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ABSTRACT

Gastroesophageal reflux is the most common gaséstinal disorder in the neonatal period, and thaimreason
for it is the lack of development in the first menof an infant's digestive system and it gets awg with the aging
of baby and development of the digestive systeme Spudies have shown that there is a relationSleipveen
characteristics of anatomic and esophageal refllikis study aimed to determine the relationship betwthe
characteristics and frequency of reflux in infantsder one year old with gastroesophageal refluweaée. This
study is a cross-sectional study that was conduict@®15 in the hospital of martyr Beheshti. Instbtudy, a group
of 120 children with reflux in three age groupssléisan one month, 1-6 months and 6-12 months werges and
the relationship between reflux episodes with eagph anatomic characteristics, including distal @sagus
distention, Hiss angle, internal angle and lengthesophagus were examined. The data were analysiad the
SPSS software and the relationship between theacteristics was compared with the number of reftuthree
groups. According to the results, the frequencsefifix and extent of distention of the distal essgpdal, Hiss angle,
Internal Gastro esophageal angle and length ofékephagus, there was a statistically significantelation (P
<0.001). The correlation between reflux episoded four parameters, are respectively, 0/95, 0/971Gind -0/79/.
Also there was a direct relation between the freqyeof reflux and extent of distention of the distsophageal,
Hiss angle, Internal Gastro esophageal angle andnaerse relation with length of the esophagus. @treelation
between the frequency of reflux and esophageakbdiernistics in separation between all three ageug®showed a
statistically significant relationship exists begweanatomical esophageal characteristics and refi@quency.
Based on the results of this study it can be caleduhat there is a direct relation between thejdiency of reflux
and extent of distention of the distal esophagklids angle, Internal Gastro esophageal angle andirarerse
relation with length of the esophagus. And the gt age does not have a significant effect onatheunt of
correlation between reflux episodes and anatongbalracteristic.
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INTRODUCTION

Gastroesophageal reflux (GER), is the passage sifigaontents into the esophagus with or withcatigea and
vomiting, and it is a natural physiological procéssealthy infants, while in case of symptoms emplications in
passage of gastric contents into the esophagusopharyngeal is called GER or GERD [1]. Signs aywhgoms
associated with GER or GERD are considerably differand the signs of disease can vary dependinthen
patient's age and health status. Gastroesophaggak until the ages of 8 and 12 months in the abseof
respiratory symptoms or gastrointestinal is consideo be physiological.
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[1]Gastroesophageal Reflux Disease refers to aittondassociated with symptoms such as severealiitity and
crying, lack of growth, reluctance to eat, sleepesgpand aspiration pneumonia. [2 and 3] GER irdodnil under 4
months occurs about 61% and at ages 6 to 7 mootissa21% [2 and 4].

Different risk factors are listed in the mechanisfrtGER. Impaired peristalsis is seen in about 584 patients
[3]. Impaired relaxation of the lower esophagediispter [4], anatomical abnormality of the diaphragp] and
short length of abdominal esophagus [6] are sontkeoknown causes of the incidence of GER.

However, medical history and physical examinati®rusually enough for reliable detection of path@ayGER
and results in the beginning of treatment in oldeifdren and adults. While diagnostic tests mustbee when
GERD remains uncertain and there are still questi@mce the description of subjective symptommfants and
toddlers is unreliable and because many of thesgtms are non-specific several techniques have bsed for
the diagnosis of GERD, but no single test is siesiénd specific enough to diagnose. A Test is edddr children
suspected of having GERD that is accurate and &atglepfor non-invasive children.

GERD diagnosis is based on clinical symptoms aimicel studies such as barium swallow, esophagelabpd

impedance monitoring and is endoscopy. [1] Dua&zcessibility and difficulty in diagnostic mettgydn recent
years several studies were done for the use ddseitmd as a non-invasive method to diagnose GERDolU
stomach is suggested as a convenient method, ambthinvasive with high sensitivity (with not soagl quality),

to provide morphological information. However, tlode of the US in the GER in children is still bgidebated.

