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Abstract

This chapter comprehensively addresses the fundamental aspects of gastroesophageal reflux
disease (GERD) and hiatal hernia (HH), both pathologies often coexisting, significantly
affecting the quality of life of patients. The most relevant pathophysiology, diagnosis,
therapeutic options, indications and surgical techniques will be analyzed. Advances in
medical, endoscopic and surgical treatments are examined, with a particular focus on the
types of fundoplications. Likewise, the challenges faced by surgeons when treating patients
with GERD and hiatal hernia are discussed, as well as the failure of antireflux surgery,
seeking a balance between conservative treatments and invasive interventions to achieve

the best long-term results.
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Introduction
a) Gastroesophageal reflux disease (GERD)

Gastroesophageal reflux disease (GERD) is a clinical entity that
affects millions of people worldwide, with a significant prevalence,
estimated at 2.5 to 33.5% of the general population. GERD is
defined as the rise of gastric and/or duodenal contents above the
gastroesophageal junction, which causes symptoms and/or lesions
that affect the health and quality of life of individuals who suffer
from it. It is a multifactorial, chronic, often recurrent condition that
requires the intervention of an interdisciplinary team that handles the
constant technological advances in diagnosis and treatment. Therapy
should be individualized, although lifestyle changes and medication
are effective for many patients, but those with severe or complicated
forms of the disease should be evaluated for surgical intervention.
The advent of minimally invasive surgery in the 1990s has gained
acceptance given its obvious advantages. The acquisition of experience
and skills has made laparoscopic surgery the approach of choice.
Surgical treatment of reflux is based on performing total or partial
fundoplication involving the lower esophageal sphincter. The choice
between one or the other variant depends on a careful preoperative
evaluation. Currently, endoscopic procedures not only play a key
role in the diagnosis and evaluation of patients with GERD, but also
have an important therapeutic value and offer novel alternatives to
medical and surgical treatment. GERD treatment should be viewed
as a dynamic and adaptive process. The indication for surgery should
take into account the short- and long-term risks and benefits, always
prioritizing quality of life and the prevention of severe complications.

b) Prevalence in Uruguay

There are no prevalence studies in Uruguay to date. The GerdQ
questionnaire estimates that this figure ranges from 4.69% to 14.14%
when considering only typical symptoms.!

Pathophysiology

The pathophysiology of GERD is multicausal, where different
mechanisms are recognized: dysfunction of the lower esophageal

sphincter (LES), anatomical alterations, and alterations in esophageal
motility.

LES dysfunction

The anti-reflux barrier is influenced by two key structures: the LES
and the crural diaphragm (Figure 1).
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Figure | The image above shows the barrier function of the LES, in synergy
with the diaphragm and the angle of His.VWhen the LES becomes incompetent
(hypotonia, excessive transient relaxations, anatomical alterations) the gastro
duodenal contents pass into the esophagus.

LES dysfunction is the most common cause of GERD.!

The diaphragm on the other hand functions as an external sphincter
(intra-abdominal location of LES, phrenoesophageal ligament, angle
of His).
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When these mechanisms fail, the barrier function is lost and the
intragastric pressure exceeds the LES pressure, allowing the reflux
of gastric contents into the esophagus. The most important factors
involved as a possible etiology of this dysfunction are:

a) Transient relaxations of the LES: these are more frequent in
GERD, both in duration and frequency, compared to normal
subjects. They are considered the second most important factor,
especially in cases without LES hypotension.

b) Chronic LES hypotension: sphincter pressure less than 10 mmHg
at rest. It is considered the most important factor.

c) Loss of external sphincter (HS): especially in HS larger than 3 cm,
loss of the His angle and/or the phreno-esophageal membrane.

d) LES total length <2 cm. LES intra-abdominal length < 1.5 cm.'?

Other factors are also important

a) Decreased esophageal contractility (impaired esophageal
clearance). Prolongs the exposure time of the esophagus to
gastric acid.

b) Gastric acid hypersecretion: product of excessive production of
gastric acid. In the case of acid reflux, the damage to the esophageal
mucosa will be greater the lower the pH of the refluxed material.
In rare cases, a secreting tumor must be ruled out.

¢) Impaired gastric emptying, hypocontractility of the gastric
antrum.

d) Significantbiliary reflux. Increased permeability of the esophageal
mucosa due to the irritating action of bile salts and the proteolytic
effect of pancreatic enzymes.

¢) Alteration in saliva production.
f) Small bowel dysfunction (mechanical or motor obstruction).

g) Hiatal hernia: protrusion of abdominal contents through
the esophageal hiatus, mainly the stomach. It contributes to
LES dysfunction. It is the most common cause of GERD in
approximately 75-90% of cases, although it can occur without
reflux. On the other hand, in many cases reflux is not accompanied
by hiatal hernia (Figure 1).

Risk factors for the development of GERD

They are multiple they are outlined in Table 1. Lifestyle related-
obesity (it is considered that approximately 45% of obese people
are accompanied by GERD), smoking, alcohol consumption. Foods
that increase acid secretion such as acids, fats, caffeine, chocolate.
Comorbidities, it has been observed that patients with Diabetes
Mellitus with autonomic neuropathy present a higher percentage
of LES dysfunction, predisposing to GERD. It is considered that
hormonal and genetic factors may also have an influence. Scleroderma
(with reduced contractility or absence of contractions of the smooth
muscle of the esophagus due to atrophy of the same together with
hypotension of the LES) leads to very significant degrees of
GERD. Drugs that relax the LES such as benzodiazepines, calcium
antagonists, nitrates among others. Previous surgical interventions
that alter, weaken or undo the esophagogastric junction, as can be
caused in some circumstances by achalasia surgery, esophagogastric
anastomoses with removal of the EG junction, and operations that act
on the esophageal hiatus, can also promote the appearance of reflux.

