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Intragastric manometric measurements of patients with hiatal hernia: A prospective

controlled study

Hiatal Hernili hastalarda intragastrik manometrik éigiimler: Prospektif kontrollii bir calisma

Kemal Peker?, Abdullah inal®, Mustafa Emiroglu?, ismayil Yilmaz?, ismail Demiryilmaz?, Arda Isik

ABSTRACT

Objective: Hiatal hernia is a disorder in which abdomi-
nal contents, especially gastroesophageal junction and
proximal stomach are displaced through an incompetent
esophageal hiatus into mediastinum. Aim of this study is
to investigate the relationship betweeen intragastric pres-
sure and incompetent cardioesophageal sphincter and
hiatal hernia.

Methods: The sample is composed of 81 individuals;
51.9% of which are male (n: 42) and 48.1% of which are
female (n: 39) with median age of 42.00. Two groups
have been constituted: A control group of healthy volun-
teers (G1) and a patient group with hiatal hernia (G2).
After gastroscopy, all patients and controls underwent
gastric and esophageal manometry using a water per-
fused catheter

Results: Mean intragastric pressure was 1,308 mmHg
for G1 and, -0,105 mmHg for G2. Mean lower esopha-
geal pressure were 13,143 mmHg and 11,65 mmHg,
and upper esophageal pressure were 35,273 mmHg and
27,211 mmHg for G1 and G2, respectively. 24 hour pH
metry test revealed 26.8% physiologic gastroesophageal
reflux and 73.2% pathologic gastroesophageal reflux in
G2. There were statistically significant difference between
two groups for mean intragastric pressure (p <0.001) and
mean lower esophageal pressure (p <0.05).

Conclusion: This study shows that hiatal hernia results
in significantly lower intragastric pressures. J Clin Exp In-
vest 2014, 5 (1): 1-6

Key words: Hiatal Hernia, Manometry, Intragastric Pres-
sures

INTRODUCTION

The junction between esophagus and stomach is
a complex structure which functions to keep gas-
tric content in stomach while preventing the reflux

OzET

Amag: Hiatus hernisi, diafragmanin 6zofageal hiatusdaki
anatomik zayiflik ya da defekt nedeniyle intraabdominal
organlarin toraksa cikigl olarak tanimlanabilir. Bu calig-
manin amaci kardio 6zofageal yetmezlikli ve hiatal hernili
hastalarin intragastrik basin¢ duzeylerini incelemekti.

Yontemler: Calismaya 81 hasta dahil edildi. Hastalarin
42 (%51,9)'si erkek iken 39 (%48,1)'u bayan idi. Yas or-
talamalari 42 yil olarak tespit edildi. Hastalardan iki grup
olusturuldu. Bir grup (G1) saglikh gonlli hastalardan olu-
sur iken, ikinci grup (G2) hiatal herni hali olan hastalardan
olusturuldu. Gastroskopiden sonra, tim hastalara su per-
fuzyon sistemli kateter kullanilarak gastrik ve 6zofageal
manometrik dlgimler yapildi.

Bulgular: Ortalama intragastrik basing dizeyi kontrol
grubu igin 1,308 mmHg iken, hasta grubu i¢in bu deger
-0,105 mmHg olarak él¢lldi. Kontrol grubunda distal
6zofageal gastrik basing diizeyi 13,143 mmHg iken has-
ta grubunda bu oran 11,65 mmHg olarak, Ust 6zofageal
sfinkter basing dlzeyi sirayla 35,273 mmHg ve 27,211
mmHg olarak &l¢uldi. Hiatal herni hali mevcut olan G2
icin yapilan 24 saatlik pH monitdrizasyonunda %26,8
hastada, refll fizyolojik sinirlarda iken %73,2 hastada ref-
10 hali patolojik sinirlarda tespit edildi. Gruplar arasi int-
ragastrik ve distal 6zofageal basin¢ dizeyleri agisindan
yapilan ikili karsilastirmalarda sonuglar istatistiksel olarak
anlaml idi (p<0.001, p<0.05).

Sonug: Calisma neticesinde Hiatal Herni halinin intra-
gastrik basin¢ dizeyini distrdigu kanatine variimistir.

Anahtar kelimeler: Hiatal herni, manometre, intragastrik
basing

of ingested food into the esophagus through gas-
troesophageal junction (GEJ) with the coordinated
action of lower esophageal sphincter (LES), and
its associated structures gastric sling and crural
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diaphragm. The same structure also permits retro-
grade passage of air and gastric contents into the
esophagus during ructus and vomiting. A delicately
regulated high pressure zone achieves this precise
coordination [1,2]. Gastroesophageal reflux disease
(GERD) seems to be originated from the imbalance
between defensive factors and aggressive fac-
tors. GEJ constitutes the first and essential line of
esophageal defense against acid damage of reflux-
ate, and impairment in this barrier concludes with
pathological reflux [3].

