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PREFACE

Gastroesophageal reflux disease (GERD) is a common disorder affecting
approximately more than 10% of the population. GERD is highly
heterogeneous in terms of varied manifestations, test findings and treatment
responsiveness. The invasive treatment options for GERD have now greatly
expanded from just the Nissen Fundoplication to various other options such as
other minimally invasive options like the Lower Esophageal augmentation
with a magnetic device, and multiple endoscopic options like Radiofrequency
ablation, Trans-oral incisionless fundoplication (TIF) etc. Treatment options
require an understanding of the patho-physiology of GERD, which is
discussed in chapter one of this book. Chapter two studies the clinical
practices for extra-esophageal reflux and explores the outcomes. Chapter three
reviews extraesophageal reflux and sleep microarchitecture disturbance and
excessive daytime sleepiness. Chapter four discusses osteopathic manipulative
therapy. The final chapter provides updated research on the surgical treatment
options for GERD and their long-term outcomes.

Chapter 1 - Gastro Esophageal Reflux Disease (GERD) has a complex
patho-physiology. The invasive treatment options for GERD have now greatly
expanded from just the Nissen Fundoplication to various other options such as
other minimally invasive options like the Lower Esophageal augmentation
with a magnetic device, and multiple endoscopic options like Radiofrequency
ablation, Trans-oral incisionless fundoplication (TIF) etc. These treatment
options have their specific role and should be individualized to patients, which
requires understanding of the patho-physiology of GERD.

There are a lot of proposed theories and concepts regarding the patho-
physiology of GERD. Stein and coworkers gave us the concept of the
plumbing circuit where the esophagus functions as antegrade pump, the Lower
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esophageal sphincter (LES) as a valve, and stomach as a reservoir. Problems
with any component of the circuit (either poor esophageal motility or a
dysfunctional LES or delayed gastric emptying) can lead to GERD.

Another cause of reflux is a hypotensive Lower esophageal sphincter
(LES). Transient inappropriate LES relaxations (TLESR) (relaxation in the
absence of swallowing) are also a relatively newer concept in the causation of
reflux. Prolonged or more frequent TLESRs have been investigated as a cause
of reflux. Apart from the LES itself the diaphragmatic crura, and the phreno-
esophageal ligament, which help form the angle of His also have a role in
preventing reflux. A hiatal hernia also contributes to reflux as proximal
migration of the LES may result in loss of its abdominal high-pressure zone
(HPZ). Herein the authors will discuss some of these mechanisms in the patho-
physiology of GERD.

Chapter 2 - Gastroesophageal reflux disease (GERD) is a common
disorder affecting more than 10% of the population. GERD is highly
heterogeneous in terms of varied manifestations, test findings and treatment
responsiveness. Acid regurgitation and heartburn are known as typical
symptoms of GERD. However, GERD can often represented as atypical
symptom of chest pain, as well as extraesophageal symptoms such as chough
and asthma. Extraesophageal reflux requires sufficient awareness,
understanding and evaluation. Multidisciplinary integrated treatment from
medical to surgical strategy should be followed in the management of
extraesophageal symptoms, according to the severity, reflux character, therapy
responsiveness of individual extraesophageal symptoms.

Chapter 3 - Gastroesophageal Reflux (GER) has a high prevalence. It
should be differentiated between the symptomatic reflux and the so called
“silent” Extraesophageal Reflux (EER) with dominant ENT-symptoms.
Additionally, it should be noticed that there is a high coincidence with
Obstructive Sleep Apnea (OSA).

A pilot study shows that the core symptom of OSA Excessive Daytime
Sleepiness (EDS) is also similarly common in EER. The background for this is
the sleep microstructure particularly in view of the Cyclic Alternating Pattern
(CAP) with the different subtypes. Reflux episodes are not linked to
respiratory events.

Reflux events are associated with high arousal activity and simultaneously
with increased variability of Heart Frequency (HF) and Pulse-Transit-Time
(PTT) — similar to respiratory induced arousals. The usual classification of
sleep structure is not useful with regard to the EDS.
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With respect to the importance of persistent daytime sleepiness in
effective nocturnal ventilated OSA-patients, further appropriate investigations
are mandatory.

Chapter 4 - Gastroesophageal reflux disease (GERD) is a chronic
condition that affects a growing number of subjects, and is one of the most
prevalent diseases in clinical practice.In the US, it has been estimated that
GERD has the highest annual direct costs of all gastrointestinal diseases, at
$9.3 billion.

Heartburn is the most predominant esophageal symptom of GERD, while
bronchospasm and chronic cough are the most common extraesophageal
symptoms.Gastroesophageal reflux disease compromises patient quality of life
by requiring modification of the patients’ eating habits.The resulting changes
in sleep patterns, as well as other various recurrent or lasting long-term
symptoms, may limit daily activities.

The digestive system presents a complex anatomic and physiologic
relationship, starting at the cranial base with the attachments of the esophagus
via pharyngeal tubercle, down to the hyoid bone, the sixth cervical vertebra
(C6), the diaphragm and the lesser omentum; also the liver, spleen, kidney and
the greater omentum for the stomach.

The esophagogastric junction (EGJ) is a complex valvular structure that
prevents reflux, is composed of the intrinsic lower esophageal sphincter (LES),
is situated within the diaphragmatic hiatus, and is surrounded by the crural
diaphragm (CD), which provides additional sphincteric compression. It is the
main barrier against gastroesophageal reflux, and its function has been at-
tributed to intrinsic LES pressure, extrinsic compression of the LES by the
CD, the intraabdominal location of the LES, integrity of the phrenoesophageal
ligament, and maintenance of the acute angle between the esophagus and
stomach, promoting a “flap valve” function.

Vagal preganglionic efferents innervate the LES smooth muscle, both
excitatory and inhibitory innervation. Sympathetic efferents from the spinal
segments T6 through T10 are likely primarily nociceptive and potential
modulators of LES relaxation induced by the vagus nerve. Thus, the vagus
nerve is the prime mediator of LES reflexes.

Osteopathic medicine relies on manual contact for diagnosis and
treatment, based on the structural and functional integrity of the body and its
intrinsic capacity for self-healing. Osteopathic practitioners use a wide variety
of manual techniques to improve physiological function and/or support
homeostasis that has been altered by somatic dysfunction, i.e., impaired or
altered function of related components of the somatic system; skeletal,
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arthrodial and myofascial structures; and related vascular, lymphatic, and
neural elements.

Dysfunctions at the cranial base, lower cervical vertebrae, thoracic inlet, a
compromised CD function, and altered distensibility of the hiatal canal,
dysfunctions of the diaphragm, liver and stomach could be considered
structural factors leading to GERD. Conversely, dysfunctions of the cranial
base and the thoracic inlet could affect the vagus nerve, cervical (C3-C4)
dysfunctions could affect the phrenic nerve and alter the movement of the
diaphragm and EGJ, and thoracic (between T6-T10) dysfunctions could affect
the sympathetic innervation of the LES.

Therefore, a detailed assessment of all aspects related to the LES function,
directly or not, would provide useful data to draw an appropriate osteopathic
manipulative approach, whether addressed to the innervation zones or to the
anatomical structures directly related to the LES.

Chapter 5 - Gastroesophageal reflux disease (GERD) is a very frequent
pathology in developed countries. After failure of initial medical treatment,
mainly based on Proton Pump Inhibitors (PPI), surgery is indicated. The goal
of antireflux operation is to achieve control of the symptoms with minimum
risk and without adding any long-term side effects to the patient undergoing
the procedure. Laparoscopic approach has become the elective approach for
the surgical treatment of GERD in the last decade. Compared with
conventional surgery, laparoscopy presents lower complication and mortality
rates, and a shorter hospital stay. There is a great controversy about the
fundoplication technique of choice. Nissen funcoplication seems to be the
better antireflux technique for some authors, presenting the smaller recurrence
rate. However, Nissen fundoplication is also associated with higher incidence
of dysphagia, that may reach up to 20% of the cases.

Outcome data beyond 10 years describe good-to-excellent outcomes in
most patients. The durability of fundoplication has been documented with
more than 90% of patients satisfied after 10 years, without recurrence of reflux
symptoms or appearance of dysphagia.

In this chapter the authors will review the actual evidence about all these
issues.
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Chapter 1

PATHO-PHYSIOLOGY OF GASTRO
ESOPHAGEAL REFLUX DISEASE

Vikas Singhal, MRCS (Glasgow)

Consultant- Minimal Access, GI and Bariatric Surgery,
Jaypee Hospital, Noida, India

ABSTRACT

Gastro Esophageal Reflux Disease (GERD) has a complex patho-
physiology. The invasive treatment options for GERD have now greatly
expanded from just the Nissen Fundoplication to various other options
such as other minimally invasive options like the Lower Esophageal
augmentation with a magnetic device, and multiple endoscopic options
like Radiofrequency ablation, Trans-oral incisionless fundoplication
(TIF) etc. These treatment options have their specific role and should be
individualized to patients, which requires understanding of the patho-
physiology of GERD.

There are a lot of proposed theories and concepts regarding the
patho-physiology of GERD. Stein and coworkers gave us the concept of
the plumbing circuit where the esophagus functions as antegrade pump,
the Lower esophageal sphincter (LES) as a valve, and stomach as a
reservoir. Problems with any component of the circuit (either poor
esophageal motility or a dysfunctional LES or delayed gastric emptying)
can lead to GERD.

Another cause of reflux is a hypotensive Lower esophageal sphincter
(LES). Transient inappropriate LES relaxations (TLESR) (relaxation in
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the absence of swallowing) are also a relatively newer concept in the
causation of reflux. Prolonged or more frequent TLESRs have been
investigated as a cause of reflux. Apart from the LES itself the
diaphragmatic crura, and the phreno-esophageal ligament, which help
form the angle of His also have a role in preventing reflux. A hiatal
hernia also contributes to reflux as proximal migration of the LES may
result in loss of its abdominal high-pressure zone (HPZ). Herein we will
discuss some of these mechanisms in the patho-physiology of GERD.

PATHO-PHYSIOLOGY OF GASTRO ESOPHAGEAL
REFLUX DISEASE

Gastro Esophageal Reflux Disease (GERD) has a complex patho-
physiology. With multiple treatment options now available for GERD ranging
from medication to endoscopic treatment to surgical treatment understanding
the pathophysiology of GERD has become even more important as to be able
to appropriately counsel patients we need to understand which method would
be more suitable for the particular patient. To understand the patho-physiology
of GERD we first need to understand the various mechanisms that come into
play to prevent reflux. There are varying roles of various structures starting
from the Upper esophageal sphincter (UES), then the esophageal swallowing
(peristaltic) mechanism, then the Lower esophageal sphincter (LES) which is
supported from the outside by the diaphragm and its attachments and finally
the gastric emptying. Stein and coworkers put this together and simplified it to
give us the concept of the plumbing circuit where the esophagus functions as
an antegrade pump, the Lower esophageal sphincter (LES) as a valve, and the
stomach as a reservoir [1]. Problems with any component of the circuit either
poor esophageal motility or a dysfunctional LES or delayed gastric emptying
can lead to GERD. From a medical or surgical standpoint, it is extremely
important to identify which of these components is defective so that effective
therapy can be applied. We will first describe these components separately and
then put them together.

The Upper Esophageal Sphincter (UES)

The upper esophageal sphincter is formed by the cervical esophagus, the
cricopharyngeus muscle, and inferior pharyngeal constrictor, but primarily the
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cricopharyngeus. The main functions of the UES are to prevent esophageal air
insufflation during inspiration, and to prevent esophagopharyngeal/laryngeal
reflux during esophageal peristalsis. Initially the role of UES in preventing
GERD was thought to be less significant and its length was underestimated.
Hernandez et al. studied the UES and correlated the Manometric and
Ultrasound findings and found that manometrically, the UES-HPZ had a
median length of 4.0 cm (range 3.0-4.5 cm) [2]. A C-shaped muscle, believed
to represent the cricopharyngeus muscle, was observed for a median length of
3.5 cm (range 2.0-4.0 cm).

A recent study by Babaei et al. demonstrated that the UES may indeed
have a significant role in preventing Supra-esophageal reflux disease (SERD)
[3]. In their study they used High Resolution Manometry (HRM) with
impedance to assess simulated response of the UES and esophageal peristalsis
to slow and rapid infusion of air and liquid. They found that a significantly
smaller proportion of patients with SERD had UES contractile reflexes in
response to slow esophageal infusion of acid than controls or patients with
GERD. Only patients with SERD had abnormal UES relaxation responses to
rapid distension with saline.

A dysfunctional UES may indeed contribute significantly to Laryngo-
esophageal reflux (LER).

Esophageal Peristalsis

Esophageal peristaltic mechanisms are responsible for clearing the
esophagus of its volume, saliva, acid and refluxate. Esophageal peristalsis
results from sequential contraction of the circular muscle that pushes the
ingested food bolus toward the stomach. Esophageal longitudinal muscle may
also play a role in peristalsis. The peristalsis in response to swallowing is
called primary peristalsis, and the subsequent peristaltic wave due to
esophageal distention is called secondary peristalsis.

Some patients with reflux disease, particularly those with severe
esophagitis, exhibit impaired esophageal responses to reflux [4, 5]. Kahrilas et
al. demonstrated in their study that degree of peristaltic dysfunction correlated
with the severity of esophagitis, occurring in 25% of patients with mild
esophagitis and 48% of patients with severe esophagitis [6].

Sun et al. compared manometric analyses in patients with reflux
esophagitis to those in patients with Non-erosive disease (NERD) and found
that peristaltic contraction amplitude of distal esophageal body and rate of
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effective peristaltic contraction of distal esophageal body were significantly
lower in the reflux esophagitis group than in the NERD group [7]. It may not
be possible to determine in some cases what came first, whether over time
Gastro Esophageal reflux (GER) led to dysfunctional esophageal peristalsis,
rather than dysfunctional peristalsis leading to GER.

It is likely that reduced esophageal peristalsis not only prolongs acid
clearance but also influences the proximal extent of the refluxate within the
esophageal body as shown by HRM with impedance testing.

The Esophago-Gastric Junction

Apart from the Lower Esophageal Sphincter (LES) itself there are two
other anatomical structures that contribute to preventing reflux at the
esophago-gastric junction which are the diaphragmatic crura, and the phreno-
esophageal ligament.

The LES is defined by manometry as a zone of elevated intraluminal
pressure at the esophagogastric junction. It is a 3-4 cm segment of contracted
circular smooth muscle at the distal end of the esophagus, the resting tone of
which varies from 10 mm Hg to 35 mm Hg. Acid reflux occurs when an
increase in intra-abdominal pressure exceeds the hypotensive LES pressure.
The right crus of the diaphragm forms a sling like mechanism and contributes
to the Angle of His. The angle of His is the acute angle created between the
esophagus and the gastric cardia.

For proper LES function, the Esophago-gastric junction must be located in
the abdomen so that the diaphragmatic crura can assist the action of the LES,
thus functioning as an extrinsic sphincter.

Bombeck et al. way back in 1966 in an autopsy study proved that the
phrenoesophageal ligament indeed existed and had a role in supporting the
LES in preventing GER [8]. It has been proposed that the ligament has two
layers, arising from the endothoracic fascia and a thicker circumferential
continuation of the endoabdominal (transversalis) fascia. If this mechanism is
defective a hiatus hernia may result.

A hiatal hernia may contribute to reflux as proximal migration of the LES
may result in loss of its abdominal high-pressure zone (HPZ), or the length of
the HPZ may decrease [9]. Also the crural mechanisms will not be effective in
preventing reflux [10]. A significant association has been demonstrated with
an irreducible hiatus hernia on Barium swallow study and esophagitis [11].
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Hence reduction of the hiatal hernia with re-establishing the intra-
abdominal length of the esophagus with proper crural closure, apart from a
fundic wrap are key components to surgical correction of GERD.