In a study in 1995 that Di Mario and colleaguesenamplemented to check clearing time of the esopkamnd
hiatal hernia associated with the use of ultrascamdi comparing the results with barium swallowytheported
ultrasound as a screening test to diagnose GERfffastive [7]. In a study of Jang and colleaguesythxamined
the frequency of reflux within 15 minutes by co@oppler sonography and compare it with a 24-hoophkageal
pH meter, and they know Color Doppler sonographg isensitive and easy method to evaluate GERD#t h
81.5% agreement with the pH meter [8].

Farina and colleagues studied 120 children 1 tm@dths using color Doppler sonography with confrasamined
the movement of food from the stomach into the afidal esophagus and the lower third of the thorasm@phagus.
Compared with esophageal pH meter this method ligis $ensitivity (98%) [9]. Several studies have rbee
conducted to evaluate the value of ultrasonograpliige diagnosis of GERD and the role of ultrasaapgy in the
diagnosis of gastroesophageal reflux disease hais benfirmed that is even known as the standardhadefor
diagnosis of GERD

Ultrasound compared with the pH meter is inexpension-invasive and available and by using it teenach and
esophagus anatomical information can be easilyesehli Also, the diagnosis of short reflux companaith PH

meter, has fewer false negatives. [9] Studiesstigated the relationship between the length arakniess of the
abdominal esophagus and esophageal reflux theoredhtp between shortness of abdominal esophabickness
of the lining of the esophagus and reflux [14, b6 &9].

Alessandra and colleagues in a study reviewed fi@lemr that used ultrasound to measure the featofdbe
esophagus, and mentioned the angle of Hiss, thtatidn of the distal esophagus and the abdomawdleagus, as
factors associated with reflux [20]. Given the laafkcomprehensive studies of the anatomy of thetesgus in
patients with gastroesophageal reflux disease veedelé to measure these changes according to thderuatf
reflux episodes to obtain more accurate criterratie diagnosis of GERD and its intensity which barhelpful for
faster diagnosis using ultrasound.

MATERIALSAND METHODS

This study is cross-sectional study that was coteduinn 2015 in the hospital martyr Beheshti of Kashlhe study
population consisted of children under 12 month® Wwhsed on clinical diagnosis by pediatric gasteretogist,
endoscopy or barium desire, GER diagnosis is amefit. The sample size required for this study usamgple size
formula for correlation studies and taking into @act the confidence level of 95% (Z1-a / 2 = 1.¥&)wer of the
test 80% (Z1-b = 0.84), the correlation betweenl¢ngth of abdominal esophagus and the numberfloikrevhich
amounted to 0/2 were considered, it was estimated 3 people and in order to ensure further 12@rem were
studied.

Samples were collected and examined using a coenvemisample of patients admitted to hospital magheshti

in 2015. Of all children under 12 months based lonical diagnosis by a gastroenterologist for cteltl endoscopy
or barium diagnosis of GER was confirmed, and ditdhave the exclusion criteria in previous labonat@sts or
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ultrasound, 120 patients in three groups of leas ttne month, one to six months, more than six hrand 40
patients in each group were selected. After obtgimformed consent to participate in the surveyrfiparents and
demographic information, these children were reféifor ultrasound radiologist.

15 minutes after feeding children in were put Suminthe bed and using V20 medison unit 7.5 MHzdingrobe
and an angle of about 45 degrees below the ar¥gpbbid number of reflux angle of His (external énetween
the stomach and esophagus), the dilation of thtaldisophagus (from serous to serous) abdominphesgais length
and angle of Internal Gastro esophageal were measund the results were recorded in the Czech distck

RESULTS

In this study, 120 children with gastroesophagefilix were studied who 40 were less than one mettilwere 1-6
months, and 40 were 6-12 months. The results ededowith gastro-oesophageal reflux and its reseship with
the anatomical characteristics is discussed ifiath@wving.

Average number of reflux in all patients studiedswi/67 + 3/28. The minimum and maximum numberefifix
was respectively 1 to 7 times. Average number fdfixdén the following three groups of less than anenth, 1-6
months, and 6-12 months is respectively, 1/591831/71 + 3/43 and 1/78 £3/ 25. According to AN®nd
Kruskal-Wallis test, the frequency of reflux in ttieee groups were not significantly different (8+9). Based on
the results, the frequency of reflux, in 42 pasenas (35%) less than 3 times a day, in 75 pat{@®2%) between
6.3 times a day and in 3 patients (5/2%) 7 timekraaore.