Copyright:
©2025 Parada etal. 2

Table | Risk factors for gastroesophageal reflux disease

Lifestyle Comorbidity Others
Smoking Obesity Pregnancy
Drugs: benzodiazepines,
Alcohol intake Diabetes calcium antagonists,
nitrates, among others.
Connective

tissue diseases:
systemic sclerosis,
scleroderma, Sjogren
's syndrome

Diet: fat, caffeine,
chocolate

Consequences of pathological GERD
a) Esophagitis

Reflux esophagitis is the lesion produced by the contact of the
refluxed content in the esophageal mucosa and causes epithelial
destruction followed by scarring. The classic histological criteria for
diagnosing esophagitis are of little use in establishing the significance
of esophagitis. Although the modified Savary-Miller classification
has been classically used, the most widely accepted classification of
esophagitis is currently the Los Angeles classification. Sometimes, the
demonstration of the damage caused by GERD is only histological
and consists of an increase in the thickness of the basal cell layer of
the epithelium, the called “occult esophagitis (Table 2).> On the other
hand, Savary-Miller grade IV includes ulcers and stenosis which are
very rare today. The ulcer can acquire own evolutionary capacity, and
may bleed, penetrate into neighbouring structures or perforate. Due to
its severe fibrosis, the stenosis may be accompanied by oesophageal
shortening.*?

Table 2 Los Angeles classification

| or more erosions less than or equal to 5 mm in length

Grade A that do not extend between the upper ends of the folds
of the esophageal mucosa.
| or more erosions more than 5 mm in length but not
Grade B continue between the upper ends of the folds of the
esophageal mucosa
| or more mucosal erosions that continue between the
Grade C ends of the folds of the esophageal mucosa that They
involve less than 75% of the esophageal circumference.
Erosions affecting more than 75% of the circumference
Grade D
esophageal.
Grade E Ulcers, strictures, Barrett's esophagus.
b) Motor disorders

At the level of the esophageal body, esophageal intraluminal
manometry (EIM) has shown that, with

GERD is often associated with peristaltic dysfunction of the
esophageal body, Two different motor patterns have been described.
Sometimes it is a failure of primary peristalsis (absence of motor
response to swallowing) and/or a decrease in the amplitude of the
contractions, which are often simultaneous. At the level of the
body of the esophagus, a smaller group of patients present another
type of motor disorder, which may have clinical prominence and is
characterized by the presence of high amplitude contractions that may
be simultaneous and repetitive in a high percentage of swallowings,
giving rise to the so-called “diffuse esophageal spasm secondary to
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GERD.” It is unknown whether these motor disorders appear as a
consequence of GERD or, on the contrary, they are part of the etiology
of GERD. In this regard, some authors have reported the improvement
of peristaltic dysfunction of the first type after healing of esophagitis,
which would support its secondary nature. At the EES level, It
has been seen that in a high number of patients with GERD there
is a hypertensive upper esophageal sphincter (UES), a hypotensive
UES and sometimes swallowing abnormalities (such as pharyngo-
sphincteric asynergia, which is related to Zenker’s diverticula).

¢) Respiratory complications

They are very common in pediatric patients and are due to the
passage of refluxed material into the airway. They include acute
asphyxia crises due to massive passage, recurrent laryngitis, recurrent
pneumonia, bronchitis, pulmonary fibrosis and asthma, chronic
intractable asthma. In relation to the latter, several studies have shown
that most adult asthmatics have pathological GERD and that antireflux
treatment (medical or surgical) may be beneficial in patients who also
have GERD symptoms.

d) Schatzki ring

It is an incomplete esophageal membrane located at the level
of the junction of the esophageal and gastric mucosa, such that its
upper surface is covered by squamous epithelium and the lower
by gastric epithelium. Its congenital nature has been discussed and
it is accepted that it is a consequence of GERD. It may not cause
symptoms, although sometimes, with very solid food boluses, it can
cause dysphagia and even food impaction. Radiologically, the image
is typical and endoscopy is usually clearly visible, and in almost no
case does it offer resistance to the passage of the endoscope. If it
causes dysphagia, the treatment is endoscopic dilation.

Diagnosis and diagnostic methods

Diagnostic evaluation of GERD is essential to direct the therapeutic
strategy since the success of the assigned treatment is based on correct
patient selection.? This includes a combination of clinical, upper
gastrointestinal endoscopy (UGE), as well as imaging and functional
studies (manometry and pHmetry).

Clinic

Many of the symptoms may be insensitive and non-specific, so
a thorough and detailed anamnesis is essential. It allows identifying
characteristic symptoms, risk factors, ruling out complications, and
directing the request for diagnostic tests, thus selecting the patient

appropriately, reducing hospital costs and unnecessary studies. As for
symptoms, there are typical and atypical symptoms.

a) Typical symptoms

Heartburn and regurgitation (mostly postprandial or in the supine
position and improved by the administration of antacids) are present
in 70-90% of patients. The fundamental symptom is heartburn, which
consists of a burning sensation that ascends and descends from the
epigastrium to the cervical region behind the sternum. Another very
frequent symptom is regurgitation of gastric contents into the mouth,
which is usually acidic. These regurgitations can cause irritating
coughing attacks and even bronchopulmonary infections, due to the
passage of the regurgitated material into the airway. Sometimes, the
air content of the stomach ascends into the esophagus through an
incompetent LES and comes out as repetitive belching.
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b) Atypical symptoms:

Pain with swallowing odynophagia usually reveals the presence of
mucosal ulcerations, so it is often associated with severe esophagitis.
It requires ruling out infectious esophagitis and ulcerated esophageal
cancer. The appearance of dysphagia of a logical, continuous and
progressive nature should lead to the suspicion of esophageal stenosis
due to reflux. If the dysphagia is intermittent in nature, it could be due
to esophageal motor dysfunction. Chest pain it is the least specific
symptom of GERD and seems to be more associated with motor
disorders. It can occur in crises that resemble, due to their intensity
and location, coronary pain, from which it must be differentiated.
Chronic anemia syndrome is sometimes present. It is usually the result
of large, mixed hiatal hernias (with a paraesophageal component).
Other atypical clinical data include a sensation of constriction at
the cervical level and those related to pulmonary complications
(recurrent pneumonia, asthma, pulmonary fibrosis, etc.) and laryngeal
complications (chronic laryngitis, dysphonia).

