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LIST OF CONDITIONS OF ABBREVIATION 

BA - bronchial asthma 

FEGDS - endoscopic investigation 

IHD - ischemic heart disease 

GER- gastroesophageal reflux 

GERD - gastroesophageal reflux disease 

GI - gastrointestinal 

LESI - lower esophageal sphincter incompetence 

US - ultrasound imaging of the esophagus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

INTRODUCTION 

Over the past years the scientists and physicians from all over the world have taken a 

great deal of interest in the problem of gastroesophageal reflux disease (GERD). It is truly 

considered the pathology of the 21
st
 century due to the last decade pronounced tendency 

toward the overall decreased rates seen with peptic ulcer and increased rates of GERD. 

Statistics confirm that accurate inquiry helps to detect the symptoms of GERD, primarily 

its cardinal sign – heartburn, in almost 50% of the adult population of the developed 

countries as well as the changes in the esophageal mucosa in 10% of the individuals that 

have undergone endoscopy [1, 3, 10]. 

The importance of the problem under investigation is determined by high prevalence 

of GERD and its medical and social significance. On the one hand, the latter can be 

explained by the negative effect of the typical symptoms on the patients’ quality of life, 

and, on the other hand, by atypical clinical manifestations making a diagnostic process 

more complicated and requiring collaborative efforts of the doctors of different specialties. 

These results in the close attention the investigators pay to the peculiarities of the clinical 

course of GERD and improvement of the methods of its diagnostics [4, 6].  

The purpose of our work was to assess the efficacy of ultrasound imaging (US) of the 

esophagus for diagnosing gastroesophageal reflux disease (GERD) in the patients with 

bronchial asthma (BA). 

 

 

 

 

 

 

 

 

 

 



SECTION 1. MECHANISMS OF DEVELOPMENT AND DIAGNOSIS OF 

GASTROESOPHAGEAL REFLUX IN THE PATIENTS WITH BRONCHIAL 

ASTHMA - A MODERN VIEW ON THE PROBLEM (REVIEW OF THE 

LITERATURE) 

GERD may manifest typically with heartburn and regurgitation or atypically as 

laryngitis, asthma, cough, or noncardiac chest pain. The diagnosis of these atypical 

manifestations may be difficult for primary care physicians because most patients do not 

have heartburn or regurgitation. Diagnostic tests have low specificity and it is difficult to 

establish a cause-and-effect association between GERD and atypical symptoms. Response 

to aggressive acid suppression is often the most commonly employed initial tool to indicate 

GERD etiology in a patient with atypical symptoms. 

In the recent years, the number of the clinical studies suggesting the relation between 

GERD and pathologies of other organs and systems has increased. A large group of the so-

called atypical (extraesophageal, supraesophageal) manifestations of the disease has been 

identified. The bronchopulmonary manifestations (chronic cough, aspiration pneumonia, 

bronchiectatic disease, fibrosing alveolitis and etc.) are primarily associated with bronchial 

asthma (BA) due to the new findings being obtained every year and indicating 

pathogenetically substantiated interrelation between asthma and GERD. 

The interrelation between bronchospasm and GERD was firstly established by W. 

Osier in 1892. The investigator described the attack of dyspnea the patient had been 

experiencing after eating. Further observations allowed to identify high prevalence 

(according to different evaluations from 53% to 87,3%) of GERD associated symptoms 

among the patients with BA. The studies suggested the correlation between severity of BA 

and gastroesophageal reflux manifestations: frequent symptoms of gastroesophageal reflux 

were observed in 70% of the patients with severe asthma, 46% with moderate asthma and 

30% with mild asthma. More frequent and more severe clinical presentations of asthma 

were related to sleep, the supine position, and eating. Additionally, GERD was diagnosed 

in 30% of the patients with no complaints (“silent reflux”). It confirms the necessity of a 

thorough examination of the upper gastrointestinal tract in this category of the patients [5, 

10]. 