TRANSIENT LOWER ESOPHAGEAL SPHINCTER
RELAXATIONS (TLESRS)

There occur a normal number of episodes of transient relaxation of the
LES (relaxation in the absence of swallowing). These transient lower
esophageal sphincter relaxations (TLESRs) are possibly vagally mediated
reflxes and serve to vent the stomach. TLESRs are now thought to be the most
common mechanism of the physiologic reflux episodes noted on pH study. It
has also been hypothesized that prolonged or more frequents TLESRs may be
the dominant cause of reflux disease in a subset of patients with GERD.
Pauwels et al. studied the relationship between changes in intragastric pressure
and TLESRs [12]. They found a clear negative correlation between change in
intra-gastric pressure and the number of TLESRS, irrespective of whether they
were associated with reflux or not, both in GERD patients and in healthy
subjects. These results suggest that TLESRs and GA are closely linked,
probably through activation of mechanoreceptors involved in triggering of
TLESRSs.

Gastric Emptying

Delayed gastric emptying as in pregnancy, diabetic patients etc may
contribute to GERD however its role does not seem significant. Patient whose
symptoms include nausea or vomiting may be suffering from delayed gastric
emptying and may require a gastric emptying study before anti-reflux surgery.

Mucosal Defense Mechanisms

The normal esophageal mucosa defense mechanisms may be overcome by
prolonged exposure of the mucosa to a pH < 4 that may lead to severe and
complicated esophagitis. The defence mechanisms are made up of pre-
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epithelial, epithelial integrity and other barriers such as the membrane
potential etc.

The role of the mucosal barrier has been debated, Szczesniak et al. found
in their research that the acid-related sensitization is greater in
gastroesophageal reflux disease than in controls and may influence in part
symptom perception in this population but this was independent of mucosal
inflammation [13].

Obesity Related GERD

A chronically increased intragastric pressure and increased frequency of
transient LES relaxations (TLESRs) are thought to play the major role in
obesity related GERD.

For morbidly obese patients with Body Mass Index (BMI) more than 40
bariatric surgery has been recommended as a treatment for GERD since the
contribution of obesity to GERD is so significant that weight loss becomes
paramount in treating the GERD.

Non-Acid Reflux Disease (NARD)

A newer line of investigation is the realization that not reflux is acid.
Other components of the refluxate such as bile acids, pepsin, gas etc apart
from hypersensitivity to the volume of reflux itself have all been thought to
contribute to reflux disease, especially reflux with atypical symptoms and that
non-responsive to proton pump inhibitors.

Non-Erosive Reflux Disease (NERD)

Patients who have typical GER symptoms but absence of mucosal changes
on upper endoscopy are classified as having NERD. Patients with NERD may
not have typical pathologic reflux demonstrated on 24-hour pH study. In such
patients factors such as visceral hypersensitivity or more proximal reflux of
acid or nonacid material may be important.

Acid and inflammatory mediators may gain access to sensory pathways
and produce symptoms either by a direct action on the nerves or by producing
abnormal muscle contraction.
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CONCLUSION

GERD has a complex pathophysiology and the cause of GERD is different

in different patients. With various treatments now available for GERD, and
availability of HRM with impedance testing, it is important to understand the
pathophysiology of GERD in an individual so that appropriate treatment
recommendation can be made.
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Chapter 2

CLINICAL PRACTICE FOR EXTRA-
ESOPHAGEAL REFLUX AND THE OUTCOME

Zhi-Wei Hu*, MD, Ji-Min Wu?, MD
and Zhong-Gao Wang™**, MD, FACS.

'Gastroesophageal Reflux Disease Department,
The Second Atrtillery General Hospital PLA, Beijing, China
*Xuanwu Hospital of Capital Medical University, Beijing, China

ABSTRACT

Gastroesophageal reflux disease (GERD) is a common disorder
affecting more than 10% of the population. GERD is highly
heterogeneous in terms of varied manifestations, test findings and
treatment responsiveness. Acid regurgitation and heartburn are known as
typical symptoms of GERD. However, GERD can often represented as
atypical symptom of chest pain, as well as extraecsophageal symptoms
such as chough and asthma. Extraesophageal reflux requires sufficient
awareness, understanding and evaluation. Multidisciplinary integrated
treatment from medical to surgical strategy should be followed in the
management of extraesophageal symptoms, according to the severity,
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10-62015718.
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reflux character, therapy responsiveness of individual extraesophageal
symptoms.

Keywords: Gastroesophageal reflux disease, extraesophageal reflux, reflux
monitoring, proton pump inhibitor, fundoplication, radiofrequency
procedure

1. PREVALENCE OF GERD AND
EXTRAESOPHAGEAL REFLUX

The prevalence of GERD is estimated more than 10% worldwide and has
geographic variation, as estimated 18.1%-27.8% in North America, 8.8%-
25.9% in Europe, 2.5%-7.8% in East Asia, 8.7%-33.1% in the Middle East,
11.6% in Australia and 23.0% in South America [1]. About one-third of
patients with GERD have frequent and/or severe reflux symptoms. The
increasing symptom frequency and severity both increased the burden of
disease to a similar extent [2].

However, the overall prevalence of extraesophageal reflux is still unclear
and not easy to identify.

High prevalence of extraesophageal symptoms have been found in Korean
GERD patients with typical heartburn and regurgitation. globus 51.8%, cough
32.0%, hoarseness 24.2% and wheezing 17.3% [3]. Patients with severe
GERD had significantly higher laryngopharyngeal reflux scores compared
with mild moderate or inactive disease ones [4]. laryngopharyngeal reflux
symptoms may also be influenced significantly by the presence of
gastroesophageal reflux [5]. For asthmatic patients, the prevalence of GERD
symptoms, abnormal esophageal pH, esophagitis and hiatus hernia was 59.2%,
50.9%, 37.3% and 51.2%, respectively. The average prevalence of asthma in
individuals with GERD was 4.6%, whereas in controls it was 3.9% [6].
Pediatricians found that GERD is highly prevalent in children with asthma, as
estimates as high as 80%, but nearly half of the children are asymptomatic
risks [7].

Gastroesophageal reflux (GER) was also estimated to be associated with
21%-41% cases of chronic cough [8]. The prevalence of chronic rhinosinusitis
among patients with GERD was significantly higher than that of the
background population (20.7% VS 8.5%) [9]. Pathological extraesophageal
reflux in the supine and upright position were found to be as high as 50% and



Clinical Practice for Extra-Esophageal Reflux ... 11

97% in patients with chronic rhinosinusitis with nasal polyps and simultaneous
bronchial asthma by oropharyngeal pH monitoring [10]. The prevalence of
GER was significantly higher in patients with COPD than in those without
(RR = 13.06; 95% CI: 3.64-46.87; p < 0.001). GER was clearly identified as a
risk factor for COPD exacerbations (RR = 7.57; 95% CI: 3.84-14.94), with an
increased mean number of exacerbations per year (mean difference: 0.79; 95%
CI: 0.22-1.36) [11]. 26.6% individuals with COPD reported either night-time
and/or daytime gastro-esophageal reflux disease. Patients with GERD had
significantly more chronic bronchitis, more breathlessness, and more of them
had a history of respiratory infections than individuals with COPD but without
gastroesophageal reflux disease [12]. Higher prevalence of GERD symptom,
decreased lower and upper esophageal sphincter pressure, increased abnormal
distal and proximal reflux, especially non-acid reflux, were found in idiopathic
pulmonary fibrosis patients compared with healthy volunteers [13]. GER is
reported prevalence ranging from 35 to 81% in patients with cystic fibrosis
[14]. Up to 75% of lung transplant patients have demonstrable GERD.
Elevated biomarkers, pepsin and bile salts, have been documented in the
bronchoalveolar lavage fluid after lung transplantation, suggesting
microaspiration [15]. Idiopathic pulmonary fibrosis is associated with
increased impedance measures of reflux compared to non-fibrotic disease
among pre-lung transplant patients [16]. About 50% of children with recurrent
pneumonias and/or clinical asthma were found to have GER, which was
reported as an important treatable cause of recurrent pneumonias and/or
chronic asthma for those children [17]. When associated with GER, organizing
pneumonia is more severe and results in more frequent relapses [18]. Recently,
we found some bronchiectasis is also related to GER [19].

GRE was found to be a common risk factor in more and more chronic and
refractory respiratory symptoms and diseases causing morbidity and even
mortality, indicating that GRE should be well considered, evaluated and
treated in chronic respiratory symptoms and diseases.

2. DEFINITION OF GERD AND
EXTRAESOPHAGEAL REFLUX

In 2006, GERD was defined as a condition which develops when the
reflux of stomach contents causes troublesome symptoms and/or
complications. The clinical manifestation of GERD was classified was divided
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into esophageal and extraesophageal syndromes, with extraesophageal
syndromes divided into established and proposed associations [20]. The
Montreal definition was most extensively accepted, and it is a milestone for
clinical practice especially for extraesophageal reflux. In 2013, GERD
definition was wupdated by consensus of the American College of
Gastroenterology as a disease comprising symptoms, end-organ effects and
complications related to the reflux of gastric contents into the esophagus, oral
cavity, and / or the lung [21]. This definition clearly highlighted the reflux
affected extraesophageal organs, such as oral cavity, and / or the lung [21].

Extraesophageal reflux is a common problem encountered and called by
otolaryngologists as laryngopharyngeal reflux (LPR), LPR is defined as the
association of laryngeal symptoms with laryngeal inflammation at
laryngoscopy [22].

Independently, based on our own practice and research we developed a
concept called gastroesophago-laryngotracheal syndrome (GELTS), GELTS
was defined as a series of corresponding clinical manifestations of GER
affected upper gastrointestinal tract, airway, ENT and oral cavity, featured as
laryngopharyngeal centered airway symptoms, usually asthma, cough and
laryngotracheal spasm as its prominent manifestations. In the pathway of
GELTS, the gastroesophageal junction act as the generator, the pharynx the
reactor, the nose-oral cavity the effector, the larynx and respiratory tract the
asthmatic producer, and accordingly GELTS is divided into four phases:
gastroesophageal phase, pharyngeal phase, naso-oral phase and laryngo-
airway phase [23, 24].

3. EXTRAESOPHAGEAL REFLUX EFFECT AND
CLINICAL MANIFESTATION

The reflux of gastric or gastroduodenal contents may break through a
weakened or damaged lower esophageal sphincter (LES) more easily,
dysfunction of the esophageal body may delay esophageal clearance, and
hypotonia of the upper esophageal sphincter (UES) may facilitate proximal
reflux and transpharyngeal spray into the mouth or airway, which may result
in microaspiration and may induce esophageal and/or extraecsophageal
symptoms [25] through immunological (inflammatory) [26, 27] and/or neural
(reflex) [28] pathways.
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The esophageal mucosa with its intrinsic anti-reflux defenses can
temporarily bear insults of reflux without anatomical modifications of the
epithelium, whereas the respiratory mucosa is not resistant to acid injury even
in the context of a limited period of exposure. As such, all types of reflux
(acid, non-acid, liquid, mixed and air) detected by impedance changes
probably should be considered in the diagnosis of LPR. The retrograde flow of
the stomach contents up to the throat is associated with many
otolaryngological and airway disorders, such as reflux laryngitis, cervical
dysphagia, globus pharyngeus, chronic cough, laryngeal or tracheal stenosis,
laryngeal carcinoma and asthma. [29-32].

The extraesophageal reflux causes instant irritation first directly onto the
upper airway, including a rather wide naso-pharynx cavity with nasal cannels,
auditory tube, frontal, maxillary, and sphenoidal sinuses, naso-lacrimal duct,
etc., causing sneeze, running or stuff nose, post-nasal drip, tearing, tingling,
even hearing disturbance, like symptoms in allergic rhinitis; at the same time
or then, the invading reflux micro-particles go into the larynx, trachea,
bronchus, and beyond leading to sour throat, especially choking, which means
the irritation enters the trachea, causing a series crisis to the patients: asthmatic
attack, severe breathlessness, neck tightening, even suffocation. As time goes,
this irritation process reaches the lower airways and pulmonary parenchyma
causing pulmonary fibrosis and many related lesions [23, 25, 33, 34].

The effect of GER on the concomitant airway symptom in individual is
complicated and not easy to identify, GER could be the cause of the airway
symptom, or one of the exacerbation factor for the concomitant airway
symptom, or only coexistent but not related at all. Based on the anti-reflux
outcome of literature and our practice on GER related asthma, we estimated
that GER may act as the cause of asthma in 15-25% of the treated cases, the
exacerbation factor in 60-70% cases and no related in 10-20% cases [35].

4. DIAGNOSE OF EXTRAESOPHAGEAL REFLUX

The extraesophageal symptom has proven to be highly heterogeneous and
the diagnose is very challenging, which often leads to multiple specialty
consultations, procedures, pharmaceuticals and diagnostic tests [36, 37].
Traditionally, respiratory and ENT physician are first visited by the patients
with extraesophageal symptom, however, the respiratory and ENT physician
often had limited tools for diagnose of extraesophageal reflux and limited anti-
reflux measures. A small portion of extraesophageal reflux were diagnosed by
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gastroenterologist, and the treatment was limited to medication therapy [35,
38]. Based on the data published in Chinese literature form 2004-2013, the
diagnose of respiratory and ENT diseases constituted 35.28% and 28.61% of
the misdiagnose of GERD [39].

The diagnose of extraesophageal reflux should start form the investigation
of GER esophageal symptoms, such regurgitation, heartburn and chest pain.
The esophageal GER symptoms are present in 59.2% of asthma patients [6], 6-
10% of chronic cough patients [40], and 26.6% individuals with COPD [12].
However, up to 10%-62% of GERD related asthma and 75% of GER related
cough had unnoticeable GER esophageal symptoms [8], which was called
silent reflux [41], so further tests for GER are required.

The extraesophageal symptom is often less specificity, however symptoms
such as choking, throat tightness, throat itching, and chronic hoarseness are
strongly indicative. The extraesophageal symptom is not season-related in
most patients, productive asthma, cough and ENT symptoms often represented
in the same individual. The patient has progressive disease without adequate
response to respiratory medication. Patent could seldom recall any allergy-
inducing factors, but nonspecific factors such as catching a cold or cold air,
irritant odors, overeating, irritant or sweet food, lying flat, acid regurgitation or
bloating, movement or exertion, and agitated mood are reported to induce the
onset of or aggravate the respiratory symptoms. Most of the patients had
nocturnal episodes; many patients suffered frequent nocturnal choking,
laryngospasm, and/or wheezing during sleep in midnight or early morning.
Drinking water, belching or vomiting, adopting a semi-reclining position, or
taking an inhaled glucocorticoid or beta-2 agonist helped subdue and reduce
the severity of the episodes. Many patients presented with respiratory
symptoms that worsened before sleep and were aggravated in the decubitus
position, causing difficulty sleeping.

Although current available tests are quite suitable for typical GERD,
however these tests have uncertain sensitivity and specificity for the diagnosis
of extraesophageal reflux. such as endoscopy, barium study, ambulatory reflux
monitoring and high-resolution esophageal manometry are widely used for
extraesophageal reflux evaluation, the results should be carefully analyzed.

Reflux symptom index (RSI) and reflux finding score (RFS) were applied
during ENT clinical practice. Patients identified by positive results of these
tests have a high likelihood of good response to proton pump inhibitor (PPI)
treatment [42]. Endoscopy is one of the basic examine for GERD. However,
65% of patients with typical reflux symptoms do not have any esophageal
mucosal lesion visible at endoscopy. 30% of patients with reflux symptoms
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have erosive reflux disease, and 5% have complicated GERD, including
Barrett esophagus [43]. Hiatal hernia (HH) also can be detected by endoscopy,
the presence HH is more likely to induce GER symptom than patient without
HH. 50-94% of the patients with esophagitis were found to have HH, which is
significantly higher than that of non-erosive Gastrooesophageal Reflux
Disease (NERD) patients (13-59%), and the more sever the esophagitis more
HH could be found [44].

Although 24 hour pH-monitoring is one of the current reference-standard
methods for GER assessment, it only detects acid reflux. A multichannel
intraluminal impedance and pH (MII-pH) monitoring, which detect
anterograde or retrograde acid or non-acid bolus and determine the
composition, might be more sensitive for GER [45]. Oropharyngeal pH
monitoring has been designed for detecting of extraesophageal acid reflux, the
test has been found be of highly specificity and can be a helpful reference for
anti-reflux therapy [46, 47]. The prolonged wireless pH monitoring is a new
technique to monitor esophageal acid exposure, which interfering less with
overall daily activities, eating and sleep, and more tolerable and sensitive for
acid reflux [48, 49].