Hiatal hernia (HH) is a disturbance in which
parts of abdominal contents, especially GEJ and
stomach are displaced proximally through an in-
competent esophageal hiatus into mediastinum [4].
Four types of esophageal hiatal hernias have been
defined: sliding (type ), paraesophageal (type Il),
combined (type IIl), which include elements of types
I and Il, and giant paraesophageal (type IV). Each
type may be presented with different symptoms and
complications. Sypmtoms and consequences of the
disease necessitates proper and prompt diagnosis
[5]. Type | sliding hiatal hernia accounts for more
than 95% of all hiatal hernias while the remaining
5% represents paraesophageal hiatal hernias [6].

In this study, our purpose is to evaluate rela-
tionship between intragastric pressure levels and
HH. We also aimed to assess effect of this patho-
logical condition on gastro-esophageal reflux dis-
ease.

METHODS

A prospective controlled clinical study was conduct-
ed at Menglicek Gazi Training and Research Hos-
pital in Erzincan, Turkey. This study was approved
by the Ethics Committee of the Erzincan University
and performed in accordance with Declaration of
Helsinki. All patients were asked to provide written
informed consent prior to enrollment, after expla-
nation of the associated risks and benefits and de-
scription of the study protocol.

The sample is composed of 81 individuals.
51.9% of participants were male (n: 42), and 48.1%
were female (n: 39). Median age of the sample was
42.00 and mean age was 42.29. All of patients were
evaluated by gastroscopy and manometric motility
tests. Two groups have been constituted from the
sample. First group (G1) was composed of 40 pa-
tients whose cardio-esophageal sphincter function
was normal. Second group (G2) was composed of
41 patients who had cardio-esophageal sphincter
insufficiency and HH. The body mass index (BMI)
was calculated as 22,66 for G1 and 22,91 for G2. All

patients and controls underwent gastric and esoph-
ageal manometry using a water perfused catheter
with nine radially aligned channels attached to a
hydraulic capillary infusion system. Measured intra-
gastric (IG), distal esophageal sphincter (LES) and
upper esophageal sphincter (UES) pressure levels
were recorded. Additionally, patients in Group 2
(G2) had a 24-hour acidity analysis by pH meter.

Exclusion criteria for the subjects with normal
gastroesophageal function included any abdominal
symptoms or any medication that could affect the
gastroesophageal segment high-pressure zone, in-
cluding antacids, H2 blockers, proton pump inhibi-
tors, prokinetic agents, antibiotics and anticholiner-
gics, GERD, hiatal hernia, conditions and disorders
including a history of abdominal pain, heartburn,
difficulty in swallowing, pain on swallowing, dys-
phagia, abdominal surgery involving the stomach or
esophagus, nausea or vomiting, diabetes, sclero-
derma, esophageal motility disorders, noncardiac
chest pain, achalasia, and existing pregnancy. Ex-
clusion criteria for hiatal hernia patients were any
history of surgery for esophagus or stomach.

Endoscopic evaluation of the study subjects

All subjects were undergone upper endoscopy af-
ter an overnight fast with an Olympus Evis Exera
Il CRV-180 (Olympus Corp. Tokyo, Japan) endo-
scope. Subjects were kept in the left lateral decu-
bitus position during the procedure. Benzocaine
spray was used to anesthetize the posterior pha-
ryngeal wall since the endoscopy was performed
unsedated. Subjects were evaluated for the pres-
ence of esophagitis and for any abnormalities in
stomach and duodenum, including hiatal hernia.

Manometric evaluation

All the patients were undergone gastro-esophageal
manometry testing. Manometric testing was per-
formed with a 9E-12-100A Menfis Biomedica 9-way
catheter (Menfis biomedica s.rl. Bologna, ltaly).
The PVC catheter for measurement has external
diameter of 12 Fr (4 mm), operative length of 100
cm, and total length of 180 cm. It has one central
lumen of 1.4 mm diameter, which opens at the tip
and four lumina which open with 4 side-ports of 0.8
mm diameter with radial arrangement at 3 cm far
from the tip. The remaining four lumina open with 4
side-ports, 5 cm apart along the catheter in helicoi-
dal arrangement. Centimetric markings are starting
from the side-port no 8. (Figure 1)