65% of children less than one month, 5/67% childréBimonths and 55% of children 6-12 months, hddxe-6
times a day. Fisher's exact tests on the data showesignificant differences in the frequency diwe by age
group p = 0.58. Average distention of the distalpdggus in all patients studied, 6/88+1/79 Wit 0 Inf6.

The average in three age groups less than one mMe@itmonths and 6-12 months, was respectively, &879/6,
87/1 = 06/7 and 85/1 = 72/6 mm. According to theufs obtained, the mean distal esophagus disteintiohildren
with reflux less than 3 times a day was 5/12+0/42hiddren with reflux episodes 6-3 times a day ¥A68 and in
children with reflux 7 times and more, 0/06+ 10/88abased on one-way analysis of variance, the ndésal
esophagus distention in terms of reflux episodes significantly different (p <0.001).

Mean of angle of Hiss in all patients studied, W&#04 + 122/23with the range of 102-159 degreess ahgel in
three age groups less than one month 1-6 month$dridmonths was respectively, 13/16/13 + 119/4525+

123/9 and 16/22 + 123/4. According to the resulitaimed, the mean of the angle in children withusefess than 3
times a day was 49/0+12/5 in children with reflpisedes 6-3 times a day 3/88 + 108/528 and in dildvith

reflux 7 times and more, 5/12+ 47/128 and basedrmaway analysis of variance, the average anghéssfin terms
of reflux episodes is significantly different (p.€01).

Mean of internal angle in all patients studied, B&1+8106/89 with the range of 89-134 degreess Hnigel in
three age groups less than one month 1-6 month&-dr&dmonths was respectivell03 /36286 /O3+8/06and
110/35+9/87.

According to the results obtained, the mean of déimgle in children with reflux less than 3 times ayd
wasl01 /33+4/84in children with reflux episodes 6-3 times a da@9/03+8/4and in children with reflux 7 times and
more, 130+ 3/46 and based on one-way analysisr@nee, the average internal angle in terms otixeflpisodes is
significantly different (p <0.001).

Mean of length of abdominal esophagus in all padistudied, was 1/23 + 15/2 with the range of 3118 mm.

This angel in three age groups less than one mbithmonths and 6-12 months was respectivélyf,1 5 £1/12
1518+1/04 and 159+1/12 .According to the resulitamed, the mean of the angle in children wittusefess than

3 times a day was 0/88+16/29 in children with nefepisodes 6-3 times a day 14/66 + 0/93 and irdodnl with

reflux 7 times and more, 13/3+ 0/52 and based away analysis of variance, the average lengthbdbminal

esophagus in terms of reflux episodes is signifigatifferent (p <0.001).

Based on Spearman correlation between the amourgflok episodes in the distal esophageal distantidiss
angle, the angle of the esophagus and the stomadhaldominal esophagus length there was a statigtic
significant correlation (P <0.001). The correlatioetween reflux episodes and four parameters,resectively,
0/95, 0/97/0, 0/71 and -0/79. Also there was actlirelation between the frequency of reflux andeaktof
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distention of the distal esophageal, Hiss anglerial Gastro esophageal angle and an inverséorelatth length
of the esophagus. On the other hand between eaameter of the distal esophageal distention, Higgdea the
angle of the esophagus and the length of abdorestgdhagus, there was a statistically significaatimship.

Table 1: Correlation between reflux episodes and char acteristics of esophageal by Spearman correlation test

The number of | Distention of the Hiss Internal Length of
reflux distal esophageal angle angle esophagea
Correlation
The number of reflux amount 1 095 097 o071 079
P * <0001 <0001 <0001 <0001
Distention of the  distal SOne2tON 095 099 003 o7 076
esophageal P <0001 <0001 <0001 <0001 <0001
. Correlation 007 003 009 o8 o2
Hiss angle amount
P <0001 <0001 <0001 <0001 <0001
Correlation o2 o7 o8 099 04
Internal angle amount
P <0001 <0001 <0001 <0001 <0001
Correlation 079 076 o2 04 099
Length of esophagea amount
P <0001 <0001 <0001 <0001 <0001

According to Spearman correlation test, betweesgakifications of esophageal and number of retthexe was a
statistically significant relationship. Also accord to table the lowest correlation was between lmemof reflux
and internal angel in children under 6 months 0&4®] highest correlation for the distention of distal esophagus
in two age groups under a month and 1-6 month thi2hamount of 0/98.