High-resolution esophageal manometry is also recommended for
fundoplication candidates. high-resolution esophageal manometry is sensitive
for LES and UES hypotonic and transit dysfunction of the esophagus. High-
resolution esophageal manometry is also a valuable tool for detecting of HH
[50]. Barium study is easy to perform and can be well tolerated, it is valuable
for primary inspection of esophageal function, obstruction and HH.

The sensitivity and specificity of PPI diagnostic therapy (or so called PPI
trial) for typical GERD is as high as 78% and 54% [51]. PPI has also been a
diagnostic tool for patients with extraesophageal symptom, and higher dose
PPI (twice daily) has been recommended. A good response to a 2-3 month
course of PPI treatment may permit a more confident diagnosis of
extraesophageal symptom and failure to respond should prompt a more careful
re-assessment of the patient [35, 37]. However PPI is much less sensitivity for
extraesophageal symptoms than typical GERD symptoms [6, 8], in this term, a
negative response to PPI cannot deny the diagnose of extraesophageal reflux
[35, 52].

Various biomarkers in different types of biosamples have been studied in
the context of extraesophageal reflux; however, they are still not available for
routine clinical practice. Inflammatory biomarkers differ in asthmatics based
on reflux status. For example, tachykinins are elevated in patients with GERD-
related cough and bile acids are elevated in lung transplant patients with
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GERD. However, studies like these are often limited by their small size,
methods of analysis and case selection. Bronchoalveolar lavage is too invasive
to be of use in most patients; exhaled breath condensate samples need further
evaluation and standardization and the particles in exhaled air measurements
need to be studied further. It is clear that a reliable test to identify GERD-
induced respiratory disorders needs to be developed [53]. Recently, pepsin and
bile acids were found to be a useful noninvasive marker in the diagnosis of
extraesophageal reflux [54-56].

5. TREATMENT OF EXTRAESOPHAGEAL REFLUX
AND OUTCOME

Anti-reflux strategies focus on three main areas: lifestyle interventions,
agents to reduce acid or secretion and surgical intervention to reconstruct the
esophageal anti-reflux barrier and prevent damage to the esophagus and
airway from long-term or repeated exposure to reflux contents.

Lifestyle intervention is an important part of GERD therapy, including
weight loss for overweight or have had recent weight gain, head of bed
elevation, tobacco and alcohol cessation, avoidance of late-night meals, and
cessation of foods that can potentially aggravate reflux.

PPI treatment is commonly recommended for suspected GERD-related
asthma, cough and globus, some patients may respond well to PPI therapy. A
study over a median of 32 months follow-up, A total of 54% of patients
reported improvement of symptom [36]. However, studies to date have shown
only limited benefits for the treatment of symptomatic GERD on asthma
outcomes and many well-designed studies have failed to demonstrate clear
benefit on asthma control [7, 57, 58]. PPIs twice daily sometimes with a
prokinetic agent are also recommended for GERD-related chough. It can take
more than 50 days for cough to respond to medical GER therapy. In selected
cough patients, the responder varies from 56% to 100% in different studies,
and in one of the long term study cough improvement in 83% at 6 months,
74% at 2 years and 71% of patients at 5 years [8]. The presence of a
pathological acid exposure time or pathological impedance baseline in MII-pH
monitoring is associated with a greater probability of PPI response in chronic
cough patients [59]. However there was no effect of acid suppression therapy
on cough in patients with idiopathic pulmonary fibrosis, and non-acid reflux is
increased following the use of acid suppression therapies [60]. Among
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individuals with COPD exacerbations and coexisting night-time and daytime
GER symptom. Approximately 31% of their exacerbations was estimated
attributed to lack of regular acid inhibitory treatment [12].

Acid suppression is effective for some individual with extraesophageal
symptom, at least 3 months is considered mandatory for adequate course of
therapy, maintenance or long term treatment may also required in part of the
patients. And the potential reasons for the insufficiency or failure of PPI
treatment to elicit a response include non-acid sensitive symptom, inadequate
acid suppression , impaired gastric accommodation, delayed gastric emptying,
nocturnal gastric acid breakthrough and rapid drug metabolism. In addition,
reflux of non-acidic gastric contents (e.g., pepsin, bile acids and pancreatic
enzymes), mechanical distention of the esophagus or sensory nerve
hyperalgesia may act as a predominant mechanism in eliciting symptoms in
the patients that is resistant to PPI treatment. So more effective anti-reflux
regimen is required for these patients.

In developed countries, laparoscopic fundoplication (LF) is commonly
used for resolving persistent symptoms of heartburn and regurgitation in
GERD, especially when it is refractory to PPI treatment [61, 62], and
radiofrequency energy application to the gastroesophageal junction is another
potentially effective therapy for GRED, even for extraesophageal reflux [63-
67]. LF has been recommended by gastrointestinal and endoscopic surgeons
for patients with extra-esophageal manifestations (asthma, hoarseness, cough,
chest pain, aspiration), especially with evidence of volume regurgitation or any
sizable hiatal hernia. LF is safe with fewer complications, especially when
performed by skilled surgeons with extensive experience in this procedure
[68, 69]. Studies of the outcomes of surgical treatment may be harder to
interpret in the tradition of evidence-based medicine as they suffer from a lack
of controls and blinding. However, surgical restoration of the anatomical
antireflux barrier at the gastroesophageal junction is a more effective method
of avoiding any type of GER theoretically and is superior to PPI therapy. A
failure of PPI treatment may only mean that acid inhibition for reflux was
insufficient to provide a therapeutic effect in some patients and that surgical
intervention could be a better choice after careful evaluation [52].

Many uncontrolled studies have been undertaken to investigate the effect
of anti-reflux surgery on GER-related asthma outcome. The results of these
studies suggest that surgery could improve asthma symptoms and medication
use in 80-90% of asthmatics and could also improve pulmonary function in
approximately 25%. In these reports, a small proportion of the patients were
“cured” of their asthmatic symptoms without any medication [70]. However,
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there are only a small number of controlled studies. Sontag et al. [71]
compared fundoplication to ranitidine and to placebo in asthma patients with
GERD. Asthma symptoms and medication requirements improved
postoperatively but peak expiratory flow only improved by 10% in one third of
the patients. This study was never published as a complete report. A second
controlled study with cimetidine noted that drug therapy and surgery for
GERD were both associated with an improvement in asthma symptoms and
medication requirement at 6 months but not with any statistical significant
improvement in pulmonary function compared with placebo [72]. A third
study, again assessing ranitidine, showed that 74.9% of patients in the surgery
group improved compared with 9.1% of the medical group and 4.2% of the
control group [73]. Recently, Sontag et al. [73] compared floppy Nissen to
Toupet fundoplication. Symptom scores of cough, asthma, hoarseness and
distortion of taste had similar substantial improvements at 3 and 12 months
follow-up after surgery. For children, a study by Khoshoo et al. [74] found that
PPI/prokinetics or fundoplication in older children with GERD and persistent
asthma resulted in a significant reduction in the requirement for asthma
medications. Another controlled study by Khoshoo et al. [75] found
fundoplication and esomeprazole/metoclopramide to be associated with
significantly fewer exacerbations of asthma symptoms in children with
moderate persistent asthma and concomitant GERD when contrasted with
ranitidine treatment. Recently, a study by Rothenberg et al. [76] examined the
laparoscopic fundoplication (LF) outcome of 235 children with severe steroid-
dependent asthma and medically refractory GERD. A significant subjective
improvement in respiratory symptoms was noted by 215 patients (91%) by the
time of the first postoperative visit at 2 weeks. 80% were successfully weaned
off their oral steroids within the first 2 postoperative months and 95% reported
a decrease in their inhaler use. A symptomatic improvement at follow-up (2 to
72 months postoperatively, with an average of 48 months) was noted by 89%
and 99% of those with nocturnal asthma observed a disappearance or
significant decrease in their nighttime symptoms. No intraoperative
complications or postoperative respiratory tract infections occurred.

LF was also applied on GER related cough. Long tern study by Allen et al.
[77], cough improved in 83% (Cured: 52%) at 6 months, 74% (Cured: 43%) at
2 years, and 71% (Cured: 36%) at 5 years after LF. LF is also highly effective
in the control of reflux cough in cystic fibrosis, exacerbation events were
reduced by 50% post operatively [78]. Some patients with persistent
troublesome cough following fundoplication reflux was found to have
persistent gaseous reflux on pharyngeal pH monitoring [79]. LF may be



Clinical Practice for Extra-Esophageal Reflux ... 19

efficacious when intensive medical therapy has failed in selected patients who
have undergone an extensive objective GERD evaluation [80].

In related studies, GER and recurrent microaspiration have been noted to
be common and often severe among patients with advanced lung disease;
following lung transplantation, both GERD and aspiration appear to be risk
factors for the development of bronchiolitis obliterans syndrome and selected
patients may benefit from antireflux surgery [81, 82]. In our opinion, GER
should be evaluated and effective anti-reflux measures done before the lung
disease getting so advanced to indicate a lung transplantation.

Total (360°) and partial (270° or 180°) wraps of LF are both reliable,
effective for anti-reflux. Total wrap is associated with a higher risk of
dysphagia, gas bloat, and increased flatulence. We prefer to offer the total
wrap mainly to patients who are young, and without significant motility
problems who are more acknowledged and tolerated to the side effects. A
partial fundoplication with lower incidence of side effects can be applied in
patients with advanced age or significant motility problems. New device such
as magnetic sphincter augmentation device and LES electrical stimulator are
both found to be anti-reflux effective [83, 84], however their outcome for
extraesophageal symptoms is still unknown.

6. GERD DEPARTMENT PRACTICE FOR
EXTRAESOPHAGEAL REFLUX

In 2006, our department for GERD was established by one of the authors
of the present study; the author suffered from life-threatening asthma episodes
that were completely relieved by LF rather than by asthma treatment regimen
[85]. Since then, we recruit, diagnose and treated extraesophageal reflux with
anti-reflux medication, radiofrequency energy delivery to the lower
esophageal sphincter (Stretta radiofrequency procedure) or laparoscopic
fundopliation independently; more than 2000 cases, most of then GER relate
asthma, have been documented to date [6, 7].

Our study of LF on extraesophageal symptoms showed an excellent
outcome with respect to respiratory symptoms after surgery in 35.9% of cases,
a good outcome in 43.8%, fair in 7.8% and poor in 12.5%; accordingly, the
mean respiratory symptom score decreased from 6.3 = 2.65t0 2.33 £2.37 ata
mean follow-up of 12 months [86]. Our surgical outcome was similar to that
reported by other groups [70]. Another study of the Stretta radiofrequency
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procedure (SRP) for 505 patients with wheezing and chronic cough resulted in
a wheezing score reduction from 7.83 to 3.07, a cough score reduction from
6.77 to 2.85, and heartburn score reduction from 5.31 to 1.79 (P < 0.01) at a
mean follow-up of 12 months [67]. Recently, the five year outcome of the
Stretta radiofrequency procedure was reported. The heartburn, regurgitation,
chest pain, cough and asthma scores were all significantly decreased compared
with the corresponding values before the procedure (P < 0.001). After the
SRP, 59 (42.8%) patients achieved complete PPI therapy independence and
104 (75.4%) patients were completely or partially satisfied with their GERD
symptom control. No prolonged severe complications were observed [64].
Comparing the long term outcomes of the Stretta radiofrequency procedure
and LF, we found that both LF and the SRP are capable of controlling
symptoms effectively and safely in selected patients; LF gave more
improvement in regurgitation, heartburn, chest pain, belching, hiccupping,
cough, asthma and PPI elimination, whereas the SRP is less invasive [66, 87,
88]. We also found that the SRP and LF are both effective treatments for
GERD-related childhood-to-adult persistent asthmatic patients who had an
inadequate response to medical treatment for asthma [65]. Two children who
had difficult-to-treat asthma were cured by antireflux interventions [89]; active
antireflux treatments can also be beneficial for patients with bronchiectasis and
cough syncope, reducing their disabling respiratory symptoms [19, 87].

CONCLUSION

The pathophysiology of extraesophageal symptoms and GERD, as well as
the relationships between them, is much more complex and far from being
adequately elucidated. Data from preliminary studies are now available to
support the concept that many chronic respiratory diseases, such as asthma and
cough, could be induced or exacerbated by GER. However, the causative
mechanisms are very difficult to evaluate. We should take into mind that
endoscopy, ambulatory reflux monitoring, laryngoscopy, esophageal
manometry and PPI trials all have limited utility in the comprehensive
evaluation of extraesophageal reflux. Therefore the diagnosis of
extraesophageal symptoms is therefore still experimental. High dose with long
course of PPI treatment is recommended for extraesophageal symptoms.
Preferably done by a skilled, experienced surgeon, LF is found to be somehow
practical and more effective for extraesophageal symptoms, and
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radiofrequency procedure is also a potentially valuable treatment for
extraesophageal symptoms.
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Chapter 3

EXTRAESOPHAGEAL REFLUX AND SLEEP
MICROARCHITECTURE DISTURBANCE AND
EXCESSIVE DAYTIME SLEEPINESS

Wilfried Bohning*, MD and Else Briese

Sleep Medicine Centre Karl-Hansen-Klinik
Bad Lippspringe, Germany

ABSTRACT

Gastroesophageal Reflux (GER) has a high prevalence. It should be
differentiated between the symptomatic reflux and the so called “silent”
Extraesophageal Reflux (EER) with dominant ENT-symptoms.
Additionally, it should be noticed that there is a high coincidence with
Obstructive Sleep Apnea (OSA).

A pilot study shows that the core symptom of OSA Excessive
Daytime Sleepiness (EDS) is also similarly common in EER. The
background for this is the sleep microstructure particularly in view of the
Cyclic Alternating Pattern (CAP) with the different subtypes. Reflux
episodes are not linked to respiratory events.

Reflux events are associated with high arousal activity and
simultaneously with increased variability of Heart Frequency (HF) and

%
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Pulse-Transit-Time (PTT) — similar to respiratory induced arousals. The
usual classification of sleep structure is not useful with regard to the EDS.

With respect to the importance of persistent daytime sleepiness in
effective nocturnal ventilated OSA-patients, further appropriate
investigations are mandatory.

INTRODUCTION

Gastroesophageal Reflux Disease (GERD) and Obstructive Sleep Apnea
Syndrome (OSAS) both have a high prevalence and coincidence rate [12, 13,
15, 29]. A causal relationship is discussed in a way that apnea-dependant
negative pressures are generated with a strong negative thoraco-abdominal
pressure gradient, which favours the regurgitation of stomach content into the
esophagus [20]. It was shown that the OSAS-specific therapy with nocturnal
ventilation has a positive effect on GERD [10]. The validity of this hypothesis
is challenged because a regular relationship between apnea or hypopnea and
reflux events could not be shown [14]. On the other hand, however, it is also
known that GERD may have a negative effect on OSAS and that a consistent
anti-reflux-therapy with proton pump inhibitors (PPI) can cause an
improvement in the OSAS-specific symptoms [7].

Repeated reflux events in extraesophageal spaces lead to tissue swelling
and thus to a further impairment of the obstruction in the upper respiratory
tract. With a laryngoscopy after 8 weeks, posterior commissure edema and
hypertrophy was significantly reduced, and objective and subjective sleep
parameters were significantly improved [17].

Excessive Daytime Sleepiness (EDS) is a core symptom of OSAS. In a
large cross-sectional multicentric epidemiological study with more than 2200
participants, a close relationship between EDS und GERD was also detected
[13, 23]. By means of a full polysomnography (PSG), it was shown that in
symptomatic GERD a significant higher arousal-index was apparent, however,
in patients with a significantly greater Apnea-Hypopnea Index (AHI) the
arousal-index was higher in comparison to the severity of patients without
reflux symptoms [11]. Using esophageal pH monitoring parallel with PSG
there was a similar expression of arousals or changes to sleep-stage “Wake” in
symptomatic and asymptomatic patients without adipositas [18]. In this study,
the occurrence of reflux episodes increased during the day and at night during
stage “wake.”
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In contrast, Maestri [16] showed that in OSAS-patients with symptomatic
reflux, reflux episodes predominantly were found at night, while in Non-
OSAS-patients with symptomatic reflux these episodes were mostly detectable
at daytime.

