingestion
firstly. However, we could not obtain satisfactory
images. It was very difficult to evaluate posterior
wall and fundus. Water serves as an acoustic win-
dow to obtain better images and it becomes possi-
ble to evaluate posterior walls and fundus clearly.
Our study also presents first available data for the
anterior and posterior gastric wall thicknesses of
antrum, corpus and fundus separately detected by
HGS in functional dyspepsia patients and healthy
individuals.

In conclusion, we evaluated gastric wall and
measured gastric wall thicknesses in functional
dyspepsia patients by HGS, and we found statisti-
cally significant differences at different sites of the
stomach according to the symptoms of epigastric
pain, discomfort and early satiety.

Functional dyspepsia is not a uniform disease;
it affects different organs or different sites of the
organs, and cause complex symptoms. As mentio-
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ned before, different pathologic mechanisms cause
different symptoms. We think that thickened part
of the stomach may show inflammation site. This
result can not explain the underlying pathogenetic
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