Table2: Correlation between reflux frequency and characteristics of esophageal, divided by age group based Spearman correlation test

characteristics of esophaged) Legs than 1 month _1—6 months (_3-12months
Correlation amount P Correlation amount P Correlaimount P
Distention of distal esophageal 008 <0001 008 <0/ 100 000 <0001
Hiss angle 0098 <0001 008 <00Q1 0095 <0001
Internal angle 0/49 <0001 0/82 <0001 089 <0001
Length of esophagea -096 <0001 -000 <0001 -0093 <0001

Notably, based on linear regression (GLM) age diepés had no significant effect on the amount afrelation
between the frequency of reflux and the anatonalatacteristics of esophagus (P> 0.05).

DISCUSSION AND CONCLUSION

Gastroesophageal reflux is the most common digeslisease in the neonatal period and in form diglagy can
cause serious complications and secondary disedgsfants, therefore, detection and treatmentdf tondition is
necessary and essential. Also to identify factdfiscting the incidence of reflux in babies, candftective in the
prevention and treatment of reflux. Some studesetshown anatomical characteristics of esophaglisding the
distal esophagus distention; Hiss angle and intemmgle and length of abdominal esophagus aretaféeon reflux
frequency. But on the impact of these factors thereo unified theory and so far there is no cossenn the
studies. Considering the high prevalence of infafilix, this study aimed to determine the relatfopsbetween
reflux frequency and anatomic changes of esophagasildren less than one year with gastroesopHagdiax
disease.

Based on results of our study of the four anatohtbaracteristics mentioned, the variables of maéangle and
length of abdominal esophagus in three age groeps than one month, 1-6 months and 6-12 monthsahad
significant difference, while the number of refluxthe three age groups was not different. Basethemesults of
this study there is a direct relation between teguency of reflux and extent of distention of thistal esophageal,
Hiss angle, Internal Gastro esophageal angle aridvanse relation with length of the esophagus. patent's age
does not have a significant effect on the amountcofrelation between reflux episodes and anatomical
characteristic. The correlation was significantaith three age groups. In a study conducted by Bdhtand
colleagues in 2007, a significant inverse corretabetween the frequency of reflux and length opbesgus and the
results of this study are in line with the resuwfsour study [14]. In study of Nemati and colleagtie2013 the
thickness and length of esophagus and the frequeih@flux had a significant relationship in infaress than one
year [19].
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Pezzati et al in 2007 reported that there is aifgigmt correlation between gastric reflux and soamatomical
features of esophagus in infants under one yedr [T¥ course, as already mentioned, several facidfect the
incidence of reflux in babies that anatomical feasuand lack of development of digestive system iafancy are
some of these factors. Other factors such as fledyies, the feeding, the milk into the baby'snséch also effect
the severity and frequency of reflux. And therefibie necessary to first identify the type of tefl(physiological or
pathological) in infants and in cases of physiatagireflux primarily a reforming of how to feed thaby must be
done and pathological cases should be investigatddreated.

Based on results there is a direct relation betwibenfrequency of reflux and extent of distentidnttee distal
esophageal, Hiss angle, Internal Gastro esophagegé and an inverse relation with length of thepbagus in
children under 1 year old. And the patient's agesdoot have a significant effect on the amount mfetation
between reflux episodes and anatomical charadteriStven the significant relationship between thenber of
reflux with esophagus anatomical changes it ismenended that, this study is conducted with largene sizes
and more broadly to determine the cut of point Andtomic markers according to the number of refluidentify
the severity of reflux on ultrasound.

In a study of the role of environmental factors #melincidence of reflux in infants should be congpband studied.
The results of this study should be consideredtiaré research. The results of this study be giwehe radiologists
of children and babies.
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