The significance of a sleep-microstructure is that it is perhaps more likely
to contribute to a clarification of the relationship with regard to the daytime
sleepiness. First investigations show that just the cyclic alternating pattern
(CAP) has a special importance in GERD [16]. There was a strong association
between the CAP and recorded reflux episodes, and the episodes lasted longer
when no CAP occurred.

CAP-Electro-Encephalogram (EEG)-activity represents similar sleep
instability and sleep disturbance or both. The CAP-sequence is primarily seen
as an arousal phenomenon with the idea that both the sleep maintenance and
the sleep fragmentation are included [27].

Cyclic Alternating Pattern Definition

* Repetitive EEG-elements with phases A an B

*  Phase B corresponds with basic sleep stage rhythm

»  Phase A corresponds with the specific salve-like changes of frequency
in EEG

*  Occurrence only in NON-REM-Sleep

« Differentiation in 3 subtypes

THE DIFFERENT CAP-SUBTYPES Al, A2, A3
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Dominant Delta-activity or K-Complex (synchronized)
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Beginning with Delta-Waves or K-Complex Merging into Alpha-
or Beta-Rhythm (not synchronized).
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Figure 3. CAP-Subtype A3.

Dominant Alpha- or Beta-Rhythm (not synchronized)

CAP with the two different phases A and B is divided into the 3 subtypes
Al, A2 and A3, and their significance for neuro-cognitive functions is very
different [26].

The subtype Al with typical slow wave activity (SWA) as a sign of
synchronisation seems to be an expression of cerebral regulation of the effort
to maintain sleep. However, if the sleep is increasingly unstable, it comes to
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desynchronisation with change of the high amplitudle SWA to graphic
elements of high frequency according to subtypes A2 und A3.

The aim of the study “EDS in OSAS and Upper Airways Resistance
Syndrom (UARS) — Disturbed Sleep Microarchitecture by CAP-Subtypes
A2/A3 as a Result of Extraesophageal Reflux” was to evaluate how frequently
an extraesophageal reflux without typical symptoms is detectable in patients
with EDS, who were admitted in the sleep laboratory for evaluation and
initiation of therapy in OSAS after preceding outpatient cardiorespiratory
monitoring and to what extent the sleep microstructure is of importance.

The special technique of reflux monitoring in the assessment of the
relationship between OSAS and GERD should be background of this
investigation, too.

A reflux demonstrable laryngopharyngeal may be more important with
regard to arousals and change from sleep to”Wake” than in the lower
esophagus, especially because the intraesophageal placed catheter misses the
detection of pharyngeal reflux [26].

Patients with laryngeal reflux very often primarily consult ENT-
departments because of the dominant symptoms. As a consequence, these
symptoms should be asked for with the specific questionnaire by Belafsky [3].

Table 1. The Belafsky Reflux Symptom Index (RSI)

Finding

Within the last MONTH, how did the
following problems affect you? 0 (none) to
5 (severe)

1. Hoarseness or a problem with your voice
2. Clearing your throat

3. Excess throat mucus or postnasal drip

4. Difficulty swallowing food, liquids, or
pills

5. Coughing after you ate or after lying 2 3 4 5
down
6. Breathing difficulties or choking episodes 2 3 4 5
7. Troublesome or annoying cough 2 3 4 5
8. Sensations of something sticking in your 2 3 4 5
throat or a lump in your throat
9. Heartburn, chest pain, indigestion, or 2 3 4 5
stomach acid coming up
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Figure 4. Longterm pH-Metry with Predominantly Nocturnal pH Drop.

The relationship to the validated Reflux Finding Score is well documented

[4].

Table 2. The Belafsky Reflux Finding Score RFS)

Finding Score
Diffuse laryngeal edema 1 =mild

2 = moderate

3 =severe

4 = obstructing
Posterior commissure hypertrophy 1 =mild

2 = moderate

3 =severe

4 = obstructing
Granuloma/granulation 2 = present

0 = absent
Thick endolaryngeal mucus/other 2 = present
Subglottic edema 2 = present

0 = absent
Ventricular obliteration 2 = partial

4 = complete

Erythema/hyperemia 2 = arytenoids only
4 = diffuse

Finding Score

Vocal cord edema 1 =mild
2 = modera
3 = severe

4 = polypoid
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PATIENTS

11 consecutive patients with EDS (ESS >10, m=10, f=1) mean age 46
years (23-74), BMI 29 kg/m? (25-39) admitted in the sleep laboratory for
evaluation of sleep breathing associated disorder (SBAD) and therapy setting.

The study was conducted in June/July 2010.

EXxcLUSION CRITERIA

Fully vigilance despite pathological polygraphy and complaints of EDS
Symptomatic GERD

Current or within the last 4 weeks PPI-medication regardless of the dose
Limited cooperation or refusal to pH-probe

Intolerance of the pharyngeal pH-probe

METHODS

Pupillographic Sleepiness Test (PST, AMTech GmbH, Germany)

Vigilancetest Quatember-Maly, 30-minutes-version (WTS, Schuhfried,
Germany)

Belafsky Reflux Symptom Index (RSI)

Full PSG with manual analysis, AASM-criteria (Alice-5-System, Heinen
and Lowenstein, Germany)

Simultaneous  and  time-synchronic  epipharyngeal pH  Probe
(Laryngopharyngeal Reflux, LPR, ResTech DXpH, USA):

Pathologic reflux episode: pH <6,5, % time below threshold >33, drop in
pharyngeal pH < 4, 2 times or more [2].

The probe was placed between 12 and 13 pm and pulled usually between
9 and 10 am the following day.

PH measurement was made simultaneously online with PSG.

In addition, continuous pH measurements were done for 20 to 24 hours on
an external recorder.

LPR is extremely minimal-invasive and measures the pH in either liquid
or aerosolized droplets in the pharynx with known resistance to dehydration
but without necessary fluid contact to tissue [2, 9, 24].
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Measurement of HF- and PTT-variability, pathologic deviation > 10%
compared to before and after the event (both respiratory and pH change
induced).

The physiological basis of PTT-changes reflects the variation of the
sympathetic tone in response to arousals, and thus is inversely proportional to
the blood pressure [8].

RESULTS

The LPR probe was well tolerated by all patients in this minimal-invasive
technique. There were no complaints about cough or gag reflex directly related
to the advanced placement of the probe into the oropharynx. All pH
measurements were evaluated fully.

In all patients, the long-term pH measurements were pathological. Based
on the parameters, above we found pronounced acid measurements in 8
patients. In 3 patients, we found predominantly alkaline pH values. In all
patients, there was a high arousal index, while these occurred predominantly in
form of enteroceptive CAP arousals, the respiratory arousals were significantly
lower . Three patients showed only small differences between respiratory and
enteroceptive arousals.

Only in one patient with very severe OSAS dominated respiratory
arousals, there was a strong relation to often and longlasting apneas.

The further differentiation of the CAP resulted in 3 patients with the vast
majority of subtype A3, and in only 1 patient with predominantly subtype Al.
The other cases were dominated by subtype A2.

The standard sleep parameters (Wake, N1, N2, N3, REM and arousals)
show no abnormalities, the frequently observed alpha-/delta-phenomenon is
not scored. The consideration of the CAP arousals with the 3 subtypes show
the dominance in sleep phases with little apnea. Only in 1 patient with very
severe OSAS, this can not be assessed because of the very high
Apnea/Hypopnea-Index (AHI) together with long apneic episodes.

The HF- and PTT-variability were detectable in the same expression in
apnea induced arousals as in pH dependant CAP arousals.



Table 3. Respiratory and pH- Events with Arousal Differentiation

Sa0, / pH
Arousal
Name, Age RDI RDI mini total | Arousal Arousal Arousal PH Events | mini m
Gender: m/f total supine respirat motor. enteroceptiv
M.P., 39, m 17 52 84 28 9 7 12 385 2.8 7.4
T.D-B.,39, m 9 17 87 20 5 2 14 88 4.0 7.3
R.H., 51, m 24 26 84 26 7 10 6 80 4.3 6.6
O.H.,42, m 16 52/REM | 81 29 6 11 12 134 29 7.7
R.E. 57, m 17 38 93 41 10 7 24 47 3.8 6.6
LB, 54, f 5 29 90 80 2 5 73 221 2.6 6.5
FF.,39,m 33 71 75 35 13 12 9 28 6.3 7.2
max.38.1
U.H., 47, m 15 35 91 32 11 6 15 36 3.8 6.7
max.8.6
C.0.,23,m 17 23 90 62 13 10 40 59 6.2 7.1
max.8.1
S.P., 38, m 10 18 88 36 6 5 25 8 7.0 7.8
max.8.3
W.Sch., 74, m 43 57 68 62 40 14 8 7 4.1 7.3

Abbreviations: RDI, Respiratory Disturbance Index; SaO2, arterial Oxygen Saturation
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Table 4. Sleep Parameters and HF-/ PTT-Variability

Name, Age, SPT/TiB | SL %REM %N3 REM- HF-/PTT-

Gender SE (%) (min) Latency | Variability
(min) (A>10%)

Subtype A

P.M,, 39, m 92 5 13 6 74 +3

D.-B,T,39,m | 75 10 18 28 144 -3

HR. 51, m 95 10 15 17 140 +2

H.O.,42, m 85 35 22 22 61 +2

ER. 57, m 84 10 15 20 77 -2

B.J, 54, f 72 26 10 21 209 -3

FF.,39, m 93 9 24 26 132 -2

HH., 47, m 88 13 23 22 47 +2-3

0.C., 23, m 84 10 16 18 58 +2

P.S., 38, m 86 26 27 23 64 +2

Sch.W., 74, m 90 14 7 3 189 - 1(-2)

Abbreviations: HF, Heart Frequency; PTT, Pulse Transit Time; SPT, Sleep Period
Time; TIB, Time In Bed; SL, Sleep Latency SE, Sleep Efficiency; N3, Slow
Wave Sleep.

DIsSCUSSION

OSAS and GERD are clearly very often coexisting diseases [14]. This was
shown by parallel investigations of PSG and long-term pH measurement. Both
diseases and therefore their specific treatment — nocturnal ventilation in OSAS
respective PPI-medication with nocturnal body position correction i.e.,
increase the head end by 15 cm in GERD — can influence one another.
Effective nCPAP-therapy (nasalContinousPositiveAirwayPressure) in OSAS
leads to an improvement of reflux symptoms [7, 14]. On the other hand, an
effective PPI-medication in addition to the nocturnal position correction can
reduce the severity of OSAS [21]. The background for the coexistence of these
diseases is still not established.

EDS is a core symptom of OSAS and essentially the result of high arousal
activity and following sleep fragmentation.

Previous studies have not differentiated between symptomatic and
asymptomatic reflux, especially not with regard to the arousal activity [18].
Meanwhile, two variants in reflux are distinguished. First, the acid reflux from
the stomach into the esophagus with the typical side effects such as heartburn
is mainly associated with an erosive esophagitis and second, the more
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dangerous “silent” reflux with the documented deleterious effects of acid gases
above the upper esophageal sphincter (UES) without typical reflux symptoms
is mainly associated with a non-erosive esophagitis [22]. In contrast to the
“typical” reflux the “silent” reflux symptoms occur in the throat and upper
airways and, nearly as a rule because of imperceptibility, they are not
recognized. There are more often complaints of atypical symptoms such as
chronic cough, hoarseness, forced hawking, globus sensation or dysphagia [3,
19].

Our studied patients were only slightly overweight, except one patient
with significant obesity. Several former studies always assumed a connection
of the two diseases OSAS and GERD as a consequence of obesity, this view is
certainly eliminated by our study.

The present study confirmed an unexpected high prevalence of GERD in
proven OSAS with complained and documented daytime sleepiness. Our
consideration pointed in the direction that in some patients with persistent
reduction of daytime alertness though effective nocturnal ventilated with
CPAP-therapy causes other than previously described could be attributed.

The association between GERD and extraesophageal symptoms is poorly
understood and in the past difficult to investigate.

With the new technique of LPR we could show that in 8 of the
consecutive 11 patients studied being clinically asymptomatic regarding
GERD a pathological acid reflux was measurable in the oropharyngeal area. In
3 of the 11 patients alkaline values were present. The known causes for
alkaline pH-values such as inflammation in the upper airways, recurrent otitis,
chronic sinu-rhinitis, poor oral hygiene and nutrition were excluded.

The possibility of a duodenic-gastroesophageal reflux with certainly
clinically more serious problems and with the possibility of bilirubin-influence
on pH values could not be investigated in this study.

In addition, it was also shown that, while a larger portion of the patients
had a typical course of the pH values during the day, this was still significantly
more distinct parallel to the PSG monitoring during the night. In 2 patients, a
reflux could only be detected during the night.

In accordance with previous studies, we demonstrated that reflux episodes
occurred rarely in close connection to respiratory events either hypopneas or
apneas [18]. Accordingly, Suzuki was able to show that LPR and GERD
increases in a light to a moderate OSAS and were less detectable in severe
OSAS [25].

Of particular importance, however, appears the type of arousals associated
with reflux episodes. When considering only the ASDA criteria (ASDA-
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Report, EEG-Arousals: Scoring rules and examples, Sleep 1992, 15:173-184)
the described graphic EEG elements would not be evaluated.

Maestri for the first time mentioned a significant association between CAP
and reflux episodes [16]. A differentiation of the CAP in the 3 subtypes was
not made by him yet. He further indicates that reflux episodes in a high
percentage (>90%) of time were not committed to respiratory events.

CAP reflect periodic EEG activities during Non-REM sleep and are
characterized by repeated spontaneous events (Phase A) different from the
background rhythm of each Non-REM sleep stage (Phase B). This change
between the two phases is interpreted as an expression of the arousal-
instability/stability [26].

The experimental studies of Ferri were able to demonstrate the different
properties of the different subtypes of the CAP [5, 6]. Subtype Al is clearly
associated with a better cognitive function, while subtypes A2 and A3 are
associated with impaired neuro-cognitive functions such as verbal fluency,
working memory and both delayed recall and recognition of words [1]. The
subtypes A2 und A3 are generated in parietal-occipital areas and also coincide
with arousals in healthy humans while subtype Al is generated frontally [5, 6].
Studies on expression of these subtypes and association with EDS are not
known. It is noteworthy, however, that in our 11 patients in only 1 case the
subtype Al was present in lower overall expression of CAP activity compared
to the others.

Since the CAP events correlated in the same degree as apnea-related
arousals with HF- and PTT-variability, perhaps they can equally be regarded
as a cause of EDS. The dominance of the CAP events in terms of time with
reflux events thus can indicate that when there is persistent EDS despite
effective nCPAP-therapy, a reflux disease without any complaints of typical
reflux symptoms may be the underlying cause. In our study, we definitely had
only clinically asymptomatic patients.

The further clinical coarse of these 11 patients could not be pursued in this
pilot study. The significance of the described CAP activity cannot be assessed
at this stage of research definitely. In controlled studies with more patients,
therefore, will be a follow-up and, where appropriate, the additional benefit of
an effective reflux therapy to examine.

The neuropsychologic test batteries of different investigators have
repeatedly shown a reverse correlation of the test results to the subtypes Al
and A2, A3 respectively [5, 6]. There are no specific findings regarding the
relationship of subtypes A2 and A3 to the different components of attention.
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With respect to the importance of daytime sleepiness appropriate
investigations are mandatory.

CONCLUSION

Our results show that a “silent” reflux is very common in OSAS. Reflux
episodes are not linked to respiratory events. Reflux events are associated with
high arousal activity and simultaneously with increased variability of HF and
PTT - similar to respiratory induced arousals - with a particular expression of
CAP events and especially the subtypes A2 and A3. In addition to the apnea
related arousals, the proof of CAP arousals can contribute to daytime
sleepiness, which was the ultimate inclusion criterion for this study. The usual
classification of sleep structure is not helpful with regard to the EDS.

In larger studies, it should be examined whether this constellation of the
described findings directly correlates to reflux events. Accordingly, in addition
to CPAP-therapy, an aggressive PPI-medication, should be integrated with the
treatment of clinically significant daytime sleepiness.
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ABSTRACT

Gastroesophageal reflux disease (GERD) is a chronic condition that
affects a growing number of subjects, and is one of the most prevalent
diseases in clinical practice.In the US, it has been estimated that GERD
has the highest annual direct costs of all gastrointestinal diseases, at $9.3
billion.