Utility of diagnostic methods

In patients with GERD, it is important to differentiate between
three diagnostic aspects: sliding hiatal hernia (SHH) as an anatomical
alteration, gastroesophageal reflux (GER) as a pathophysiological
disorder, and finally, the esophageal and extraesophageal repercussions
of GERD. Knowledge of all these data is essential to decide on the
most appropriate treatment. The anamnesis is essential to diagnose
GERD and its consequences, so its primary category must be clear.
However, a series of complementary examinations are currently
available that can effectively contribute to the solution of each of
these three diagnostic problems (Table 3).

Table 3 Risk of progression to esophageal adenocarcinoma, dysplasia stands

out as the only determining marker in the risk of progression to esophageal
adenocarcinoma

Risk of progression to adenocarcinoma

1 L)
Esophageal or high-grade dysplasia Incidence %

Without Barrett's disease 0.33
Barrett's disease short without dysplasia 0.19
Barrett's disease with low-grade dysplasia 0.5/1.7
Barrett's disease with high-grade dysplasia 7

a) VGC (upper digestive endoscopy)

It presents precise indications: typical symptoms of GERD
that do not respond to well-established medical treatment, after
anti-reflux surgical procedures, clinical complications, or alarm
elements. This is a widely requested study to assess the presence
of esophagitis, the severity of GERD, and to take biopsy samples.
It has a specificity of 90%, but its sensitivity is low; 50% of the
affected patients may not express pathological elements. There is no
anatomical-clinical correlation between the intensity of the symptoms
and the characteristics of the endoscopic lesions. PPIs should be
discontinued 2 weeks prior to performance. Biopsies will be taken
if Barrett’s esophagus (BE) is suspected (present in 10% of patients
with GERD undergoing endoscopy), eosinophilic esophagitis,
suspected neoplasia, or infections. In the presence of symptoms that
do not improve, a control VGC will be performed, after the use of
at least 8 weeks of double-dose PPI. It will also be performed in the
case of severe esophagitis, in order to rule out its progression to BE.
Chromoendoscopy describes structures observed with white light. It
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is relevant in non-erosive GERD, directly observing the increased
submucosal vasculature above the squamous cell junction. It allows
the detection of minor changes and dysplastic or neoplastic lesions,
but it is not widely used in our setting.?

b) Plain radiology and esophagogastroduodenal transit (TEG),
double contrast

A simple chest X-ray, from the front and from the side, can
provide images (air spots, opacities, etc.) that show the intrathoracic
stomach. This will only be seen in large or irreducible hernias. Images
corresponding to pulmonary complications due to aspiration can also
be seen, especially in children. Esophagogastric bypass (EGB) with
barium swallow is the most useful examination for diagnosing hiatal
hernia as an anatomical abnormality. The EBG may also be useful for
diagnosing the existence of GERD, by demonstrating that the barium
swallow ascends from the stomach into the esophagus, although it is
not the most appropriate test. Regarding the consequences of GERD in
the esophagus, it can reveal images of peptic stenosis, motor disorders
of the esophageal body and the Schatzki ring.

¢) Esophageal intraluminal manometry (EIM)

It is a useful tool for assessing LES function and esophageal
motility. Normal resting pressure typically lies in the range of 10
to 45 mmHg. This pressure varies slightly between individuals and
can be affected by factors such as body position and food intake. The
following conditions are considered pathological:

1) Resting sphincter pressure less than 6 mm Hg
2) Average abdominal length at 1 cm
3) Average total length less than 2 cm

MIE is the only test that allows the diagnosis of motor abnormalities
that may occur in reflux. However, there are other factors involved
in the appearance of GERD, so there is no limiting value for LES
pressure that allows patients with and without GERD to be separated.
There is a finding at the LES level that suggests the presence of a hiatal
hernia: the recording of a high pressure zone (HPZ) that is related to
the existence of a double pressure peak (manometric data typical of
a hiatal hernia). Furthermore, it is the only method to demonstrate
the existence of a body, esophageal without peristaltic activity due
to scleroderma, achalasia, etc., circumstances of great use when
focusing on the treatment of these patients. In patients with chest pain
and/or dysphagia, especially if endoscopy is normal, it is essential to
do so. Finally, to perform the pH test, it is necessary to first perform
manometry to locate the LES. On the other hand, it adds less to the
knowledge of GERD.

d) 24-hour ambulatory esophageal pH-metry

It is especially useful in patients with atypical symptoms of GERD
or in those in whom endoscopy reveals no abnormalities, and in patients
who do not respond to medical treatment. It is considered the “gold
standard” for the diagnosis of patients with pathological acid GERD,
since it allows objectification of esophageal acid exposure. It has
limitations such as sensitivity close to 60%. Technical considerations:
Antihistamines should be discontinued 2 days prior, PPI 1 week prior.
The distal sensor should be placed 5 cm proximal to the LES (must be
located by manometry). The following must be measured:

1) Total time in % of exposure to PH < 4 (both standing and lying
down).

2) Number of reflux episodes in 24 hours
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3) Duration of the same, and how many lasted more than 5 minutes.
4) Time in minutes of the longest episode.

Recently, the use of multichannel intraluminal impedance
combined with PH (PH-1IM) allows detection of reflux characteristics
at all pH levels (acidic and non-acidic), a potentially useful feature in
the assessment of persistent symptoms despite acid suppression.

Indications for medical treatment and

surgical treatment.

The aim of medical treatment is to improve symptoms and thus the
quality of life of patients. In most patients, it prevents the progression
of the disease as well as its complications.!? To this end, emphasis will
be placed on lifestyle changes, discouraging the aforementioned risk
factors, in addition to hygienic-dietary changes such as:

a) Avoid food 2 hours before going to bed.
b) Raise the head of the bed (15 cm).