Some peculiarities of BA pathogenesis may simultaneously trigger the development 

of the conditions worsening GERD symptoms and signs. Therefore, a lot of patients with 

asthma have an increased tonus of the parasympathetic nervous system and, consequently, 

a hyperallergenic response to the nonspecific stimuli. Moreover, bronchospasm induced by 

methacholine inhalation intensifies the lower esophageal sphincter relaxation and increases 

the number of GER episodes in this category of the patients. The cough, elevating intra-

abdominal pressure and aggravating the lower esophageal sphincter incompetence (LESI), 

concludes a vicious circle in the patients with both bronchopulmonary and gastrointestinal 

tract pathologies [3]. Additionally, the hyperventilation syndrome and increased 

intrathoracic pressure typical for broncho-obstructive disorders induce displacement of the 

pedicle flaps of the diaphragm responsible for the formation of the gastroesophageal 

barrier. Taking asthma medications, including oral and nebulized β2-antagonists as well as 

theophylline, is crucial for the reduction of the lower esophageal sphincter tonus [8]. 

The analysis of the patient’s complaints and anamnesis are the initial steps to be taken 

to diagnose GERD. Heartburn is the most characteristic symptom of this pathology and 

different investigators report its prevalence between 60-90% of the patients with GERD. 

The peculiarity of this sign becomes more distinct if heartburn dominates in the clinical 

pattern and a comprehensive inquiry can reveal up to 92% of the patients afflicted by this 

disease (by comparing with endoscopy findings and рН-monitoring) [1]. Regurgitation 

(acid burp) is also typical for GERD. Although it occurs less frequently than heartburn, the 

co-existence of these signs makes the clinical evaluation more sensitive. Different methods 

are used during instrumental diagnostics of the disease. At present 24-hour рН-metry is the 

gold standard for the diagnosis of GERD. The drawbacks of the diagnostic procedure 

include significant labor inputs, invasiveness, high cost and sometimes poor tolerance 

accompanied by adverse effects. The endoscopic investigation (FEGDS) is used to detect 

and classify reflux esophagitis, perform biopsy, and carry out monitoring of the therapy. 

However, it should be taken into account that 50-60% of the patients with clinical 

manifestations of GERD do not have any visible signs of the esophageal damage [3, 4]. In 

this case it is recognized as endoscopy-negative (nonerosive) gastroesophageal reflux 

disease. Additionally, the doctors should keep in mind invasiveness of FEGDS that is, 



consequently, hindering its wide use for the examination of the individuals with 

bronchoobstructive disorders as well as the elderly. By means of roentgenography 

gastroesophageal reflux (GER) is diagnosed in 10-50% of the study patients because it is 

rather difficult to detect retrograde flow of the barium suspension from the stomach as it 

lasts over three minutes and is of low volume. Moreover, the time necessary to complete 

the observation is limited by increased radiation exposure. This method demonstrates its 

rather low efficacy for the early diagnosis of GERD [3]. Over the past years ultrasound 

imaging of the esophagus (US) has been introduced as the method of diagnosing GERD 

[2].  

The study has confirmed a challenging character of the factors leading to mutual 

worsening of the diseases and the prospects in the diagnosis of the combined pathology. It 

provides evidence of the necessity for the development of the diagnostic algorithm and 

determination of the predictors on the efficacy of therapy for combined pathologies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SECTION 2. MATERIALS AND METHODS OF THE STUDY  

 

The research was performed according to the GCP requirements. All patients were 

informed about the conditions before the start of the research. An informed agreement was 

signed after receiving consent to participate in the study from the patient, a copy of which 

was left with the patient. 