Before the test, device was calibrated on the
same level with the patient. Examination was per-
formed with rapid pull-through technique when the
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patient was placed in supine right lateral position.
The catheter was pulled by mechanical device with

5678 & 1

a speed of 1 Sec/2,5mm under resting condition.
(Figure 2).
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Figure 1. Diagram of gastric manometry catheter which was used in the study
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pH-Monitoring

All the G2 patients underwent 24 h distal esopha-
geal pH monitoring. Proton-pump inhibitor medi-
cations were discontinued at least 2 weeks before
testing and other reflux medications were discontin-
ued at least 72 h before testing. The pH monitoring
was performed with an antimony crystal pH elec-
trode (Menfis Biomedica) 5 cm above the mano-
metrically measured LES, when patient was placed
in supine right lateral position. The electrode was
connected to a digital recording device. The stored
data were transferred to a computer and analyzed
using a standard software package.

Statistical analysis

Data was analyzed by using SPSS 15.0 software.
According to normality tests, the distribution is not

mmHg
t{mm:ss.dd)

normal therefore, non-parameters tests were used.
Mann-Whitney U test was used, in order to compare
intergroup differences. P value less than 0.05 was
accepted as significant.

RESULTS

Mean |G pressure level was measured 1.308
1.392 mmHg for Group 1 (G1) and -0.105 + 1.651
mmHg for Group 2 (G2). Mean LES pressure and
mean UES pressure of Group 1 (G1) were mea-
sured 13.143 + 5.962 mmHg and 35.273 + 17.202
mmHg, respectively. Mean LES pressure and mean
UES pressure of Group 2 (G2) were measured
11.65 = 7.145 mmHg and 27.211 + 10.062 mmHg,
respectively. As a result of 24-hour pH meter mea-
surements for Group 2 (G2), there were no gastro-
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esophageal reflux in 110of patients (26.8%), and
gastroesophageal reflux condition was defined in
30 of patients (73.2%) at pathological levels. Re-
sults of mean IG, LES and UES pressure levels are
shown on Table 1.

According to test results, the difference be-
tween the mean intragastric pressure levels of
experiments and control groups was significant (p
<0.001). Although LES pressure levels were lower
in experimental group, there was not a statistically

significant difference between LES pressure levels
of control and experimental groups (p=0. 0,153).
However; there was an unexpected significant dif-
ference between UES pressure levels of control
and experimental groups (p< 0.05). The results of
the comparison to reflux are shown in Table 2.

The differences are found to be statistically
significant between means and mean ranks of IG,
LES and UES in patients with and without gastro-
esophageal reflux disease.

Table 1. Compari-

son of pressure G v Percentiles u b
roup n a p
level in IG, LES X 1D 25. 50 (Median)  75.
and UES between G1 40  1308+1392 0,39 1,27 1,80
control and pa- IG 4230 <0 1*
tient groups for G2 41 -0,105+1,651  -0,74 0,40 0,94
intragastric pres-
sures G1 40 13143+5962 9,20 11,15 15,71
LES 6695 0,153
G2 41 1165+7,145 6,99 10,43 14,31
G1 40 35273+17,202 2323 30,53 41,88
UES 5045 0,027
G2 41 27.211£10,062 20,35 26,20 32,95

a. Mann Whitney U Test

b. Monte Carlo Sig.(2-tailed) Based on 10000 sampled table. ***p<0,001 , *p<0,05
Comparison of pressure level in IG, LES and UES between groups was shown in this table.

Table 2. Compari-

son of pressure B Percentiles U b
n a P
level in IG, LES X 18D 25. 50 (Median)  75.
and UES between
groups that were | No reflux 11 -0,538 + 1,878 -1,80 -0,23 1,16 1305 0472
detected  reflux Reflux 30 0,053 + 1,564 -0,34 0,46 0,93
and the patients No refl 11 11,29 + 6,975 4,95 11,35 14,63
R o reflux ,29 £ 6, , ) ;
that were not de LES 1610 0913
tected reflux was Reflux 30 11,782+7,32 7,02 10,10 14,19
shown in this ta-
ble. Noreflux 11 30,852+ 10,841 23,64 27,60 36,73
UES 121,5 0,208
Reflux 30 25,876+9,604 20,21 25,04 32,23

a. Mann Whitney U Test

b. Monte Carlo Sig.(2-tailed) Based on 10000 sampled table. ***p<0,001, *p<0,05

DISCUSSION

Since direct measurement of abdominal pressure
(IAP) is unfeasible under most circumstances, the
homogenous transmission of pressure within the
abdomen allows IAP to be estimated via the blad-
der, rectum or stomach [7]. A number of factors, in-
cluding patient position, ventilatory state and bowel
function influences IAP. Intragastric pressure (IGP)
is commonly employed as a substitute measure-
ment for IAP in a number of researchs [8,9].