¢) Encourage weight loss through healthy eating habits and physical
exercise.

d) Avoid alcohol and tobacco consumption.
¢) Avoid coffee, fats, chocolate, spices, citrus fruits

Drug treatment is mainly based on proton pump inhibitors
(PPIs), which have demonstrated their superiority over H2 receptor
inhibitors (famotidine, ranitidine). The most commonly used PPIs
are: omeprazole, pantoprazole, esomeprazole, lansoprazole, etc.
There is currently no consensus on which to choose and their doses.
However, the Uruguayan Society of Gastroenterology recommends
them, empirically, at standard doses (20 mg per day) for 4 weeks if
the patient presents with typical symptoms, and 12 weeks in patients
who associate extraesophageal symptoms. In patients with confirmed
GERD with esophagitis, the recommended dose is 4 to 8 weeks,
depending on the severity of the esophagitis. In severe esophagitis, the
recommended dose is doubled (40 mg per day). The patient should be
instructed and its administration should be indicated in the mornings
30-60 minutes before breakfast and/or dinner. There is controversy
over the use of PPI treatment and possible side effects, but in general
the risk of discontinuing them is greater than leaving esophagitis
untreated when they are indicated. Oral antacids are not effective
against healing esophagitis, but they can quickly relieve symptoms.
They are only used for short periods. Sucralfate may be helpful in
esophagitis. Prokinetics (increasing lower esophageal sphincter
pressure, improving esophageal clearance and gastric emptying)
may be used in patients who also have bile reflux or delayed gastric
emptying. However, a significant percentage of cases present
undesirable side effects.®’

Surgical treatment

Correct selection of candidates for antireflux surgery is essential
for the procedure to be successful. As already mentioned, this decision
will be individualized and based on a thorough medical history and
diagnostic methods. Several predictors of good results of antireflux
surgery have been identified. Patients with typical symptoms, good
response to PPIs, BMI less than 35, and young age have better
results. On the other hand, those who show atypical symptoms and
poor response to PPIs have less promising results. It is essential to
communicate this information to the patient before proceeding with
surgery, in order not to generate false expectations of treatment,
considering the risks and benefits of the surgery.
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a) Indication for surgery

1) Failure of medical treatment. No effective improvement of
symptoms despite adequate treatment compliance, persistence
of lesions on endoscopy despite symptom control, resistance to
treatment with PPIs (few cases).

2) Anatomical alterations such as large hiatal hernia, greater than
3 cm, type I, III and IV. Above all, hernias with symptoms of
repeated digestive bleeding.

3) Complications of GERD such as severe esophagitis, ulcers,
strictures, certain cases of Barrett’s esophagus. This includes
cases of recurrence after periods of medical treatment.

4) Patients with extraesophageal manifestations: asthma, chronic
cough, micro aspirations into the airway, atypical chest pain.

5) Correctly reported cases of people refusing long-term medical
treatment due to cost, age, or fear of possible side effects.

b) Surgical therapeutic options

Surgical techniques for treating reflux have evolved significantly
over the last few decades. It should be noted that initially, the main
focus was on treating hiatal hernia and complications of reflux, such
as esophageal shortening and stenosis. The lack of effective medical
treatment led to a considerable percentage of cases with these
conditions being operated on. The advent of PPIs led to a significant
decrease in these interventions. Subsequently, reliable methods for
studying reflux and fundoplication techniques clearly changed the
results. Finally, the introduction of laparoscopic techniques with the
demonstration of excellent results with minimal complications led to
the current situation. All this should not hide the fact that surgical
indication based on the tests and preoperative diagnostic study already
discussed is essential. Currently, fundoplication techniques and their
variants are mainly used to treat reflux surgically. The most important
ones are Figure 2.

MISSEN TOUPET
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Figure 2 Diagram of the main fundoplications used for the treatment of
reflux surgery.

1) Nissen: type fundoplication. A valvuloplasty is performed
with the proximal stomach surrounding the distal abdominal
esophagus. Increases in intragastric pressure are transmitted to the
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abdominal esophagus circumferentially, causing its closure and
preventing reflux. It is a simple technique to perform, effective
in the short and long term, with known side effects (usually mild
and controllable) and with a proven efficacy in multiple studies
of reflux recurrence of 10% at 10 years. It is the most widely
used in the world. The side effects are: impossibility or difficulty
in belching or vomiting, gas bloat syndrome, and postoperative
dysphagia. They are usually mild and transient, especially if
they have been previously explained, as well as the measures to
minimize them. In addition, measures have been described in the
surgical technique that reduce them: short fundoplication (1.5 to
2 cm), and loose (Floppy Nissen). Some authors in certain cases
recommend performing the fundoplication on a thick tutor and
sometimes with release of the short vessels. It is also advisable
to perform a loose closure of the branches of the diaphragmatic
pillar, behind the esophagus, with a non-absorbable suture, so
as to make it difficult to ascend to the thorax. A widely used
variant is the Nissen-Rossetti. Different surgical schools include
or do not include certain surgical gestures such as the already
mentioned use of a thick guide tube, fundoplication of less than
360°, fixation of the fundoplication to the branches of the pillar
of the diaphragm, release of branches of the short vessels, closure
of the branches of the hiatus in front of or behind the esophagus.
The most important thing is that the indication is correctly made
and is executed by a team with extensive experience in it. After
all, it is a functional surgery.

2) Dor: type anterior fundoplication, the valvuloplasty is of the
anterior hemicircle, 180°.

3) Toupet: type partial posterior fundoplication, embraces the
abdominal esophagus from behind and creates a 270° plasty.
There are many studies on the need or not to perform total or
partial fundoplications in order to improve the results when
there is an associated motor disorder and/or LES hypotonia.
The vast majority of these studies show good results with
adequate preoperative antireflux medical treatment, achieving
the reduction or disappearance of these disorders. Most schools
perform the Nissen operation. Changes produced in motor
disorders after fundoplication have also been studied in cases
with non-obstructive preoperative dysphagia, and a significant
percentage of disappearance or improvement of these disorders
was found after antireflux surgery.