Heartburn is the most predominant esophageal symptom of GERD,
while bronchospasm and chronic cough are the most common
extraesophageal symptoms.Gastroesophageal reflux disease compromises
patient quality of life by requiring modification of the patients’ eating
habits. The resulting changes in sleep patterns, as well as other various
recurrent or lasting long-term symptoms, may limit daily activities.

The digestive system presents a complex anatomic and physiologic
relationship, starting at the cranial base with the attachments of the
esophagus via pharyngeal tubercle, down to the hyoid bone, the sixth
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cervical vertebra (C6), the diaphragm and the lesser omentum; also the
liver, spleen, kidney and the greater omentum for the stomach.

The esophagogastric junction (EGJ) is a complex valvular structure
that prevents reflux, is composed of the intrinsic lower esophageal
sphincter (LES), is situated within the diaphragmatic hiatus, and is
surrounded by the crural diaphragm (CD), which provides additional
sphincteric compression [7]. It is the main barrier against
gastroesophageal reflux, and its function has been attributed to intrinsic
LES pressure, extrinsic compression of the LES by the CD, the
intraabdominal location of the LES, integrity of the phrenoesophageal
ligament, and maintenance of the acute angle between the esophagus and
stomach, promoting a “flap valve” function.

Vagal preganglionic efferents innervate the LES smooth muscle,
both excitatory and inhibitory innervation. Sympathetic efferents from the
spinal segments T6 through T10 are likely primarily nociceptive and
potential modulators of LES relaxation induced by the vagus nerve. Thus,
the vagus nerve is the prime mediator of LES reflexes.

Osteopathic medicine relies on manual contact for diagnosis and
treatment, based on the structural and functional integrity of the body and
its intrinsic capacity for self-healing. Osteopathic practitioners use a wide
variety of manual techniques to improve physiological function and/or
support homeostasis that has been altered by somatic dysfunction, i.e.,
impaired or altered function of related components of the somatic system;
skeletal, arthrodial and myofascial structures; and related vascular,
lymphatic, and neural elements.

Dysfunctions at the cranial base, lower cervical vertebrae, thoracic
inlet, a compromised CD function, and altered distensibility of the hiatal
canal, dysfunctions of the diaphragm, liver and stomach could be
considered structural factors leading to GERD. Conversely, dysfunctions
of the cranial base and the thoracic inlet could affect the vagus nerve,
cervical (C3-C4) dysfunctions could affect the phrenic nerve and alter the
movement of the diaphragm and EGJ, and thoracic (between T6-T10)
dysfunctions could affect the sympathetic innervation of the LES.

Therefore, a detailed assessment of all aspects related to the LES
function, directly or not, would provide useful data to draw an
appropriate osteopathic manipulative approach, whether addressed to the
innervation zones or to the anatomical structures directly related to the
LES.

INTRODUCTION

Gastroesophageal reflux disease (GERD) is a chronic condition that
affects a growing number of subjects, and it is one of the most prevalent



Osteopathic Manipulative Therapy in Gastroesophageal Reflux Disease 47

diseases in clinical practice [1]. In the United States it was estimated that 14 to
20% of adults are affected, based on self-reported symptoms [2], and Sandler
et al. (2002) showed that it was the gastrointestinal disease with the highest
annual direct costs-$9.3 billion [3].

Heartburn is the most predominant esophageal symptom, bronchospasm
and chronic cough the most common extraesophageal symptoms [4]. It
compromises patients’ quality of life, modifying their eating habits and sleep
pattern due to its various, recurrent or lasting symptoms that in the long term
will limit their daily activities [5]. Furthermore, its multifactorial nature
prevents the complete description of the mechanical, chemical,
physiopathological and functional factors that predispose to the disease [1, 6].

Anatomy and Physiology

The esophagogastric junction (EGJ) is a complex valvular structure that
prevents reflux, composed of the intrinsic lower esophageal sphincter (LES),
situated within the diaphragmatic hiatus and surrounded by the crural
diaphragm (CD) that provides additional sphincteric compression [7].

It is the main barrier against gastroesophageal reflux, and its function has
been attributed to intrinsic LES pressure, extrinsic compression of the LES by
the CD, the intra-abdominal location of the LES, integrity of the
phrenoesophageal ligament, and maintenance of the acute angle of His
promoting a “flap valve” function. The association of its constituent parts and
their ability to maintain a high-pressure zone or a closed luminal segment in
the region separating the stomach from the esophagus plays a major role in its
global function [8, 9].

The LES smooth muscle is innervated by vagal preganglionic efferents,
providing both excitatory and inhibitory innervation to the LES. The
sympathetic efferents originate in thoracic spinal segments T6-T10 and they
may not exert a major direct effect on LES contraction or relaxation. They are
likely primarily nociceptive and potentially a modulator of LES relaxation
induced by the vagus nerve. Thus, this latter is the prime mediator of LES
reflexes [7].

The CD surrounds the esophagus with a loop-shaped muscle, forming an
extrinsic sphincter around the esophagus — the crural sling [10]. Brasseur et al.
(2007) observed that the lower esophageal sphincter presents two components,
one proximal and another distal. They separated and quantified these
components and identified two pressure peaks, one upper peak overlapped and
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displaced rigidly with the crural sling and one lower peak that likely reflects
the gastric sling/clasp muscle fibers at the EGJ [11].

Moreover, Shafik et al. (2005) observed that the crural sling seems to
effect esophageal occlusion not only by direct compression but also by
“kinking” the esophagus [10].

Pandolfino et al. (2007) using high-resolution manometry, suggested that
the compromised CD function, indicated by diminished inspiratory
augmentation of EGJ pressure, is an independent predictor of GERD. They
also believe that the radial dimensions or distensibility of the hiatal canal or
the thickness and elasticity of the CD itself may be significant factors in
maintaining CD function [12].

The works of Kwiatek (2011, 2012) showed that inspiratory component of
EGJ pressure is the pressure signature of the CD, and that the pressures
oscillations at the EGJ high-pressure zone is proportional to the force of
diaphragmatic contraction, whether voluntary or not. This corroborates with
the papers of Pandolfino et al. (2007), Brasseur et al. (2007) and Shafik et al.
(2005) about CD function [7, 13].

Physical Examination

The physical examination should comprise the craniocervical junction,
mainly the relationship between the temporal and occipital bones, because it is
a potential site of Vagus nerve compression as well as the C1 and C2
vertebrae. Assess the cervical spine, C3 to CS5, for possible effects on the
phrenic nerve, due its action on the diaphragm. In addition, the fascial relation
between the cervicothoracic junction and its effect on the Vagus nerve and
esophagus.

The thoracic spine should be assessed for dysfunctions affecting the
sympathetic efferents of both esophagus and stomach, upper and lower
thoracic respectively, vertebrae and ribs. In addition, the thoracolumbar
junction for its effects on the diaphragmatic crura.

The examination of the diaphragm comprises the observation of its
symmetry, freedom of movement, and the relationship with the ribs (its
attachments) and the xiphoid process. In addition, the balanced movement
between diaphragm and stomach (gastrophrenic ligament) should be also
assessed.

Additional aspects to be considered when assessing the patient are the
presence of previous trauma/injury on the mentioned areas, the presence of
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hiatal hernia, Barret’s, megaesophagus and other conditions the might directly
or indirectly affect the function of the diaphragm and the esophagus, and thus,
the EGJ junction.

Osteopathic Manipulative Medicine

Osteopathic manipulative medicine (OMM) is based on concepts and
unique approaches that are capable of producing the necessary actions to
enable the self-healing and self-regulating process within the body[15].

While there are several techniques described in books and in a few
research articles, we will describe here mostly the techniques described at the
scientific literature.

Smilovicz [16] applied high-velocity low-amplitude (HVLA), balanced
membranous tension, muscle energy and myofascial release techniques to the
occipito-atlanto-axial (OA) joint, occipitomastoid suture, C2 vertebra and
nonneutral thoracic mechanics, but with no specific description of what or how
the technique was used in each region.

The work of da Silva et al. [17] showed the effect of a modified
diaphragm stretching technique, based on the work of Coster and Pollaris [18],
leading to an increase of lower esophageal sphincter pressure after the
intervention.

Branyon [19] applied condylar decompression to the OA joint to
normalize the parasympathetic tone, myofascial and muscle energy techniques
around T5-T9 vertebrae to normalize the sympathetic tone and to release
patterns of segmental facilitation and its associated somatic dysfunction, and
Celiac ganglion release to normalize hypersympathetic outflow to the upper GI
tract.

Mirocha and Parker [20] applied muscle energy and HVLA techniques to
the thoracic spine as well as soft tissue techniques to treat functional dyspepsia
and reported successful management.

Diniz et al. [21] applied techniques of hiatal hernia reduction [22], pillars
of the diaphragm normalization [23], sphincter normalization by recoil [22],
and balancing of diaphragms [22], reporting successful reduction of the
symptoms.

Stone et al. suggested a gentle inferior traction via a subcostal stomach
release, stretching its attachments with the diaphragm, spleen and splenic
flexure, or variations of the technique to engage the cardia or the left lobe of
the liver [24].
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Despite of the positive outcomes shown by the authors cited, providing
strong evidence to support OMM as an adjuvant treatment of GERD or other
gastrointestinal diseases. There is still a lack of randomized controlled trials
with a proper sample and a standardized OMT protocol to understand the
mechanism and use of osteopathic manipulative treatment in GERD and other
gastrointestinal diseases.

As stated by Steele et al. several issues might compromise the efficacy of
OMT studies, like subject recruitment and retention and that the use of
standardized protocols is subject to variations among the practitioners. In
addition, OMT application cannot always be quantified, especially when
treating visceral dysfunctions [18].
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ABSTRACT

Gastroesophageal reflux disease (GERD) is a very frequent
pathology in developed countries. After failure of initial medical
treatment, mainly based on Proton Pump Inhibitors (PPI), surgery is
indicated. The goal of antireflux operation is to achieve control of the
symptoms with minimum risk and without adding any long-term side
effects to the patient undergoing the procedure. Laparoscopic approach
has become the elective approach for the surgical treatment of GERD in
the last decade. Compared with conventional surgery, laparoscopy
presents lower complication and mortality rates, and a shorter hospital
stay. There is a great controversy about the fundoplication technique of
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choice. Nissen funcoplication seems to be the better antireflux technique
for some authors, presenting the smaller recurrence rate. However, Nissen
fundoplication is also associated with higher incidence of dysphagia, that
may reach up to 20% of the cases.

Outcome data beyond 10 years describe good-to-excellent outcomes
in most patients. The durability of fundoplication has been documented
with more than 90% of patients satisfied after 10 years, without

recurrence of reflux symptoms or appearance of dysphagia.

In this chapter we will review the actual evidence about all these

issues.

INTRODUCTION

Gastroesophageal reflux disease (GERD) is a very frequent pathology in
developed countries. Initial treatment of this entity is medical therapy, which
consists of both drug therapy proton pump inhibitors (PPIs) and lifestyle
modifications. Surgical management is generally reserved for patients with
complications of reflux, such as recurrent or refractory esophagitis, Barrett's
metaplasia, persistent "reflux symptoms" despite acid suppression, or asthma.
Patients who are unable to tolerate medication, noncompliant with medication,
or who are medication dependent and unwilling to take lifelong medications
are also surgical candidates [1].

Indications for Antireflux Surgery

Indications for surgery in the patient with GERD can be divided into:

1. Gastrointestinal Indications [1]

Failed optimal medical management

Noncompliance with medical therapy

High volume reflux

Severe esophagitis by endoscopy

Benign stricture

Barrett's columnar-lined epithelium (without severe dysplasia or
carcinoma)
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2. Non Gastrointestinal Indications

About one-half of patients with GERD report upper respiratory symptoms
including hoarseness, laryngitis, wheezing, nocturnal asthma, cough,
aspiration, or dental erosion. Relief of respiratory symptoms is usually
achievable by fundoplication [2, 3].

Although cough may present as one of the most common extraesophageal
symptoms of GERD, asthma, chronic bronchitis, laryngitis, idiopathic
subglottic stenosis, and even laryngeal cancer have also been implicated [4].
Many of these patients do not have typical features of GERD, such as
heartburn [5].

Preoperative Evaluation

There is no consensus for the optimal preoperative investigation for
surgical candidates. Upper endoscopy, esophageal manometry, and pH metry
are the most useful tests in making surgical decisions.

e Upper endoscopy: Esophageal and gastric endoscopy should be
performed to assess the esophageal and gastric mucosa for signs of
malignancy prior to proceeding with a surgical antireflux procedure.

e Esophageal manometry: Esophageal manometry studies should be
used routinely in preoperative evaluation. Manometry occasionally
provides alternative diagnoses, such as scleroderma or achalasia, for
which antireflux surgery may be contraindicated. In addition,
manometry might lead to a modification of the surgical approach or a
change in management, opting many surgeons for performing partial
270° fundoplications in patients with altered esophageal motility
rather than a Nissen fundoplication (360°). However, the need to
modify the surgical procedure based upon the manometric findings
has been questioned by other authors [6].

e 24 hours-PH metry: Actually considered the gold standard for the
diagnosis of GERD. Ceriteria for this diagnosis are pH <4 during more
than 4.5% of the time after 24 hours monitoring and a DeMeester
punctuation >14.72.
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Antireflux Surgical Techniques

Current experience with antireflux surgery suggests that there is no
operation of choice for all patients. Factors such as the degree of esophageal
shortening, disturbances of esophageal motility, prior operations, and local
expertise with laparoscopic techniques influence the choice of operation. It
remains unclear which patient characteristics influence postoperative success
following fundoplication for GERD [7].

For the patient with normal esophageal length and motility, the operation
of choice is probably a laparoscopic Nissen fundoplication. However, studies
comparing partial fundoplication (180°-270°) to the 360° Nissen fundoplication
have consistently reported less postoperative dysphagia with partial
fundoplication, but greater long-term durability with complete fundoplication
[8]. A recent study of our group, including 106 patients with long-term follow
up and comparing Nissen fundoplication versus Toupet fundoplication (270°
posterior fundoplication), showed that 10 years after surgery 10% of the
patients remain symptomatic in both groups and 15% in each group continued
with PPI treatment. However, 20% of the patients undergoing Nissen
fundoplication complained of dysphagia and 4% required reoperation and
conversion to a partial fundoplication (Toupet approach). Patients undergoing
Toupet technique did not present dysphagia. Given these results, partial
fundoplication obatain similar results to Nissen fundoplication and the risk of
dysphagia is lower. Therefore, we recommended a partial fundoplication as the
technique of choice for the treatment of GERD [9].

Dysphagia after Nissen fundoplication has been attributed to a narrow
hiatus, but many groups calibrate the hiatus with a 36F bougie, but recent
opinions suggest that the main cause of dysphagia results from a twisting of
the gastric fundus around the esophagus. The most common error in
constructing the fundoplication is to grasp the anterior portion of the stomach
too low on the major curvature and to pull it behind the esophagus [10, 11].
We do not really know the reason of dysphagia in 20% of our NF patients, but
it is high enough in order to choose another technique, especially when the
long term results of partial fundoplications are excellent.

Laparoscopy versus Laparotomy

A laparoscopic operation performed by an experienced surgeon can offer
significant advantages over the open approach, with similar efficacy and



Gastroesophageal Reflux Disease (GERD) 57

safety. Thus, laparoscopic surgery has become the elective approach for the
surgical treatment of GERD in the last decade. Compared with the
conventional surgery, laparoscopy implies lower complication and mortality
rates, and a shorter hospital stay [12].

Long term reflux control has been shown to be equal to open procedure in
some studies [13], but other authors still refer worse results after laparoscopic
surgery, with more frequency of postoperative reflux symptoms and disabling
dysphagia and less patients satisfied with the procedure in the laparoscopic
group compared to the conventional approach [14]. A 2005 systematic review
concluded that laparoscopic fundoplication was as effective as open
fundoplication for relieving heartburn and regurgitation, improving quality of
life, and decreasing antisecretory medications. Almost 90% of patients who
were followed for five or more years reported improvement in symptoms [15].
Some studies have suggested that the laparoscopic approach has been
associated with a relatively high incidence of postoperative dysphagia (8% -
12%) compared with an open approach. Why this might occur is not well
understood. It may be attributable at least in part to difficulty determining the
looseness of the wrap at laparoscopy. For this reason, many surgeons construct
the wrap over a large esophageal Bougie (48 to 60 Fr) [16].