Intragastric pressure was significantly higher
in obese and overweight patients when compared
with people with a normal BMI during both expira-
tion and inspiration [10]. The concept of increased
gastroesophageal pressure gradient (GEPG) in
obese patients was already introduced more than
two decades ago. Hypothesis is originated from
the assumption that increase in intraperitoneal and
abdominal wall fat mass can increase the intra-
abdominal, and therefore perigastric pressure [11].
Studies of other hollow organs have confirmed the
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presence of increased intra-abdominal pressure
in patients with central obesity [12]. Mercer et al.
evaluated eight normal weight and eight morbidly
obese subjects without clinical evidence of GERD.
The authors found no significant difference in mean
LES pressure between the two groups during either
expiration or inspiration [11]. In contrast, the GEPG
was significantly higher in the obese patients in
comparison with normal controls both in expiration
and inspiration. Consequently, GEPG/LES pres-
sure ratio was also significantly higher in obese pa-
tients when compared to normal controls, both in
expiration and inspiration [13]. A high BMI increases
GEPG mainly by raising IGP [14].

In literature, there are many studies defining
the relationship between intragastric pressure level
and obesity. Yet, there are not sufficient data defin-
ing the relationship between hiatal hernia and intra-
gastric pressure levels. Vegesna et al. [15] deter-
mined that IGP levels in HH are distinctively lower
than IGP levels of ordinary patients in manometric
studies. Similarly, we found out that IGP levels in
hiatal hernia are lower than IGP levels of ordinary
patients. The values we obtained in our study were
lower than numbers Vegesna et al. determined in
their studies. The reason for such difference was
that Vegesna et al. performed manometric mea-
surements in the course of endoscopic operation.
Conversely, we performed manometric measure-
ments in resting period following endoscopic opera-
tion in our study. The results we obtained seem to
be more objective.

Hiatus hernia causes a spatial seperation in
pressure components of lower esophagus which is
derived from the intrinsic lower esophageal sphinc-
ter and the extrinsic compression of the esophagus
within the hiatal canal, and reduces lower esopha-
geal sphincter pressure and alters its dynamic re-
sponsiveness [16]. GERD is very common in the
western society; 10-20% of the population was re-
ported to be suffer from one or more of the cardinal
symptoms at least weekly [17]. The main mecha-
nism by which gastroesophageal reflux takes place
is the transient relaxation of the lower esophageal
sphincter (TLESR) [18]. In patients with HH how-
ever, the reflux occurs through other mechanisms
[19].

Ott et al. [20] in a study with 319 patients found
that rate of acid exposure was 3.7% in patients with-
out HH and this rate was found out 5.7% in patients
with HH. They also determined that this rate was 6.6
% in patients with large HH, and rate was found 4.8
% in patients with small HH. They found that the re-

sults of 24-hour pH meter were normal in 237 (74%)
patients, while the result of 24-hour pH meter was
abnormal in 82 (26%) patients. Similarly, Ping et al.
[21] showed that LES pressure is low in the patients
with HH and patients with HH were also associated
with gastro-esophageal reflux disease more com-
monly. Lord et al. [22] found that erosive esophagitis
rate increased in the patients with HH. According-
ly, we defined 41 patients with hiatal hernia in our
study. The results of 24-hour pH meter were abnor-
mal in 30 (73.2 %) patients and reflux was encoun-
tered in these patients, as well. The results were
normal at 11 (26.8 %) patients. Likewise, we found
that mean LES pressure was 11,65 mmHg for the
patient group and mean LES pressure was lower
in comparison with control group. This value was
found out to be 13,14 mmHg for the control group.
Pressure differences between two groups can be
attributed to increased reflux in patients with HH.

In conclusion, IGP and LES pressures reduce
in patients with HH. Hiatal hernia may cause dis-
ruption in barrier function of GEJ, and therefore
change the pressure gradients between body com-
partments. Disorders of anatomic structures such
as LES, crural diaphragm and gastric sling lead to
alterations in physiological function. Treatment ap-
proaches directed to correct disturbances in normal
structure and function may provide improvements in
symptoms and normal physiological function.

The study was presented on the 48" Congress
of the European Society for Surgical Research,
istanbul- Turkey, 2013.
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