Eighty-one patients have been enrolled into the study based on the previous diagnosis 

of BA in Kyiv City Clinical Hospital №3. The subjects consisted of the individuals with 

endogenous form of the disease. The diagnostic criteria have included typical complaints, 

anamnesis and presence of reversible bronchial obstruction revealed by functional 

examination of the lungs (an increase in the values for forced expiratory volume at the end 

of the first second by > 15% against the initial values following the inhalation of the 

bronchodilator - 200 mcg of salbutamol). The mean age of the patients was 68,1 ± 10,2 

years. During the diagnostic process of GERD in the patients with BA widely recognized 

methods have been used: clinical (analysis of the patient’s complaints, taking anamnesis, 

physical examination), laboratory (clinical and biochemical blood tests, clinical urinalysis) 

and instrumental studies (electrocardiogram, ultrasound imaging of the organs of the 

abdominal cavity, roentgenoscopy and roentgenography of the lungs). The special 

diagnostic methods for the evaluation of the esophagus, stomach and duodenum (FEGDS 

accompanied by the morphologic studies, ultrasound imaging of the esophagus, in some 

cases roentgenoscopy of the esophagus and stomach, short-term pH monitoring of the 

esophagus and stomach) have been additionally used. 

Sonographic evaluation of the esophagus has been performed on empty stomach in the 

morning with the patient lying on his back (in the supine position) or on his left side. 

Scanning has been carried out in the transverse, sagittal and oblique plane through the area 

relative to the projection of the esophageal lumen of the diaphragm. The procedure enables 

us to visualize the left lobe of the liver, abdominal part of the esophagus, gastroesophageal 

junction, diaphragm, and heart. The abdominal part of the esophagus has been visualized 

below the left lobe of the liver in front of the aorta and has been described as the tube-like 

structure formed by two hypoechoic rims (front and rear parts of the esophageal walls) and 



hyperechoic zone (esophageal mucosa and lumen) located between them. The esophageal 

diameter has been determined by calculating the outside diameter of the esophagus from 

the front to the rear wall along the perpendicular axis. Normally, the length of the 

abdominal part of the esophagus ranges between 2,5-3,0 сm, diameter ‒ 1,1-1,5 cm, wall 

thickness ‒ 0,3-0,5 cm [3]. 

The study has included two stages: on empty stomach (I) and after drinking 500 ml of 

the boiled water (II) at the end of 1, 2, 3, 5, 10, 15 minutes. We have been measuring the 

length of the abdominal part of the esophagus (from the cardioesophageal angle to the 

projection of the diaphragm), diameter of the esophagus at the esophageal lumen of the 

diaphragm (outside-outside size), thickness of the esophageal wall, and width of the 

esophageal lumen. 

GER has been diagnosed based on the retrograde flow of the fluid in the esophagus 

and extension of the abdominal part of the esophagus during contrast-enhanced 

investigation following filling up the stomach with water. Normally, the extension of the 

abdominal part of the esophagus does not occur. The widely recognized verifiable signs of 

GER are retrograde flow of the fluid, extension of the abdominal part of the esophagus 

within 9,0 ± 3,6 minutes after a start of the examination, an increase in the values for a 

diameter of the esophagus at the end of the third minute of the contrast-enhanced 

investigation by 0,35 ± 0,06 cm. 

 

 

 

 

 

 

 

 

 

 

 



SECTION 3. RESULTS OF RESEARCH  

 

The patient's medical history is the most important clue in diagnosing GERD as the 

potential etiologic factor in asthmatics. Indeed, certain "clues" can be helpful in identifying 

GERD-related asthma. Patients who should be suspected of having GERD include those 

with nocturnal cough and worsening asthma symptoms after eating big meals, drinking 

alcohol, or being in the supine position; those with asthma presenting initially in 

adulthood; and those who have poor control of asthma symptoms with their usual asthma 

medications. Additionally, symptoms of heartburn and regurgitation before the onset of 

asthma may suggest reflux as the causal factor. 

While questioning the patients with BA and taking their anamnesis we have formed 

the group of 40 patients (I group) with the symptoms of GER and/or with the confirmed 

history of GERD. The clinical presentations of reflux have been related to heartburn 

(burning sensation in the retrosternal area radiating from xiphoid process to the pharynx), 

regurgitation of food, acid burps, bitter and gaseous eructation, odynophagia, globus 

sensation (the feeling of the lump in the throat), substernal distress arrested by drinking 

water or taking antacids. GERD has been clinically diagnosed on the basis of the indicated 

symptoms, primarily heartburn, and if they have been observed two or more times per 

week. The mean age of the patients - 69,4 ± 8,9 years, including 15 (34,9%) men and 25 

(65,1%) women. The leading share has been allotted to the individuals with moderate BA 

and amounted to 72,1%, the duration of the disease has ranged between 1 and 46 years, at 

average 17,4 ± 10,8 years. 41 patients with bronchial asthma without any signs of GERD 

(BA without GERD) have been enrolled in the control group (II group). Their mean age - 

65,6 ± 11,8 years, 16 (38,2%)  men and 25 (61,8%) women. This group has predominantly 

included the individuals with moderate asthma (67,1%) and with average disease duration - 

14,8 ± 9,3 years. 