In our experience, better long term results were obtained after
laparoscopic surgery than after an open approach, with less symptomatic
patients and less patients taking daily PPI after 10 years follow up [17]. Better
results after laparoscopic surgery could be somehow explained because of a
better exposure of the hiatus and a more comfortable dissection and
performance of the fundoplication during the laparoscopic approach, while the
open one presents bad access to the upper parts of the abdomen. A common
opinion in the past was that it is more difficult to perform the “floppy”
fundoplication by a laparoscopic approach, due to its technically difficulty [9],
than with the open technique, but actually this afirmation is not supported any
more with the increasing experience of the surgeons in laparoscopic
techniques [13, 18].

Long-Term Outcome after Antireflux Surgery

Long-term observational studies of laparoscopic fundoplication by
experienced operators generally report that 90 to 95% percent of a patients are
satisfied with the results of their surgery, similar results to those obtained by
open approach [19, 20]. However, consensus has not been achieved on what
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constitutes treatment success or failure. It seems logical that continued use of
anti-acid medications must be considered a treatment failure. Furthermore,
some patients who require anti-acid medications after surgery still report high
quality of life compared with preoperative status, as many patients on acid
suppression medications do not have documental reflux [21]. As previously
mentioned, in our experience, 10% of the patients remained with GERD
symptoms and up to 15% continued with their anti-acid medication. This
represents a 25% failure of the surgery. However, when investigating the
satisfaction rate of the patients, over 95% of them were satisfied or very
satisfied.

The comparison of surgical options is a complex topic since there is
heterogeneity of techniques and technical choices that may impact outcome.
As for many technical procedures, the actual tendency is that the best choice
for an individual patient may be the procedure in which the surgeon is most
skilled.

When comparing Toupet with Nissen fundoplication, similarly to our
results, Mardani et al. performed a randomized trial including 137 patients
with chronic GERD and esophagitis undergoing either a partial wrap (Toupet
posterior procedure) or a total wrap (Nissen procedure). Patients treated with a
partial wrap had equivalent rates of control of symptoms of heartburn (80% vs
87%) and acid regurgitation (82% vs 90%) after a mean of 18 years of
observation. Both groups had similar rates of long-term side effects such as
bloating, flatulence, and dysphagia scores [22].

In a systematic review and meta-analysis of five randomized trials that
included 458 patients, patients undergoing a laparoscopic anterior
fundoplication (Dor technique) had a similar heartburn score, dilatation rate,
proton pump inhibitor (PPI) use, and patient satisfaction score when compared
with patients undergoing a laparoscopic Nissen approach. At one-year,
however, patients undergoing a Dor technique had significantly less gas
bloating (11% vs 18%), flatulence (14% vs 25%) and inability to relieve
bloating (34% vs 44%) [23].

When comparing the laparoscopic anterior fundoplication (LAF) (Dor
technique: 180° wrap) with the laparoscopic posterior fundoplication (LPF)
(Toupet technique: 270° wrap), a meta-analysis of seven randomized trials
found that the short-term results for 338 patients treated by a LPF included
significantly less esophageal acid exposure time (0.8% vs 3.3%), heartburn
(8% vs 21%), and a lower reoperation rate (4% vs 8%) compared with 345
patients undergoing LAF. There were no significant short-term differences for
the rate of esophagitis, regurgitation, belching, lower esophageal sphincter
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pressure, or satisfaction between the two approaches. The long-term outcomes
for patients undergoing a LPF included a significantly lower rate of persistent
heartburn (14% vs 31%) and a significantly lower reoperation rate (5% vs
10%), but no differences in dysphagia scores, inability to belch, gas bloating,
or patient satisfaction [24].
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arteriosus -- 10 Adrenal

Insufficiency -- 11 Nutrition and
growth -- 12 Breastfeeding in
the NICU Graduate -- 13
Necrotizing enterocolitis and
short bowel syndrome -- 14
Gastroesophageal reflux -- 15
Catch-up Growth and Failure to
thrive -- 16 Hypertension in the
NICU Graduate -- 17 Anemia of
prematurity -- 18 Thrombosis
and Hematological Issues in the
NICU Graduate -- 19
Hyperbilirubinemia -- 20
Endocrinopathies of the Preterm
Infant -- 21 Bone Health -- 22
IVH, PVL, hypdrocephalus -- 23
Retinopathy of prematurity and
ophthalmologic issues -- 24
Cerebral Palsy -- 25 Autism
Spectrum Disorder -- 26
Intrauterine growth restriction --
27 Post-NICU Issues of Multiple
Gestation -- 28 Late Preterm
Infants -- 29 Surgical issues --
Section 3 Medical Care of the
Term Infant -- 30 Pulmonary
Hypertension -- 31 Congenital
diaphragmatic hernia -- 32
Congenital heart disease -- 33
ECMO and post-ECMO care --
34 Congenital Intestinal
anomalies -- 35 Maternal and
neonatal infections -- 36 Birth
asphyxia and HIE -- 37 Neonatal
abstinence syndrome -- 38
Neural tube defects -- 39
Neonatal seizures and Infantile
spasms -- 40 Infant of a diabetic
mother -- 41 Down Syndrome --
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Section 4 Developmental Care
of the High Risk Infant -- 42
Early developmental issues in
the NICU -- 43 NICU
environment -- 44 Gross motor
development -- 45 Fine motor
development -- 46 Speech and
language development -- 47
Feeding Issues in the NICU
Graduate -- 48 Hearing Loss --
49 Neurodevelopmental testing -
- 50 Neurodevelopmental
outcomes -- 51 Family centered
care and social issues -- 52
Palliative care -- 53 Early
Intervention Services -- 54
Resources for providers and
parents -- Appendices -- App A
Discharging the high-risk infant
-- App B Equipment needs of
the high risk infant -- App C
Medications -- App D
Tests/Procedures -- App E
Telephone Triage -- App F
Coding and Billing. Subjects:
Infant, Premature, Diseases--
therapy. Infant, Premature.
Comprehensive Health Care.
Infant, Newborn, Diseases--
therapy. Intensive Care,
Neonatal. Notes: Includes
bibliographical references and
index.

Clinical handbook of pediatric

gastroenterology LCCN:
2014037654 Main title: Clinical
handbook of pediatric
gastroenterology— edited by

Rosemary J. Pauley-Hunter, Lisa
Philichi. Edition: Second
edition. Published/Produced:
[Omaha]: The Association of
Pediatric Gastroenterology and
Nutrition Nurses, 2015.
Description: p.; cm. ISBN:
9781576264850 (pbk.: alk.
paper) LC classification: RJ446
Related names: Pauley-Hunter,
Rosemary J., editor. Philichi,
Lisa., editor. Association of
Pediatric Gastroenterology and
Nutrition Nurses. Contents:
Abdominal pain— Rosemary J.
Pauley-Hunter, Daphne Pierce-
Smith, and Robin Shannon --
Allergic Conditions of the
Gastrointestinal Tract—
Rosemary J. Pauley-Hunter --
Celiac Disease— Mary-Alice M.
Tully -- Constipation and
Encopresis— Lisa Philichi --
Cyclic Vomiting Syndrome—
Adelina Ferraro McDuffie and
Anne Wuerth -- Diarrhea—
Patricia A. Bierly -- Failure to
Thrive— Kimberly S. Jarczyk,
Shari Huffman, and Kelli Bissell
-- Gastroesophageal Reflux—
Lisa Philichi -- Gastrointestinal
Bleeding— Robin Shannon --
The A, B, and C of Hepatitis—
Patricia Turner -- Inflammatory
Bowel Disease— Susan N. Peck
-- Liver Disease— Angela
Tendick, Cheryl Calabro, and
Kristin Peterson-Madden --
Obesity— Kathleen Milliken
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and Nancy Murray --
Pancreatitis— Elizabeth
Goldberg and Clare Ceballos --
Short Bowel Syndrome—
Rosemary J. Pauley-Hunter,
Rebecca C. Ratcliff, and
Elizabeth E. Gleghorn -- GI
Transplant— Cindy R. Brown,
Shari Huffman, Brandi Gerhardt,
and Patricia Turner -- Diagnostic
Studies— Diane Kocovsky -- GI
Medications— Kathleen M.
Gura, Shari Huffman, Lisa
Philichi, and Maureen Egan --
Nutrition— Laura E. Beerman --
Feeding Tubes— Karen Sherry,
Lillian R. Sablan, Corrine L.
Maurins, and Emmala Ryan
Shonce -- Growth Charts and
Body Composition Analysis—
Kimberly S. Jarczyk. Subjects:
Gastrointestinal Diseases. Child.
Infant. Liver Diseases.
Pancreatic Diseases. Notes:
Includes bibliographical
references and index.

Diagnosis and treatment of

gastroesophageal reflux disease.
LCCN: 2015944713 Main title:
Diagnosis and treatment of
gastroesophageal reflux disease.
Published/Produced: New York,
NY: Springer Berlin Heidelberg,
2015. Description: pages cm

Everything guide to the acid reflux

diet LCCN: 2014046373
Personal name: Rosick, Edward

R. Main title: Everything guide
to the acid reflux diet— Edward
R. Rosick, DO, MPH,
DABIHM. Published/Produced:
Avon, Massachusetts: Adams
Media, 2015. Description: pages
cm ISBN: 9781440586262 (pb)
1440586268 (pb) LC
classification: RC815.7 .R598
2015 Subjects:
Gastroesophageal reflux--
Popular works.
Gastroesophageal reflux--Diet
therapy. Gastroesophageal
reflux--Diet therapy--Recipes.
Notes: Includes bibliographical
references and index.

Gastroesophageal reflux and the lung

LCCN: 2012951839 Personal
name: Meyer, Keith C. Main
title: Gastroesophageal reflux
and the lung— Keith C. Meyer,
Ganesh Raghu, editors.
Published/Produced: New York:
Humana Press, [2013]
Description: xii, 275 pages:
illustrations (some color); 24 cm
ISBN: 9781461455011 (hdbk.:
acid-free paper) LC
classification: RC815.7 .M49
2013 Related names: Raghu,
Ganesh. Subjects:
Gastroesophageal reflux. Lungs-
-Diseases.

Handbook of gastrointestinal

motility and functional disorders
LCCN: 2015004809 Main title:
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Handbook of gastrointestinal
motility and functional
disorders— edited by Satish
S.C. Rao, MD, PhD, FRCP,
Professor of Medicine, Chief,
Gastroenterology/Hepatology,
Director, Digestive Health
Center, Medical College of
Georgia, Georgia Regents
University, Henry P. Parkman,
MD, Professor of Medicine,
Head of GI Motility Laboratory,
Gastrointestinal Section,
Department of Medicine,
Temple University Hospital,
Richard W. McCallum, MD,
FACP, FRACP (AUST), FAGG,
AGAF, Professor of Medicine
and Founding Chair, Department
of Internal Medicine, Director,
Center for
Neurogastroenterology and GI
Motility, Texas Tech University
Health Sciences Center, Paul L.
Foster School of Medicine.
Published/Produced: Thorofare,
NJ: SLACK Incorporated,
[2015] ©2015 Description: xviii,
348 pages: illustrations (chiefly
color); 26 cm ISBN:
9781617118180 (alk. paper)
1617118184 (alk. paper) LC
classification: RC811 .H36 2015
RCB802 Related names: Rao,
Satish S. C., editor. Parkman,
Henry P., editor. McCallum,
Richard W., editor. Contents:
Esophageal symptoms:
dysphagia, heartburn, and

esophageal chest pain --
Gastroesophageal reflux disease
-- Achalasia -- Esophageal
spasm, hypercontractile, and
hypertensive motility disorders -
- Cricopharyngeal disorders --
Esophageal hypersensitivity --
Nausea and vomiting, abdominal
pain, postprandial fullness, and
early satiety -- Gastroparesis --
Functional dyspepsia --
Dumping syndrome -- Cyclic
vomiting syndrome --
Rumination syndrome -- Small
intestinal motility symptoms:
bloating, distension, and gas --
Chronic intestinal
pseudoobstruction -- Small
intestinal bacterial overgrowth --
Food intolerance and dietary
concepts in functional bowel
disorders -- Colonic symptoms:
constipation, diarrhea, and fecal
incontinence -- Irritable bowel
syndrome -- Slow transit
constipation -- Dyssynergic
defecation and constipation --
Fecal incontinence -- Anorectal
disorders: fecal impaction,
descending perineum syndrome,
rectocele, and levator ani
syndrome -- Diabetes and the
gut -- Scleroderma and the gut --
Opiate-induced bowel
dysfunction. Subjects:
Gastrointestinal system--
Motility--Disorders--
Handbooks. Gastrointestinal
system--Diseases--Handbooks.



Bibliography 71

Gastrointestinal Diseases--
Handbooks. Gastrointestinal
Motility--Handbooks. Notes:
Includes bibliographical
references.

Low acid slow cooking: over 100

reflux-free recipes for the
electric slow cooker LCCN:
2014395673 Personal name:
DeVito, Dominique, author.
Main title: Low acid slow
cooking: over 100 reflux-free
recipes for the electric slow
cooker— Dominique DeVito;
with Breea Johnson. Edition: 1st
ed. Published/Produced:
Kennebunkport, Maine: Cider
Mill Press, [2013] ©2013
Description: 255 pages color
illustrations; 23 cm ISBN:
9781604333176 (paperback)
1604333170 (paperback)
Related names: Johnson, Breea,
author. Contents: Introduction:
Eating to manage acid reflux --
Slow going: a guide to slow
cooking and the wonders of slow
cooking -- Low-acid breakfasts -
- Soups that don't simmer your
insides -- Pasta sauces: no
tomatoes allowed! -- Poultry is
your low-acid friend -- Fish
dishes that fulfill wishes --
Veggies to tantalize yet
minimize -- Side dishes that
won't bubble over -- Dessert
without hurt. Subjects:
Gastroesophageal reflux--Diet

therapy--Recipes. Electric
cooking, Slow. Notes: Includes
index.

Practical manual of gastroesophageal

reflux disease LCCN:
2012030222 Main title: Practical
manual of gastroesophageal
reflux disease— edited by
Marcelo F. Vela, Joel E. Richter,
John E. Pandolfino.
Published/Created: Chichester,
West Sussex, UK; Hoboken, NJ:
Wiley-Blackwell, 2013.
Description: x, 342 p.: ill. (some
col.); 25 cm. ISBN:
9780470656266 (pbk.: alk.
paper) 9781118444788 (obook)
9781118444795 (mobi)
9781118444801 (epub)
9781118444825 (ebook/epdf)
LC classification: RC815.7
.P733 2013 Related names:
Vela, Marcelo F. Richter, Joel E.
Pandolfino, John E. Subjects:
Gastroesophageal reflux--
Handbooks, manuals, etc. Notes:
Includes bibliographical
references and index.