4

=

Belsey-Mark IV: technique, the lower esophagus is joined with
stitches to the stomach in the anterior hemicircle, creating a
valve. The operation is generally performed via the left thoracic
approach.

5) Hill: operation , plication of the lesser curvature of the stomach
and joins it to the preaortic fascia. It is not a fundoplication.

6) Collis: technique is a gastroplasty that lengthens the esophagus
at the expense of the lesser curvature of the stomach. It is useful
in cases where it is not possible to return the lower esophagus to
the abdomen without tension, usually due to severe esophagitis.
It can be performed in combination with a fundoplication (Collis-
Nissen). Many patients present concomitantly with hiatal hernia.
Treatment of this is mandatory when both entities are present,
by reintroducing the sac and its contents (Figure 2 & 3). Most
of these operations are now performed using a laparoscopic
approach. Time has shown the advantages of this technique in
terms of a lower incidence of complications, good short- and
long-term results, shorter hospital stays, less need for analgesia,
and the well-known aesthetic advantages. If it is performed by
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a team with experience in this pathology, the advantages are
unquestionable. Performing this operation using a robot is also
advocated, although the advantages over laparoscopy are minimal
and the cost is higher.>”

¢) Quality of life and psychopathological alterations after
surgery

Understanding the impact that surgical treatment has on the
quality of life of patients is essential. There are many questionnaires
that attempt to objectify the impact it causes, knowing that it has a
subjective part. In addition, these questionnaires serve as an “audit”
of response to surgical treatment. These include GERD-HRQL
(Gastroesophageal Reflux Disease Health Related Quality of Life)
and the RDQ (Reflux Disease Questionnaire). The influence of
psychological disorders was studied years ago, especially using the
GHQ-28 (General Health Questionnaire-28) questionnaire in patients
who underwent laparoscopic GERD surgery. In addition to systematic
functional studies, these patients were also given questionnaires (SF-
36 Gastrointestinal Quality of Life Index and the GHQ-28) before
and after surgery. Although all patients experienced an improvement
in their quality of life, no differences were found after surgery in
functional results and in degree of satisfaction between cases with
a normal or pathological GHQ-28 questionnaire. However, patients
with a pathological result in the GHQ-28 had worse results in all
domains of the SF36-Gastrointestinal Quality of Life compared to
patients with a normal preoperative GHQ-28 questionnaire. This
decrease in the degree of quality of life did not have an impact on the
degree of satisfaction with the surgery performed. Thus, the GHQ-28
does not seem to be a good predictor of the degree of postoperative
satisfaction.®

New methods of modern treatment
a) Minimally invasive endoscopic antireflux treatments

The following endoscopic procedures attempt to offer alternatives
to the medical and surgical treatment described above in patients
without a large hiatal hernia. They require careful case selection, and
improvements in these devices are gradually appearing, although long-
term follow-ups of treated cases are necessary. They are promising
and may be indicated for patients with mild to moderate GERD who
do not wish to undergo surgery or who have a high anesthetic-surgical
risk. They are not indicated for severe GERD. They require adequate
equipment and a sufficiently trained medical team, as well as the
relevant learning curve.

b) Transoral incisionless fundoplication (TIF)

Performs an endoscopic fundoplication orally to create a valve
mechanism with a high pressure zone of approximately 3 cm in
the distal esophagus below the diaphragm, at 200 to 300°, using an
endoscopic suturing instrument. Improves reflux symptoms and acid
exposure time, reducing PPI consumption.

¢) Medigus ultrasonic surgical endostapler (MUSE)

Designed as an instrument that combines vision, ultrasound and
a surgical stapler and that allows an anterior fundoplication via an
endoscopic transoral route.

d) Non-ablative radiofrequency treatment (Stretta)

Endoscopically guided, it applies radiofrequency to the muscle
fibers of the LES and the gastric cardia and stimulates collagen
production, strengthening the anti-reflux barrier. A recent meta-
analysis somewhat questions its results.
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€) Magnetic sphincter augmentation (MSA)

Inthe treatment of GERD, MSA is a laparoscopic surgical procedure
in which previously well-documented reflux is treated by augmenting
the esophagogastric junction barrier by placing a magnetic ring of
titanium pieces. It seems to be an attractive treatment for patients
with well-studied reflux who prefer to avoid very long-term medical
treatment, or in whom symptoms are not adequately treated with
lifestyle measures and medical therapy. Cases with a lot of symptoms
of regurgitation, and without dysphagia or motor disorders, seem to
be better candidates. Suitable candidates with significant hiatal hernia
can be treated with simultaneous hernia repair. Comparative studies
with laparoscopic Nissen report a lower incidence of dysphagia, as
well as difficulty vomiting and belching. However, there are also
cases of dysphagia that appears to be related to the diameter of the
ring used and that may even require surgery reoperate.

Antireflux surgery failures

Causes that may cause GERD’ treatment interventions to fail
include:

a) Anatomical defects (alone or combined): intrathoracic
migration, disruption of the fundoplication (disruption), slipped
fundoplication (s/ipped), paraesophageal hernia, disruption of
the esophageal hiatus closure, very tight fundoplication, poorly
positioned fundoplication (misplaced), twisted fundoplication
(twisted), hiatal stenosis (crural stenosis).

b) Without anatomical failure
¢) Error in primary diagnosis.

Sometimes it is not easy to identify these causes exactly despite
thorough studies, and in a practical way and with a view to the
therapeutic approach they can be grouped into these four:

a) RGE

b) Distal esophageal stenosis post-surgery
¢) Gastric ascent to the thorax

d) Primary misdiagnosis

Regarding the indications for surgical treatment of failed GERD'®
surgery, it is important to take into account several considerations: Most
Nissen with poor outcomes can be treated quite well conservatively.