As to the accompanying pathologies that have been diagnosed in the representatives 

of both groups it should be noted that the groups have been homogeneous. Hypertension (I 

- II stages) has been diagnosed in 23 (54,6%) patients of the first group and in 24 (53,9%) 

patients of the second group; ischemic heart disease (IHD), in 33 (76,7%) and 35 (76,3%) 



patients respectively; diabetes mellitus of Type 2 - in 10 (23,3%) and 12 (28,9%) cases; 

glaucoma - in 3 (6,9%) and 4 (10,5%) study patients, gastric ulcer and/or duodenal ulcer in 

remission - in 7 (13,9%) and 5 (13,2%) patients, accordingly. 

The mean value for forced expiratory volume (FEV1) in the patients of group I has 

been 68,5 ± 16,9% against the normal values, in group II - 70,7 ± 18,8%, (р>0,05). 

However, statistically significant difference has been established in the values for maximal 

expiratory flow at 25% of forced vital capacity in 43,0 ± 17,7% of the study patients of 

group I against 56,6 ± 24,6% of the individuals of group II. It is an evidence of more 

severe distal obstruction in the patients suffering from both BA and GERD. In addition, 

statistically significant difference has been stated in the mean values for vital capacity of 

the patients of both groups: in group I this value has been 79,5 ± 17,1%, in group II - 87,1 

± 17,8% (р = 0,006). 

The analysis of the patients’ complaints has been carried out by evaluating some 

factors including: 

- an amount of the attacks caused by expiratory daytime and nocturnal dyspnea; 

- the need for short-acting bronchodilators in the daytime and at night; 

- the characteristics of the prescribed basic therapy for bronchial asthma (daily 

inhalation dose of glucocorticosteroids, long-acting β-antagonists); 

- pronounced heartburn, belching, retrosternal distress; 

- daily need for antacids. 

While analyzing the course of bronchial asthma, the nocturnal symptoms and signs of 

the disease (difficulty breathing, cough) have prevailed in group I - in 19 (47,7%) patients 

against only 30,7% (13 patients) in group II, wherein the difference has been statistically 

significant. 

A special attention has been paid to revealing reflux associated symptoms of bronchial 

asthma among the patients of group I. The temporal link between the attacks of difficulty 

breathing or wheezing, cough, chest congestion and clinical presentations of GERD 

(heartburn, regurgitation, retrosternal disturbances) as well as simultaneous worsening of 

bronchial asthma and GERD have been detected in 27 (31,4%) patients. Notably, in the 

majority of cases it has been done only after our deliberate focus on those issues. 



Asking a patient about his/her complaints and taking anamnesis may allow a doctor to 

find out the factors associated with likely contribution of GERD to the development and 

aggravation of asthma symptoms: late onset of asthma; worsening of asthma symptoms 

after eating, in the supine position, after physical overexertion; worsening of nocturnal 

asthma symptoms; cough accompanied with rales, dyspnea and reflux-related signs. 

Ultrasound imaging of the esophagus has been performed in group I consisting of 40 

patients.  

In 3 (6,3%) study patients with clinical signs of GERD ultrasound results have shown 

no pathologies (Picture 1). 

 

 

Picture 1. Ultrasound imaging of the esophagus without pathologies 

According to the findings pathological GER has been diagnosed in 20 (50,0%) 

individuals, GER accompanied by a hiatal hernia - in 15 (38,8%) patients, and a hiatal 

hernia in 2 (5,0%) patients. 