Principles of deglutition: a

multidisciplinary text for
swallowing and its disorders
LCCN: 2012943384 Main title:
Principles of deglutition: a
multidisciplinary text for
swallowing and its disorders—
Reza Shaker ... [et al.], editors.
Published/Created: New York:
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Springer, c2013. Description:
xix, 1017 p.: ill. (some col.); 27
cm. ISBN: 9781461437932 (alk.
paper) 1461437938 (alk. paper)
LC classification: RC815.2 .P75
2013 Related names: Shaker,
Reza. Partial contents: General
Aspects of Deglutition.
Overview of Deglutition and
Digestion; Gustation, Olfaction
and Deglutition; Coordination of
Deglutition and Respiration;
Airway Protective Mechanisms,
Reciprocal Physiology of the
Deglutitive Axis -- Central
Control of Deglutition. Cerebral
Cortical Control of Deglutition;
Brainstem Control of
Deglutition: Swallowing Pattern
Generator; Brainstem Control of
Deglutition: Brainstem Neural
Circuits and Mediators
Regulating Swallowing --
Preparatory/Oral Phase of
Deglutition. Oral Phase
Preparation and Propulsion:
Anatomy, Physiology,
Rheology, Mastication and
Transport; Deglutitive Oral
Pressure Phenomena; Effect of
Aging on the Oral Phase of
Deglutition; Nascent Oral Phase
-- Pharyngeal Phase of
Deglutition. Development,
Anatomy and Physiology of the
Pharynx; Development,
Anatomy and Physiology of the
Larynx; Development, Anatomy
and Physiology of the Lungs;

Effect of Aging of the Pharynx
and the UES; Nascent Pharynx,
Physiology, Reflexes -- UES and
its Deglutitive Function.
Development, Anatomy and
Physiology of the Upper
Esophageal Sphincter and
Pharyngo-Esophageal Junction;
Deglutitive Pharyngeal and UES
Pressure Phenomena --
Esophageal Phase of
Deglutition. Development,
Anatomy and Physiology of the
Esophagus; Normal Aging and
the Esophagus; Nascent
Esophagus, Sensory-Motor
Physiology during Maturation --
Esophageal Motility and Its
Deglutitive Function.
Esophageal Motor Physiology;
Sphincter Mechanisms at the
Esophago-Gastric Junction;
Motility and Pressure
Phenomena of the Esophagus --
Oral/Pharyngeal Phase
Dysphagia. Symptom Indices for
Dysphagia Assessment and
Management; Cerebro-Vascular
Accidents and Dysphagia;
Progressive Neurologic Disease
and Dysphagia (including
Parkinson's Disease, Multiple
Sclerosis, Amyotrophic Lateral
Sclerosis, Myasthenia Gravis,
Post Polio Syndrome); Disorders
of Appetite, Eating and
Swallowing in the Dementias;
Dystrophies and Myopathies
(including Muscular,
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Oculopharyngeal); Dysphagia
Secondary to the Effects of
Chemo and Radiation Therapy;
Swallowing Syncope; Globus
Pharyngeus; Deglutition in
Patients with Tracheostomy,
Nasogastric Tubes and
Orogastric Tubes; Dysphagia
Secondary to Systemic Diseases
-- Upper Esophageal Sphincter
Opening Dysfunction. Zenker's
Diverticulum; Cricopharyngeal
Bar; Cricopharyngeal Achalasia;
UES Opening Muscle
Dysfunction -- Esophageal
Phase Dysphagia: Motor
Disorders. Achalasia and
Ineffective Esophageal Motility;
Esophageal Spasm/Non-Cardiac
Chest Pain Hypertensive
Esophageal Peristalsis
(Nutcracker Esophagus)
Hypertensive Lower Esophageal
Sphincter -- Esophageal Phase
Dysphagia: Structural
Abnormalities. Benign and
Malignant Tumors of the
Esophagus; Strictures, Rings,
Webs (peptic, caustic, radiation,
anastomotic); Esophageal
Foreign Bodies: Food Impaction
and Foreign Bodies; Post-
Surgical Dysphagia: Post-Nissen
Fundoplication, C-spine surgery,
Thyroid surgery, Gastric
Banding, Gastric Bypass; Drug-
induced Esophageal Injury;
Infectious Esophagitis;
Eosinophilic Esophagitis;

Gastroesophageal Reflux
Disease; Barrett's Esophagus;
Extraesophageal Manifestations
of Reflux Disease and
Dysphagia; Hiatal Hernia --
Eating Disorders. Psychogenic
Dysphagia; Rumination
Syndrome -- Treatment Options
for Deglutition Disorders.
Compensatory Management and
Treatment in Dysphagia;
Rehabilitative Treatments;
Electrical Stimulation
Treatment; Pharmacotherapy of
UES Spastic Disorder; Open and
Endoscopic Cricopharyngeal
Myotomy; Surgical Treatment of
Zenker's Diverticulum;
Dilatations (UES, Esophagus,
LES) Balloon Dilations,
Bougies; Esophageal Stenting
for Relief of Dysphagia;
Botulinum Toxin for LES
Spastic Disorders; Surgical
Treatment of Achalasia and
Spastic Esophageal Disorders;
Vocal Fold Medialization,
Arytenoid Adduction, and
Partial Pharyngectomy;
Laryngohyoid Suspension;
Surgical Management of Life-
Threatening Aspiration; Anti-
Reflux Surgery; Tube Feeding:
Indications, Considerations and
Technique. Subjects: Deglutition
disorders. Deglutition.
Deglutition Disorders--therapy.
Deglutition--physiology.
Deglutition Disorders--
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physiopathology. Notes:
Includes bibliographical
references and index.

Proton pump inhibitors: a balanced

view LCCN: 2013020683
Uniform title: Proton pump
inhibitors (2013) Main title:
Proton pump inhibitors: a
balanced view— volume editors,
Tsutomu Chiba, Kyoto, Peter
Malfertheiner, Magdeburg,
Hiroshi Satoh, Kyoto.
Published/Produced: Basel; New
York: Karger, 2013.
Description: vii, 119 pages:
illustrations (some color); 26
cm. ISBN: 9783318024159
(hard cover: alk. paper) LC
classification: RC827 .P76 2013
Related names: Chiba, Tsutomu,
editor of compilation.
Malfertheiner, P. (Peter), 1950-
editor of compilation. Satoh,
Hiroshi, editor of compilation.
Subjects: Peptic Ulcer--drug
therapy. Gastroesophageal
Reflux--drug therapy. Proton
Pump Inhibitors--pharmacology.
Proton Pump Inhibitors--
therapeutic use. Risk
Assessment. Notes: Includes
bibliographical references and
indexes. Series: Frontiers of
gastrointestinal research, 0302-
0665; vol. 32 Frontiers of
gastrointestinal research; v. 32.
0302-0665

Reflux laryngitis and related

disorders LCCN: 2013011269
Personal name: Sataloff, Robert
Thayer, author. Main title:
Reflux laryngitis and related
disorders— Robert T. Sataloff,
Philip Katz, Mary J. Hawkshaw,
Dahlia Sataloff. Edition: Fourth
edition Published/Produced: San
Diego: Plural Publishing, [2013]
©2013 Description: xiv, 227
pages: illustrations; 24 cm
ISBN: 9781597565387 (alk.
paper) 1597565385 (alk. paper)
LC classification: RF520 .R44
2013 Related names: Katz,
Philip O., 1953- author.
Hawkshaw, Mary, author.
Sataloff, Dahlia, author.
Contents: Anatomy and
physiology of the voice --
Anatomy and physiology of the
esophagus and its sphincters --
New concepts in the anatomy
and physiology of the anti-reflux
barrier— Larry Miller, Kian
Makipour, Pathikonda Murali,
Anil Vegesna --
Gastroesophageal reflux disease:
an overview of clinical
presentation and epidemiology --
Reflux laryngitis and other
otolaryngologic manifestations
of laryngopharyngeal reflux --
Diagnostic tests for
gastroesophageal reflux --
Behavioral and medical
management of
gastroesophageal reflux disease -
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- Surgical therapy for
gastroesophageal reflux disease.
Subjects: Laryngitis--diagnosis.
Laryngitis--etiology.
Laryngopharyngeal Reflux--
complications.
Laryngopharyngeal Reflux--
therapy. Notes: Includes
bibliographical references and
index.

Sabiston textbook of surgery: the

biological basis of modern
surgical practice. LCCN:
2011040621 Main title: Sabiston
textbook of surgery: the
biological basis of modern
surgical practice. Edition: 19th
ed.— [edited by] Courtney M.
Townsend Jr. ... [et al.].
Published/Created: Philadelphia,
PA: Elsevier Saunders, c2012.
Description: xxv, 2124 p.: ill.
(some col.); 29 cm. ISBN:
9781437715606 (hardcover: alk.
paper) 1437715605 (hardcover:
alk. paper) 9781455711468
(international ed.) 1455711462
(international ed.) LC
classification: RD31 .T473 2012
Variant title: Textbook of
surgery Related names:
Sabiston, David C., 1924-2009.
Townsend, Courtney M.
Summary: "Sabiston Textbook
of Surgery is your ultimate
foundation for confident surgical
decision making. Covering the
very latest science and data

affecting your treatment
planning, this esteemed medical
reference helps you make the
most informed choices so you
can ensure the best outcome for
every patient."-- Publisher's
website. Contents: History of
surgery -- Ethics and
professionalism in surgery --
Molecular and cell biology --
The inflammatory response --
Shock, electrolytes, and fluid --
Metabolism in surgical patients -
- Wound healing -- Regenerative
medicine -- Evidence-based
surgery: critically assessing
surgical literature --
Perioperative patient safety --
Principles of preoperative and
operative surgery -- Surgical
infections and antibiotic use --
Surgical complications --
Surgery in the geriatric patient --
Morbid obesity --
Anesthesiology principles, pain
management, and conscious
sedation -- Emerging technology
in surgery: informatics, robotics,
and electronics -- Management
of acute trauma -- The difficult
abdominal wall -- Emergency
care of musculoskeletal injuries
-- Burns -- Bites and stings --
Surgical critical care -- Bedside
surgical procedures -- The
surgeon's role in mass casualty
incidents -- Transplantation
immunobiology and
immunosuppression -- Liver
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transplantation -- Kidney and
pancreas transplantation -- Small
bowel transplantation -- Tumor
biology and tumor markers --
Tumor immunology and
immunotherapy -- Melanoma
and cutaneous malignancies --
Soft tissue sarcomas -- Bone
tumors -- Head and neck --
Diseases of the breast -- Breast
reconstruction -- Thyroid -- The
parathyroid glands -- Endocrine
pancreas -- The adrenal glands --
The multiple endocrine
neoplasia syndromes --
Esophagus -- Hiatal hernia and
gastroesophageal reflux disease -
- Abdominal wall, umbilicus,
peritoneum, mesenteries,
omentum, and retroperitoneum -
- Hernias -- Acute abdomen --
Acute gastrointestinal
hemorrhage -- Stomach -- Small
intestine -- The appendix --
Colon and rectum -- Anus -- The
liver -- Biliary system --
Exocrine pancreas -- The spleen
-- Lung, chest wall, pleura, and
mediastinum -- Congenital heart
disease -- Acquired heart
disease: coronary insufficiency -
- Acquired heart disease:
valvular -- Aorta -- Peripheral
arterial occlusive disease --
Vascular trauma -- Venous
disease -- The lymphatics --
Pediatric surgery --
Neurosurgery -- Plastic surgery -
- Hand surgery -- Gynecologic

surgery -- Surgery in the
pregnant patient -- Urologic
surgery. Subjects: Surgery--
Textbooks. Surgical Procedures,
Operative. General Surgery.
Perioperative Care. Notes:
Includes bibliographical
references and index.

The 5-minute pediatric consult

LCCN: 2012012664 Main title:
The 5-minute pediatric
consult— editor, M. William
Schwartz; associate editors,
Louis M. Bell, Jr. ... [etal.];
assistant editor, Charles 1.
Schwartz. Edition: 6th ed.
Published/Created: Philadelphia:
Wolters Kluwer/Lippincott
Williams & Wilkins, ¢2012.
Description: xxx, 1113 p.: ill.;
28 cm. ISBN: 9781451116564
(hardback: alk. paper)
145111656X (hardback: alk.
paper) LC classification: RJ48
.A15 2012 Variant title: Five-
minute pediatric consult Related
names: Schwartz, M. William,
1935- Summary: "The 5 Minute
Pediatric Consult provides
immediate, practical advice on
problems seen in infants,
children, and adolescents. More
than 450 diseases and conditions
are covered in the fast-access
two-page outline format that
makes The 5-Minute Consult
Series titles so popular among
busy clinicians. Other features
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include a Chief Complaints
section addressing the workup
and treatment of 50 signs and
symptoms, plus a medication
index, syndromes glossary,
surgical glossary, laboratory
values, and tables all for quick
reference saving you time and
helping to treat your patients
more efficiently.In this sixth
edition, the 5 Minute Pediatric
Consult also offers free 30 day
access to the Sminuteconsult
Pediatric website -- a clinical
decision support tool -- that can
be accessed by the health care
providers to address questions
on-the-go via website or
mobile.New Features: New
topics for this edition include:
Amenorrhea, Asberger
Syndrome, Dental Trauma, Head
banging, Mental Retardation,
Narcolepsy, Obsessive
Compulsive Disorder,
Separation Anxiety and Social
Anxiety Free 30 Day Access to
the Sminuteconsult Pediatric
Website Includes More than 450
diseases and conditions to
support your patient care
decisions Patient education
handouts from AAP to help
educate your patients Hundreds
of Images from Chung's "Visual
Diagnosis and Treatment in
Pediatrics" and other reputable
sources to provide you with
quick visual guidance

Immunization schedules and
charts at your fingertips to save
you time from searching Content
is optimized for handheld
devices so you have access to
the content anytime, anywhere
Updates to content made on a
regular basis to keep you abreast
of the latest content Visit
Sminuteconsult.com and click
on the "go to pediatric consult
tab" to learn more about your
free access and begin using
today!"-- Provided by publisher.
Contents: Abdominal Mass --
Abdominal migraine --
Abdominal pain -- Abnormal
bleeding -- Acetaminophen
poisoning -- Acne -- Acquired
hypothyroidism -- Acute drug
withdrawal -- Acute kidney
injury -- Acute lymphoblastic
leukemia -- Acute myeloid
leukemia -- Adenovirus
infection -- Alcohol (ethanol)
intoxication -- Allergic child --
Alopecia (hair loss) -- Alpha-1-
Antitrypsin defficiency --
Altitude illness -- Amblyopia --
Amebiasis -- Amenorrhea --
Anearobic infections --
Anaphylaxis -- Anemia of
chronic disease (Anemia of
inflammation) --
Anicryptococcal infections --
Ankylosing spondylitis --
Anomalous coronary artery --
Anorexia nervosa -- Anthrax --
Aplastic anemia -- Appendicitis
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-- Arthritis, Juvenile idiopathic
(Rheumatoid) -- Ascaris
lumbricoides -- Ascites --
Aspergillosis --
Asplenia/Hyposplenia -- Asthma
-- Ataxia -- Atelectasis -- Atopic
dermatitis -- Atrial septal defect
-- Attention-
Deficit/Hyperactivity disorder
(ADHD) -- Atypical
Mycobacterial infections --
Autism/Pervasive developmental
disorder (PDD) Spectrum --
Autoimmune hemolytic anemia -
- Avascular (aseptic) necrosis of
the femoral head (HIP) --
Babesiosis -- Back pain --
Barotitis -- Bell palsy -- Bezoars
-- Biliary Atresia --
Blastomycosis -- Blepharitis --
Bone marrow and stem cell
transplant -- Botulism -- Brain
abscess -- Brain injury,
Traumatic -- Brain tumor --
Branchial cleft malformations --
Breast Abscess -- Breastfeeding
-- Breastfeeding Jaundice and
breast milk jaundice -- Breath-
holding spells -- Bronchiolitis
(See also: Respiratory syncytial
virus) -- Bronchopulmonary
dysplasia (Chronic lung disease
of prematurity) -- Bruising --
Bruxism -- Bulimia -- C 1
Esterase inhibitor deficiency --
Campylobacter infections --
Candidiasis -- Carbon monoxide
poisoning -- Cardimyopathy --
Cataract -- Cat-scratch disease --