In the few cases that require reoperation, the result is somewhat
inferior to that obtained with the first operation (50-89%), with a lower
incidence of asymptomatic patients and somewhat higher morbidity
and mortality. The 2nd and 3rd reoperation decrease the success rate
(20% with each new operation). In addition, the most problematic
cases for indicating or not indicating surgery are:

a) Predominant clinical presentation of dysphagia, with no apparent
anatomical failure, with normal contrast radiological study, and
with normal pH and motility.

b) Symptoms of recurrent heartburn or atypical symptoms, with
slightly abnormal pH, without improvement with PPI treatment.
In this case, if there is no improvement with double the dose of
PPI, it is best not to reintervene.

For all the reasons stated above, experience shows that these
reinterventions should ideally be performed in specialized centers,'
and that the surgeon is a fundamental prognostic factor (he must be
well acquainted with the pathophysiology, have experience in these

Citation: Parada U, EliceguiV, Joaquin P, et al. Gastroesophageal reflux disease and hiatal hernia protocol. | Cancer Prev Curr Res. 2025;16(1):1-10.

DOI: 10.15406/jcpcr.2025.16.00569


https://doi.org/10.15406/jcpcr.2025.16.00569

Gastroesophageal reflux disease and hiatal hernia protocol

reinterventions by laparoscopy, laparotomy and thoracotomy, as well
as in esophagectomies).®’

Comorbidities and GERD

The interactions of certain comorbidities such as diabetes with
the gastrointestinal system and LES function mean that certain
considerations must not be overlooked in the management of these
patients.

a) GERD in patients with diabetes: Diabetes, particularly type
2 diabetes, is associated with an increased risk of developing
GERD. The cause is undoubtedly multifactorial, with two factors
standing out:

b) Gastroparesis: Diabetes can cause dysfunction of gastric
emptying due to involvement of the vagus nerve, which can
contribute to reflux. Slow gastric emptying can cause increased
intra-abdominal pressure and therefore an increased risk of reflux.

¢) Intra-abdominal pressure: Obesity, common in diabetic
patients, can also contribute to the onset of GERD due to
increased intra-abdominal pressure.

Specific management

a) Glycemic control: Control of blood glucose levels is essential,
as elevated glucose levels can worsen gastroparesis and increase
GERD symptoms. Adequate control can reduce the severity of
symptoms.

b) Treatment of gastroparesis: If the patient has gastroparesis
(slow gastric emptying), prokinetic medications, such as
metoclopramide or domperidone, may be considered to improve
gastric motility.

¢) Diet modification: In diabetic patients, it is important to adapt
the diet to avoid foods that worsen gastroparesis or reflux. A
low-fat, high-fiber diet can help control symptoms. In addition,
it is advisable to distribute meals throughout the day in smaller
portions to avoid gastric overload.

d) Medications for GERD: The use of proton pump inhibitors
(PPIs) or H2 antagonists may be necessary to control acidity and
esophageal inflammation in other patients, however in diabetic
patients we must take into account adverse effects such as
alterations in nutrient absorption.

Management of GERD in patients with other
comorbidities

In patients with other comorbidities, such as hypertension, obesity,
cardiovascular disease, or respiratory diseases, GERD management
should be tailored to the patient’s specific conditions.

a) Obesity: Obesity is one of the most important risk factors for
GERD. Weight loss should be emphasized as part of treatment.
Weight reduction may improve LES function and reduce intra-
abdominal pressure.

b) Cardiovascular disease: In patients with cardiovascular disease,
the use of certain drugs, such as calcium channel blockers or
alpha-adrenergic antagonists, may contribute to LES relaxation
and increase the risk of GERD. In these cases, it is essential to
adjust medications and consider alternatives that do not interfere
as much with esophageal motility.
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¢) Drug use: Many medications used to treat comorbidities can
contribute to LES dysfunction, including muscle relaxants,
sedatives, and anticholinergics. In these cases, medication
adjustment or substitution with alternatives that do not worsen
GERD symptoms should be considered.

d) Chronic obstructive pulmonary disease and asthma: Patients
with respiratory diseases may also experience an increased risk of
GERD especially due to the medications used to treat them. The
key is to find a therapeutic approach that minimizes side effects
and effectively controls each of these conditions.

Barrett’s esophagus, definition, classification,
medical, endoscopic and surgical treatment

Barrett’s esophagus (BE) is defined as the replacement of normal
esophageal stratified squamous epithelium by simple columnar
epithelium. Endoscopically: It is identified as a salmon-colored
lesion with a circumferential or islet-like tab pattern in the tubular
esophagus > 1 cm. Histologically: intestinal-type metaplasia. It is an
acquired premalignant disease in response to gastroduodenal reflux
that predisposes to adenocarcinoma. Only a small group of patients
develop EB and the minority of these will develop adenocarcinoma.
According to its length, EB is classified as short segment: less than
3 cm and long segment: greater than 3 cm. The importance of this
classification lies in its progression and response to treatment. There
is also ultra-short EB, in the form of islands with intestinal epithelium
without endoscopic evidence of columnar metaplasia, of questionable
usefulness, unrelated to GERD, and of unclear significance.”

a) Prevalence

Approximately 1% of patients who attend endoscopy services
have BE, this figure increases to 5% if we consider consultations for
symptoms of gastroesophageal reflux.

b) Risk factors
The following factors are considered:

1) Chronic gastroesophageal reflux of more than 5 years’ duration is
found in 15% of patients studied for GERD and only 1-2% of the
general population.

2) Male sex is considered a risk factor for BE and esophageal
adenocarcinoma.

3) First and second degree family history of EB
4) Caucasian race

5) Age over 50 years, in the third decade it is 2% while in the sixth
decade it reaches 9%.

6) Central abdominal obesity due to increased reflux and as an
independent factor.

7) Smoking is mainly related to its predisposition to generate reflux.
8) Alcohol does not appear to pose a significant risk.
9) Helicobacter pylori + appears to be a protective factor.

Risk factors for generating dysplasia

1) In long-segment EB, the risk of malignancy increases 14% for
each centimeter that exceeds 3 cm of proximal extension.