 Taking into account the ultrasound criteria of pathological GERD, the latter has been 

diagnosed due to an increase in the values for a diameter of the esophagus at the end of the 

third minute of the contrast-enhanced investigation by 0,35 cm, at the end of the fifth 

minute – by 0,42cm, as well as extension of the esophageal diameter within 9 minutes or 

more after drinking water (Picture 2). 

 



 

 

Picture 2. Ultrasound imaging of the esophagus with increasing in the values for a 

diameter of the esophagus 

 

Meanwhile, in some cases even at the end of 15 minutes of the examination the 

esophageal diameter has not got back to its initial values being 1,45 cm against 1,32 cm 

prior to the examination (Picture 3). 

 

Picture 3. Ultrasound imaging of the esophagus with pathologies. 

 

To sum up, the contrast-enhanced ultrasound imaging of the esophagus and stomach 

allows us to detect pathological gastroesophageal reflux in 88,8% of the patients with 

clinical presentations of GERD. In fact, US of the esophagus is a non-invasive method, 

easily tolerated and accessible in the general medicine and gastroenterology. The signs of 

reflux have been detected by neither endoscopy nor roentgenography (except the case 

when the pathology has been complicated by reflux-esophagitis). 

Moreover, ultrasound imaging of the esophagus has shown its high efficacy for the 

diagnosis of a hiatal hernia, that has been detected in 43,8% of the study cases. 

 



The inquiry of the patients has demonstrated that none of them was experiencing any 

discomfort during the examination and all 40 patients (100%) were expressing their 

readiness to undergo the procedure again. The same cannot be said about other 

instrumental methods gastrointestinal tract examination. 

The comparative analysis of ultrasound findings with the results of other instrumental 

studies has shown that pathological changes have been revealed in 3 cases during FEGDS 

(1 patient with incompetence of cardia) and roentgenography of the esophagus and 

stomach (2 patients with a hiatal hernia) while sonographic findings have been normal. 

Conversely, during the additional ultrasound imaging the signs of GERD have been 

defined in 2 out of 4 patients and GER accompanied by a hiatal hernia - in 1 patient, while 

EGDS findings have been normal. 

Only comprehensive examination of the patients increases the chances to diagnose 

gastroesophageal reflux and the conditions contributing to its development. 

The findings of ultrasound examination of 25 patients of group II do not indicate any 

signs of GER. A hiatal hernia revealed during endoscopy and roentgenography has been 

confirmed in 15 (60,0%) individuals during US. 

To sum up, the patients with BA without a clinical picture of GERD are more rarely 

diagnosed with the conditions leading to the development of reflux (a hiatal hernia, 

incompetence of cardiac sphincter), and contrast-enhanced ultrasound is still highly 

efficient diagnostic method of esophageal pathologies. 

High prevalence of GER, including its silent form, among the patients with BA 

necessitates more accurate examination of the upper GI tract in this category of the 

patients. A required in-patient hospital stay restricts application of highly efficient 24-hour 

рН-metry. Moreover, pronounced bronchial obstruction often results in poor tolerance of 

the invasive instrumental studies due to accompanying respiratory insufficiency, allergic 

response to anesthetics, ENT diseases (allergic and/or rhinosinusitis polyposa) while the 

additional roentgenography causes increased radiation exposure. Taking into account the 

economic aspects of the treatment, it may be agreed that it is necessary to limit the number 

of complex and costly diagnostic procedures.  



The above-mentioned requires a search for alternative diagnostic methods for the 

examination of the patients with GERD and BA, to which contrast-enhanced ultrasound 

imaging of the esophagus and stomach can be referred. In addition, there is evidence that 

this diagnostic procedure is well tolerated by patients, and this characteristic may be 

considered while controlling GERD in the course of treatment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CONCLUSIONS: 

Taking anamnesis may allow a doctor to find out the factors associated with likely 

contribution of GERD to the development and aggravation of asthma symptoms. 