Cavernous Sinus Syndrome --
Cavernous transformation and
portal vein obstruction -- Celiac
disease -- Cellulitis -- Cerebral
palsy -- Cervicitis -- Chancroid -
- Chest Pain -- Chickenpox
)Varicella, Herpes Zoster) --
Child abuse, Physical --
Chlamydial infections --
Cholelithiasis -- Cholera --
Chronic Diarrhea -- Chronic
granulmatous disease -- Chronic
hepatitis -- Chronic kidney
disease -- Cirrhosis -- Cleft lip
and palate -- Clubfoot --
Coarctation of aorta --
Coccidioidomycosis -- Colic --
Coma -- Common variable
immunodeficiency --
Complement deficiency --
Concussion -- Congenital
hepatic fibrosis -- Congenital
hypothyroidism -- Congestive
heart failure -- Conjunctivitis --
Constipation -- Contact
Dermatitis -- Contraception --
Cor pulmonale --
Costochondritis -- Cough --
Crohn disease -- Croup -- Crying
-- Cryptococcal infections --
Cryptorchidism --
Cryptosporidiosis -- Cushing
Syndrome (Adrenal Excess) --
Cutaneous Larva Migrans --
Cyclospora -- Cystic fibrosis --
Cytomegalovirus infection --
22q11.2 Deletion Syndrome
(Digeorge Syndrome) --
Dental/Oral Pain and urgencies -
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- Dermatomyositis/ Polymyositis
-- Developmental disabilities --
Developmental dysplasia of the
hip -- Diabetes insipidus --
Diabetes mellitus -- Diabetic
ketoacidosis -- Diaper rash --
Diaphragmatic hernia
(Congenital) -- Diarrhea --
Diphtheria -- Diskitis --
Disorders of sex development --
Disseminated intravascular
coagulation -- Down (Trisomy
21) Syndrome -- Drowning --
Dysfunctional uterine bleeding -
- Dysmenorrhea -- Dyspnea --
Dysuria -- Earache -- Edema --
Ehrlichiosis and anaplasmosis --
Encephalitis -- Encopresis --
Endocarditis -- Enuresis --
Endocarditis -- Epiglottitis --
Epstein Barr virus (Infectious
Mononucleosis -- Erythema
multiforme -- Erythema
Nodosum -- Ewing Sarcoma --
Exstrophy of the bladder, cloacal
exstrophy, and epispadias --
Failure to thrive -- Feeding
disorders -- Fetal alcohol
syndrome -- Fever and petechiae
-- Fever of unknown cause --
Floppy infant syndrome -- Food
allergy -- Food poisoning or
foodborne illness -- Fragile X
syndrome -- Frostbite --
Functional diarrhea of infancy or
toddLer's diarrhea -- Fungal skin
infections (Dermatophyte
infections, Candidiasis, and
Tinea Versicolor) -- Gastritis --

Gastroesophageal reflux --
German measles (third disease,
Rubella) -- Giardiasis --
Gingivitis -- Glaucoma--
congenital -- Glomerulonephritis
-- Gluecose-6-phosphate
dehydrogenase deficiency --
Goiter -- Gonococcal infections
-- Graft versus host disease --
Graves disease -- Growth
hormone deficiency -- Guillain-
Barre syndrome --
Gynecomastia -- Hand, foot, and
mouth disease -- Hantavirus --
Head banging -- Headache and
migraine -- Heat stroke and
related illness -- Hemangiomas
and other vascular lesions --
Hematuria -- Hemolysis --
Hemolysis -- Hemolytic disease
of the newborn -- Hemolytic
uremic syndrome -- Hemophilia
-- Hemoptysis -- Henoch-
Schonlein purpura -- Hepatic
failure -- Hepatomegaly --
Hereditary Angioedema --
Hereditary spherocytosis --
Heroin intoxication -- Herpes
simplex virus -- Hiccups --
Hirschsprung disease --
Histiocytosis -- Histoplasmosis -
- Hodgkin Lymphoma -- Human
immunodeficiency virus
infection -- Human papilloma
virus -- Hydrocephalus --
Hydronephrosis --
Hyperimmunoglobulinemia E
Syndrome -- Hyperinsulinism --
Hyperlipidemia -- Hypertention
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-- Hypogrammaglobulinemia --
Hypoparathyroidism --
Hypoplastic left heart syndrome
-- Hypospadias -- Idiopathic
intracranial hypertension
(Pseudotumor cerebri) --
Idiopathic Thrombocytopenic
purpura -- Immune deficiency --
Immunoglobulin a deficiency --
Imperforate anus -- Impetigo --
In Inappropriate antidiuretic
hormone secretion -- Infantile
spasms -- Influenza -- Inguinal
hernia -- Intestinal obstruction --
Intoeing-tibial torsion --
Intracranial hemorrhage --
Intussusception -- [ron
deficiency anemia -- Iron
poisoning -- Irritable bowel
syndrome -- Jaundice --
Kawasaki disease -- Knee pain,
Anterior/Patellofemoral
malalignment syndrome --
Lacrimal duct obstruction --
Lactos intolerance -- Lead
poisoning -- Learning
disabilities -- Luekocytosis --
Lice (Pediculosis) -- Lower GI
bleeding -- Lupus erythematosus
-- Lyme disease --
Lymphadenopathy --
Malabsorption -- Malaria --
Mammalian bites -- Mastoiditis -
- Measles (Rubeola, first
disease) -- Meckel diverticulum
-- Mediastinal mass --
Megaloblastic anemia --
Meningitis -- Meningococcemia
-- Mental retardation --

Mesenteric adenitis -- Metabolic
diseases in hypoglycemic
newborns -- Metabolic diseases
in acidotic newborns --
Metabolic diseases in
Hyperammonemic newborns --
Metabolic syndrome --
Methemoglobinemia --
Microcytic anemia -- Milia --
Milk protein intolerance --
Mumps/Parotitis -- Munchausen
syndrome by proxy -- Muscular
dystrophies -- Myasthenia gravis
-- Myocarditis -- Narcolepsy --
Neck masses -- Necrotizing
entercolitis -- Neonatal
alloimmune thrombocytopenia --
Neonatal apnea -- Neonatal
cholestasis -- Nephrotic
syndrome -- Neural tube defects
-- Neuroblastoma --
Neurofibromatosis --
Neutropenia -- Non-Hodgkin
Lymphoma -- Nosebleeds
(Epistaxis) -- Obesity --
Obsessive compulsive disorder -
- Obstetric brachial plexus
(ERB) palsy -- Omphalitis --
Osteogenesis imperfecta --
Osteosarcoma -- Osteomyelitis -
- Otitis externa -- Otitis media --
Pallor -- Pancreatic Pseudocyst -
- Pancreatitis --
Panhypopituitarism --
Parvovirus B 19 (Erythema
Infectiosum, fifth disease) --
Patent ductus arteriosus -- Pelvic
inflammatory disease (PID) --
Penile and foreskin problems --



Bibliography 81

Pericarditis -- Periodic breathing
-- Periorbital cellulitis --
Perirectal abscess -- Peritonitis -
- Peritonsillar abscess --
Persistent Pulmonary
Hypertension of the newborn
(PPHN) -- Perthes disease --
Pertussis -- Pharyngitis --
Photosensitivity -- Pinworms --
Plague -- Pleural effusion --
Pneumoystic Jiroveci
(Previously known as
Pneumocystic Carnii
Pneumonis) -- Pneumonia--
Bacterial -- Pneumothorax --
Polyarteritis Nodosa --
Polycystic kidney disease --
Polycystic ovary syndrome --
Polycythemia -- Polyps,
intestinal -- Porencephaly
cortical dysplasia/neuronal
migration disorders-
malformations of cortical
development -- Portal
hypertension -- Posterior
urethral valve -- Premature
adrenarche -- Premature
thelarche -- Premenstrual
syndrome (PMS) -- Primary
adrenal insufficiency -- Prion
diseases (Transmissible
spongiform encephalophathies) -
- Probiotics -- Prolonged QT
interval syndrome -- Protein-
Energy malnutrition
(Kwashiorkor) -- Proteinuria --
Prune belly syndrome -- Pruritus
-- Psittacosis -- Psoriasis --
Pubertal delay -- Pulmonary

embolism -- Pulmonary
hypertension -- Purpura
fulminans -- Pyelonephritis --
Pyloric stenosis -- Rabies --
Rectal prolapse -- Refractive
error -- Renal artery stenosis --
Renal tubular acidosis -- Renal
venous thrombosis --
Respiratory syncytial virus
(RSV) -- Retinoblastoma --
Retropharyngeal abscess -- Reye
Syndrome -- Rhabdomyolysis --
Rhabdomyosarcoma --
Rheumatic fever -- Rhinitis,
Allergic -- Rickets -- Rickettsial
disease -- Rocky Mountain
Spotted Fever -- Roseola --
Rotavirus -- Salicylate poisoning
(Aspirin) -- Salmonella
infections -- Sarcoidosis --
Scabies -- Scarlet fever --
Scleroderma -- Scoliosis
(Idiopathic) -- Seborrheic
dermatitis -- Seizures-febrile --
Seizures, partial and generalized
-- Separation anxiety disorder --
Sepsis -- Septic arthritis --
Serum Sickness -- Severe acute
respiratory syndrome (SARS) --
Severe combined
immunodeficiency -- Sexual
abuse -- Sexual ambiguity --
Sexual precocity -- Short-bowel
syndrome -- Short stature --
Sickle cell disease -- Sinusitis --
Sleep apnea--obstructive sleep
apnea syndrome -- Slipped
capital femoral epiphysis --
Smallpox (Variola virus) --
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Snake and insect bites -- Social
anxiety disorder -- Sore throat --
Speech delay -- Speech
problems -- Spinal muscular
atrophy -- Splenomegaly --
Staphylococcal scaled skin
syndrome (SSSS) -- Status
epilepticus -- Stevens-Johnson
syndrome and toxic epidermal
necrolysis -- Stomatitis --
Strabismus -- Strep infection:
invasive Group A C-hemolytic
streptococcus -- Stroke --
Stuttering -- Subdural hematoma
-- Substance use disorders --
Sudden Infant Death Syndrome
(SIDS) -- Suicide -- Superior
Mesenteric Artery syndrome --
Superior Mesenteric artery
syndrome -- Supraventricular
tachycardia -- Sympathomimetic
poisoning -- Syncope --
Synovitis--transient -- Syphilis --
Tapeworm -- Teething --
Tendonitis -- Teratoma --
Tenanus -- Tetralogy of Fallot --
Thalassemia -- Thoracic
insufficiency syndrome --
Thrombosis -- Tick fever -- Tics
-- Toxic alcohols -- Toxic Shock
syndrome -- Toxoplasmosis --
Tracheitis -- Tracheoesophageal
fistula and esophageal atresia --
Tracheomalacia/laryngomalacia
-- Transfusion reaction --
Transient erythroblastopenia of
childhood -- Transient
Trachypnea of the Newborn
(TTN) -- Transposition of the

great arteries -- Transverse
myelitis -- Trichinosis --
Tuberculosis -- Tuberous
sclerosis complex -- Tularemia -
- Ulcerative colitis -- Upper
gastrointestional bleeding --
Ureteropelvic junction
obstruction -- Urethral prolapse -
- Urinary tract infection --
Urticaria -- Vaccine adverse
events -- Vaginitis -- Vascular
brain lesions (Congenial) --
Ventricular septal defect --
Ventricular tachycardia --
Vesicoureteral reflux -- Viral
hepatitis -- Volvulus -- Vomiting
-- Von Willebrand disease --
Warts -- Weight loss -- West
Nile Virus (And other Arbovirus
Encephalitis) -- Wheezing --
Wilms tumor -- Wilson disease -
- Wiskott-Aldrich syndrome --
Yersinia enterocolitica. Subjects:
Pediatrics--Handbooks, manuals,
etc. Pediatrics. Pediatrics--
Handbooks. Notes: Includes
bibliographical references and
index. Series: 5-minute consult
series 5-minute consult.

The acid reflux solution: a cookbook

and lifestyle guide for healing
heartburn naturally LCCN:
2011033896 Personal name:
Rodriguez, Jorge E. Main title:
The acid reflux solution: a
cookbook and lifestyle guide for
healing heartburn naturally—
Jorge E. Rodriguez, Susan
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Wyler. Edition: Ist ed.
Published/Created: Berkeley:
Ten Speed Press, 2012.
Description: vii, 215 p.: col. ill.;
24 cm. ISBN: 9781607742272
(pbk.) 9781607742289 (ebook)
LC classification: RC815.7 R59
2012 Related names: Wyler,
Susan. Summary: "A full-color
cookbook and health guide for
heartburn sufferers that presents
lifestyle recommendations,
dietary guidelines, and 100
gourmet recipes to alleviate the
symptoms of acid reflux.
Millions of Americans suffer
from acid reflux--and although
medication can bring short-term
relief, over time, drugs may have
serious health consequences. In
this combination cookbook and
health guide, Dr. Jorge E.
Rodriguez-- who suffers from
acid reflux himself-- offers a
simple plan for controlling
reflux, including 100 delicious
and reflux-free recipes that
promote better health and weight
loss. In fact, Dr. Rodriguez lost
35 pounds while writing (and
following) the plan for this
book. By busting popular myths
and drawing on the latest
evidence-based research, The
Acid Reflux solution provides
real heartburn relief even for
longtime sufferers"-- Provided
by publisher. "A combination
health guide and cookbook that

presents the latest evidence-
based research, lifestyle
recommendations, and dietary
guidelines, along with 100
recipes to heal heartburn
naturally"-- Provided by
publisher. Subjects:
Gastroesophageal reflux--
Popular works.
Gastroesophageal reflux--Diet
therapy--Recipes. Cooking—
Health & Healing— General
Cooking— Health & Healing—
Weight Control Health &
Fitness— Diets Notes: Includes
bibliographical references and
index.

The complete idiot's guide to the

acid reflux diet LCCN:
2011910192 Personal name:
Bella, Maria A. Main title: The
complete idiot's guide to the acid
reflux diet— by Maria A. Bella.
Published/Created: New York:
Alpha Books, ¢2012.
Description: xvii, 317 p.; 23 cm.
ISBN: 9781615641406 (pbk.)
1615641408 (pbk.) LC
classification: RC815.7 .B44
2012 Portion of title: Acid reflux
diet Summary: Packed with tips
for treating and relieving your
acid reflux, this helpful guide
give you everything you need to
know to be free of acid reflux
for good. Includes delicious
recipes that won't aggravate your
symptoms. Contents: A closer
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look at acid reflux -- Ensuring
your success on the acid reflux
diet -- Cooking and dining out
strategies -- Recipes for reflux-
free living. Subjects:
Gastroesophageal reflux--
Popular works. Heartburn--
Popular works.
Gastroesophageal reflux--Diet
therapy. Heartburn--Diet
therapy. Gastroesophageal
reflux--Diet therapy--Recipes.
Heartburn--Diet therapy--
Recipes. Notes: Includes
bibliographical references (p.
[301]-302) and index. Series:
Complete idiot's guide

What to feed your baby: cost-

conscious nutrition for your
infant LCCN: 2012047855
Personal name: Cohen, Stanley
A., 1947- Main title: What to
feed your baby: cost-conscious
nutrition for your infant— Stan
Cohen. Published/Produced:
Lanham, Maryland: Rowman &
Littlefield Publishers, Inc.,
[2013] Description: x, 261
pages: illustrations; 23 cm
ISBN: 9781442219205 (pbk.:
alk. paper) LC classification:
RJ206 .C64 2013 Contents: First
decisions -- Back to the breast --
Breastfeeding is almost as
simple as it looks -- If you
choose to use a bottle --
Specialty formulas for babies
with problems --

Gastroesophageal reflux -- Colic
and fussiness -- Pooping
problems: red, white, blue or
possibly loose -- Are allergies
everywhere? -- Underweight or
undergrown -- The premature
infant -- Overweight or just plain
healthy -- Infant foods and how
to introduce them --
Transitioning to the real stuff --
Essential nutrients --
Transitioning to toddlerhood.
Subjects: Infants--Nutrition.
Children--Nutrition. Notes:
Includes bibliographical
references and index.

Your nutrition solution to acid

reflux: a meal-based plan to help
manage acid reflux, heartburn,
and other symptoms of GERD
LCCN: 2014000408 Personal
name: Tessmer, Kimberly A.,
author. Main title: Your nutrition
solution to acid reflux: a meal-
based plan to help manage acid
reflux, heartburn, and other
symptoms of GERD— Kimberly
A. Tessmer, RDN, LD.
Published/Produced: Pompton
Plains, N.J.: New Page Books, a
division of The Career Press,
Inc., [2014] ©2014 Description:
224 pages: illustrations; 21 cm
ISBN: 9781601633231 (pbk.)
1601633238 (pbk.) LC
classification: RC815.7 .T47
2014 Subjects:
Gastroesophageal reflux--



Bibliography

85

Nutritional aspects. shopping and menu planning
Gastroesophageal reflux--Diet guide"--Cover. Includes
therapy--Recipes. Form/Genre: bibliographical references

Cookbooks. Notes: "Includes (pages 209-216) and index.
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