2) Age increases the probability of developing dysplasia by 3.3%
per year.
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Although there are risk factors, there are also protective factors
such as proton pump inhibitors, which reduce the risk of developing
dysplasia and esophageal adenocarcinoma by 71%. Medications such
as cyclooxygenase inhibitors, such as aspirin and statins, also reduce
the risk of displasia (Table 3).

¢) Diagnostic explorations

Video gastroscopy, Typically, an alteration is observed in the
esophageal mucosa with a salmon-reddish color with a distribution
in tabs, circumferential or in islets included in healthy mucosa. The
video endoscopy report should include:

1) The extent of the lesion according to the Prague criteria (Figure
2). Longitudinal extension (M), circumferential extension (C),
islets.

2) Ascending location in cm from the gastroesophageal junction and
in the circumference clockwise.

3) Size and macroscopic appearance using the Paris description.
4) Grade of esophagitis using the Los Angeles classification.

5) Number and location of biopsies taken

6) Photographic documentation

It is very important to systematically take biopsies in EBs >3cm in
the four quadrants every 2cm, and in those <3cm every lcm, noting
each sample separately as a reference. Also taking biopsies of the
squamous epithelium above the Z line.

d) Other explorations

Due to the frequent association with GERD, other tests are
usually performed: esophageal-gastro-duodenal radiographic transit,
esophageal manometry, 24-hour pH monitoring. Occasionally, and
for a more complete study, monitoring of bilirubin in the esophagus
may be indicated (Bilitec 2000). The risk of malignant transformation
of EB is considered to be present, but low, approximately 0.2% per
patient per year, but with great variability between series, which
would not justify an indiscriminate early detection program, but
rather endoscopic surveillance of cases with a higher chance of
malignant transformation. The most important is the presence of
dysplasia in biopsies, even admitting the difficulty of making a precise
determination in low-grade biopsies. Other factors to consider are the
risk factors mentioned above, together with severe GERD (acid and
biliary), failure of medical treatment, and familial EB or a history of
esophageal adenocarcinoma. Molecular and genetic alterations are
studied, although these techniques are complex to perform, poorly
standardized, and not very useful at the moment in daily clinical
practice. metaplasia-dysplasia-adenocarcinoma is accepted, as in the
colon. Although histologically, EB is associated with esophagitis in
all cases, inflammatory changes are only visualized in endoscopy in
30 to 80% of cases and may affect the esophageal mucosa and the
metaplastic mucosa. In a considerable percentage of cases, strictures
Esophageal complications occur at the transition line from the EB
to the squamous epithelium (20 to 50% of cases). Occasionally,
Barrett’s ulcer is seen, usually in the metaplastic segment. All of these
complications are favorably influenced by intensive medical treatment
with PPIs (Figure 4).

Treatment of Barrett’s esophagus

The most common is that the patient does not have symptoms
or symptoms of reflux. In this situation, medical treatment or anti-
reflux surgery can be considered. With medical treatment, symptoms
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are usually well controlled, and it can be considered for life, but the
important thing is to avoid or detect the appearance of dysplasia or
adenocarcinoma, and it is very controversial whether this is better
achieved with anti-reflux treatment or surgery. The first has the
advantage of avoiding surgery and usually the symptoms, the second
is more aggressive, but if performed properly it manages to control
not only acid reflux but also alkaline reflux. There are studies that
seem to indicate that correctly performed reflux surgery seems to
protect better against malignancy than conservative treatment. As for
the surgical technique to be performed, it is universally accepted that
Nissen fundoplication is effective for common cases provided that an
adequate segment of abdominal esophagus is achieved without tension.
If there is stenosis, they usually respond well to prior treatment with
PPL. If a tension-free abdominal esophagus cannot be achieved, the
Collis-Nissen technique is recommended. If the patient has already
undergone previous surgery, dissection of the esophagogastric region
is highly risky and reflux persists, the duodenal diversion technique
may be considered. If there is significant esophageal stenosis or
high-grade dysplasia persists after intensive PPI treatment, subtotal
esophagectomy will be considered, usually with a high anastomosis
above the azygos arch and without the need for lymphadenectomy.
Since neither medical nor surgical treatment causes the metaplastic
mucosa to disappear, other treatments have been attempted
(electrocoagulation, laser, etc.) but all have drawbacks. However, the
treatment that seems effective in making the metaplasia disappear is
radiofrequency (HALO) without the complications and problems of
the others and which can be combined with anti-reflux surgery. In
cases with high-grade dysplasia, after confirming it with intensive
medical treatment and new biopsies with the participation of another
pathologist, mucosal ablation, radiofrequency and monitoring, or
directly subtotal esophagectomy can be considered (among other
things due to the percentage of these cases with adenocarcinoma in
the removed specimen).!!

Figure 3 Collis-Nissen and Hill.

Extension de la metaplasia
hasta § cm

Dstanciaencn | 4
desde la UEG.

Extension circunfesencial
de la metaplasia hasta 2 cm

L > € —

Posicion del UEG

Figure 4 Prague classification for Barrett’s esophagus.
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Hiatal hernia (HH)

Hiatal hernia is defined as any passage of abdominal contents
into the thorax, through the esophageal hiatus, accompanied by a
peritoneal sac.

There are 4 types among them:

a) Type I: Sliding. The gastroesophageal junction (GEJ) slides into
the mediastinum. This is the most common (90-95%). It promotes
GERD and may be associated with LES incompetence. It has no
surgical indication per se.

b) Type II: Paraesophageal. The EGJ remains intra-abdominal,
while part of the stomach (fundus) ascends through the hiatus
towards the mediastinum. This is the least common subtype (5%).
In addition, it is not usually associated with GERD.

¢) Type III: Mixed. Combines characteristics of the two previous
types. Part of the stomach and the gastroesophageal junction
ascend.

d) Type IV: These are voluminous. They involve the ascent of
other abdominal organs such as the colon, spleen, small intestine,
greater omentum, and even the pancreas in some cases (Figure
5 & 0).

o

Figure 5 Type | and type Il hiatal hernia.