We have assessed the efficacy of ultrasound diagnostics of gastroesophageal refluxes 

and a hiatal hernia as an accompanying pathology in the patients with BA. The contrast-

enhanced ultrasound imaging of the esophagus and stomach allows us to detect 

pathological gastroesophageal reflux in 88,8% of the patients with clinical presentations of 

GERD. US of the esophagus is a non-invasive method, easily tolerated and accessible in 

the general medicine and gastroenterology. The signs of reflux have been detected by 

neither endoscopy nor roentgenography. 

This diagnostic procedure is well tolerated by patients, and this characteristic may be 

considered while controlling GERD in the course of treatment. 

There is evidence of high efficacy of this additional non-invasive method of primary 

diagnostics.  

It is necessary to carry out a comprehensive examination of the upper gastrointestinal 

tract in the patients with BA, especially with its severe forms making diagnosis of GERD 

more difficult, by means of ultrasound imaging of the esophagus as a primary diagnostic 

method. 
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SUMMARY (ANNOTATION) 

 

Urgency (actuality) and substantiation of the theme 

The pathology of the 21
st
 century due to the last decade pronounced tendency toward 

the overall decreased rates seen with peptic ulcer and increased rates of GERD. Statistics 

confirm that accurate inquiry helps to detect the symptoms of GERD, primarily its cardinal 

sign – heartburn, in almost 50% of the adult population of the developed countries as well 

as the changes in the esophageal mucosa in 10% of the individuals that have undergone 

endoscopy. The importance of the problem under investigation is determined by high 

prevalence of GERD and its medical and social significance.  

The mechanism of reflux-related airway disease is not well understood. A widely held 

view is that it arises from direct contact of acid refluxate with the laryngeal and pharyngeal 

mucosa. Another theory is that the acid causes the disorder by stimulating vagally 

mediated reflexes leading to bronchoconstriction.
 
Pepsin has long been known to cause 

peptic ulcer disease but only in recent years has the link with upper aerodigestive tract 

diseases been recognized. Because pepsin is not synthesized by any cell types in the 

airway, the presence of pepsin in airway tissues is clear evidence that those areas have 

been exposed to gastric contents. 

On the one hand, the latter can be explained by the negative effect of the typical 

symptoms on the patients’ quality of life, and, on the other hand, by atypical clinical 

manifestations making a diagnostic process more complicated and requiring collaborative 

efforts of the doctors of different specialties. These results in the close attention the 

investigators pay to the peculiarities of the clinical course of GERD and improvement of 

the methods of its diagnostics.  

 

 Purpose of work  

The purpose of our work was to assess the efficacy of ultrasound imaging (US) of the 

esophagus for diagnosing gastroesophageal reflux disease (GERD) in the patients with 

bronchial asthma (BA). 

 



Tasks 

1. Questioning the patients with BA and taking their anamnesis. 

2. Analysis of the patients’ complaints. 

3. Performing the contrast-enhanced ultrasound imaging of the esophagus and 

stomach to the patients with BA. 

4. Comparative analysis of ultrasound findings with the results of other instrumental 

studies. 

 

Used research methodology 

The study included 81 patients with asthma. For the diagnosis of GERD in patients 

with asthma used special techniques, including ultrasound of the esophagus. 

 

 General characteristics of work 

Taking anamnesis may allow a doctor to find out the factors associated with likely 

contribution of GERD to the development and aggravation of asthma symptoms. 

Contrast ultrasound of the esophagus in 90% of cases reveals a pathological 

gastroesophageal reflux in patients with clinical symptoms of GERD. US esophagus 

acts as informative for the diagnosis of hiatal hernia, which was found in 43.8% of 

the surveyed. Comparison of ultrasound data with the results of other methods of 

instrumental diagnostics showed that in 3 cases of normal values US, changes were 

found in FEGDS and radiography of the esophagus and stomach. Conversely, with 4 

patients with normal FEGDS with additional ultrasound at 3 - showed signs of 

GERD. 

The high information content of esophageal ultrasound as an additional method 

of primary diagnosis of GERD. In people with asthma especially severe for the 

detection of GERD is advisable to conduct a comprehensive examination of the upper 

gastrointestinal tract using ultrasound of the esophagus. 

 