IR

Figure 6 Type Ill and type IV hiatal hernia.

Most HH are asymptomatic, which makes it difficult to determine
their exact incidence, but in the West it is around 15 to 20%. Clinical
symptoms are variable and not very specific: dysphagia, chest pain,
postprandial fullness. Nausea, vomiting, heartburn and regurgitation.
In a significant number of cases it is associated with GERD. Other
associated symptoms are: The presence of hypochromic microcytic
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anemia may be present due to in apparent bleeding from the gastric
mucosa. Symptoms of a mechanical component, digestive intolerance,
or sudden retrosternal pain may be the result of a complication of
hiatal hernia. They are more common in women between 50 and 70
years of age. Their pathogenesis is not entirely clear, but factors such
as obesity, advanced age and increased intra-abdominal pressure play
arole.”

HH and GERD

Although both conditions can coexist as has been proposed so far,
one can perfectly occur without the other. How does HH influence
the appearance of GERD? HH basically produces an anatomical
decoupling of the barrier mechanism. When the LES is displaced
towards the thorax, the positive intra-abdominal resting pressure is
lost, the hiatus does not fulfill its function as an external sphincter
since it is dilated and does not sit on the LES (displaced towards the
thorax with negative pressure). Additionally, the angle of His is lost,
which facilitates the passage of gastric contents into the esophagus.
From the previous pathophysiological analysis and the types of
hernia described, it can be deduced that HH types I and III are more
associated with GERD and, on the contrary, type II, which present
the cardia in its anatomical position, are associated with mechanical
symptoms such as pain and obstruction (Figure 7).

Diafragma

Angulo de His

Unidn esofagogéstrica

Hernia hiatal

Diafragma

Figure 7 Mechanism of failure of the antireflux barrier in hiatal hernia, the
upper image shows the intra-abdominal lower esophageal sphincter below the
diaphragm subjected to positive pressure, with the His angle preserved, the
lower image shows a hiatal hernia in which the anatomical barrier mechanism
is dismantled: the sphincter passes into the thorax, loses resting pressure and
the diaphragmatic hiatus is dilated, losing its function as an external sphincter.

Diagnosis

Diagnosis is confirmed by upper gastrointestinal endoscopy and
imaging methods already described. It is worth highlighting the
performance of a contrast study, to visualize the type of hernia and its
topography. Manometry and pHmetry have already been described.
They will be necessary to confirm the association with GERD, and
fundamentally to topography the LES. A computed tomography of the
chest and abdomen allows the size of the hernia and its contents to be
assessed, and in emergencies it allows the visualization of elements
of strangulation: air-fluid level, hypoperfusion of the stomach walls,
even perforation, pneumoperitoneum. !
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Treatment
a) Indication for surgery

In type II, IIl and IV hernias, surgery is indicated, especially if they
are symptomatic. In type I HH, the indication is given by the presence
of GERD.

b) Decision making should be based on 3 factors

1) General condition of the patient (surgical anesthetic risk)
2) Presence of symptoms

3) Risk of mechanical complications

The opportunity for surgery should be carefully assessed. We
know that the morbidity and mortality associated with elective
surgery is low in experienced teams, whereas emergency surgery
carries a high morbidity and mortality rate (up to 37% in some series).
Therefore, a correct preoperative assessment should be carried out,
in conjunction with the cardiologist and anesthesiologist, in order to
reduce the morbidity and mortality associated with elective surgery.
The gold standard approach is laparoscopy. This type of repair allows
good access and visualization of the hiatus, allowing for a feasible and
safe repair. However, in large hernias, maneuverability of the contents
may be difficult. Hernia recurrence varies between 5 and 10%. The
objective of the technique will be the reduction of the hernial sac and
its contents, associated with an antireflux procedure. The removal of
the hernial sac, whenever possible, prevents the risk of intrathoracic
collections and reduces recurrences. In some cases, with large hernias,
the sac can be partially removed to avoid iatrogenic events such as
pleural or pulmonary lesions, hemorrhages, etc. But always with the
aim of achieving a tension-free abdominal esophagus and adequate
dissection of both branches of the diaphragmatic pillar. Then, both
branches of the diaphragmatic pillar are closed around the esophagus,
and a fundoplication is generally performed using the Nissen type.
Nowadays, in large hernias with a very wide hiatus and in elderly
patients, it is preferred to add to the above the placement of a
reinforcing mesh, with biological mesh being preferable. Although
recurrences are described, it seems that they are less frequent and, in
a considerable part, asymptomatic (Table 4).

Table 4 Technical steps in hiatal hernia repair

It is the method of choice, it has
the advantages of minimally invasive
approaches, it is feasible and safe.

Laparoscopic approach

Prevents collections and reduces
recurrences.

Reduction of the contents and
removal of the hernial sac

Achieve 2-3 cm abdominal

Reduces risk of chest rise
esophagus

In the retrogastric sector (fibrous),
closure with non-absorbable “X”
stitches to distribute tension and
prevent tearing. Key point with high
technical demand.

Closure of both branches of
the pillar

Anti-reflux barrier, serves as an anchor

Fundoplication .
P at the abdominal level

Mesh closure is controversial, with
different technical options described
and reserved for large defects between
the pillars. Current evidence refers to
them as safe and that they may reduce
recurrence.

Primary closure or prosthetic
closure
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Conclusions

The diagnostic and therapeutic complexity of GERD and HH,
as well as their possible complications, make it essential to create
specialized interdisciplinary units that have the necessary technology
and trained personnel to provide safe and quality care. Complementary
treatment, which is by no means exclusive of these conditions, is
based on a combination of lifestyle modifications, medications that
reduce gastric acidity and, in some cases, endoscopic and/or surgical
intervention. Early identification and adequate treatment, as well
as strict monitoring, are key to improving patient well-being and
preventing long-term complications. The challenge lies in providing
efficient, accessible and effective care, tailored to the individuality of
each patient. This can only be provided by professionals who take
care of every little detail, with a true work where “the whole is greater
than the sum of its parts.
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