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ABSTRACT 

The symptoms of sub sternal burning and/or acid regurgitation brought on by the abnormal reflux 

of stomach contents into the esophagus are what define gastroesophageal reflux (GERD). Most 

patients with chronic heartburn will report having trouble falling asleep or staying asleep through 

the night due to reflux symptoms. Reflux symptoms are becoming more and more common in the 

developed world. 

The effectiveness of both LNF and CNF over ten years was found to be similar regarding the 

alleviation of GERD symptoms, the use of proton pump inhibitors (PPIs), quality of life 

improvements, and objective reflux control as demonstrated by impedance studies. Consequently, 

the long-term findings from this trial provide level 1 evidence supporting LNF as the preferred 

surgical option for GERD 
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INTRODUCTION 

The symptoms of sub sternal burning and/or 

acid regurgitation brought on by the 

abnormal reflux of stomach contents into the 

esophagus are what define gastroesophageal 

reflux (GERD) [1]. Most patients with 

chronic heartburn will report having trouble 
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falling asleep or staying asleep through the 

night due to reflux symptoms [2]. Reflux 

symptoms are becoming more and more 

common in the developed world [3]. North 

America has a prevalence of GERD ranging 

from 18.1% to 27.8%, Europe from 8.8% to 

25.9%, East Asia from 2.5% to 7.8%, the 

Middle East from 8.7% to 33.1%, Australia 

from 1.6%, and South America from 23.0 

The overall incidence rate for the populations 

of the United States and the United Kingdom 

was approximately 5 cases per 1,000 person- 

years. In contrast, pediatric patients in the 

UK, specifically those aged 1 to 17, exhibited 

an incidence rate of 0.84. There is evidence 

that the prevalence of GERD has increased 

since 1995 (p < 0.0001), especially in East 

Asia and North America [4]. To guarantee 

proper diagnosis and treatment of the 

condition, GERD awareness and recognition 

must rise in tandem [5]. In certain people who 

have had a thorough objective evaluation for 

GERD, surgery may be effective when 

intense medication therapy has failed [6]. 

Pathophysiology and Epidemiology 

Research on the pathophysiology of GERD is 

still evolving, with new insights emerging 

thanks to technological advancements. Our 

current understanding is shaped by studies on 

reflux exposure and sensitivity. By 

considering anatomical and motor factors, we 

can gain a clearer picture of what causes 

reflux exposure. The type of reflux plays a 

significant role in how it contributes to 

symptoms, lesions, and other outcomes. This 

interaction is influenced by sensory 

mechanisms [7].  

Being older, having a higher body mass index 

(BMI), smoking, experiencing anxiety or 

depression, and having a lower level of 

physical activity at work are all risk factors 

for GERD [8-10].  

Variations in reflux exposure, visceral 

sensitivity, and epithelial resistance are all 

part of the complicated pathophysiology of 

gastroesophageal reflux disease (GERD). A 

toxic substance that damages the esophagus 

and causes symptoms is gastric refluxate. The 

main factor influencing the severity of the 

condition is esophageal exposure to stomach 

reflux. Reflux disease results from this 

exposure through a breakdown of the anti-

reflux barrier and a decreased capacity of the 

esophagus to filter and buffer the refluxate. 

However, when there is either weak epithelial 

resistance or enhanced visceral sensitivity, 

problems and symptoms can also arise in the 

setting of a typical reflux burden. Therefore, 

changes in the ratio of defensive to aggressive 

forces are how reflux arises [7].  

The number and timing of meals, especially 

in relation to sleep, as well as the acidity of 
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food can all have an impact on GERD. 

Recreational exercise seems to provide 

protective effects, with the exception of post-

prandially [8, 11].  

Although the lower esophageal sphincter 

(LES) is the primary cause of 

gastroesophageal reflux, a number of factors 

may also play a role in its development. 

GERD is influenced by both pathologic and 

physiological variables. Transient lower 

esophageal sphincter relaxations (TLESRs) 

are the most frequent cause. Short-lived, non-

swallowing episodes of lower esophageal 

sphincter tone inhibition are known as 

TLESRs [12]. While these are physiologic in 

nature, there is an increase in frequency in the 

postprandial phase and they contribute 

greatly to acid reflux in patients with GERD. 

Other factors include reduced lower 

esophageal sphincter (LES) pressure, hiatal 

hernias, impaired esophageal clearance, and 

delayed gastric emptying [10, 13].  

Symptoms 

Heartburn is the classic and most prevalent 

GERD symptom. Acid reflux into the 

esophagus causes heartburn, which is a 

burning feeling in the chest that travels to the 

mouth. Only a tiny portion of reflux episodes, 

meanwhile, are accompanied by symptoms. 

A sour taste in the back of the mouth, with or 

without refluxate regurgitation, is another 

common symptom of heartburn. Notably, 

non-cardiac chest pain is frequently caused 

by GERD [14-15].  

Given the potentially dangerous 

consequences of cardiac chest pain and the 

variety of etiology based diagnostic and 

therapy algorithms, it is critical to 

differentiate between the underlying causes 

of the chest pain [15].  

It is important to distinguish GERD 

symptoms from dyspepsia. Epigastric 

discomfort that lasts more than a month and 

is not accompanied by heartburn or acid 

regurgitation is known as dyspepsia. It may 

be linked to nausea, vomiting, belching, and 

bloating or epigastric fullness. Dyspepsia is a 

condition that may require endoscopic 

evaluation and 

H. pylori tests and it may be treated 

differently than GERD [16].  

Diagnosis 

The diagnosis of GERD is usually established 

through a blend of clinical symptoms, 

response to acid suppression therapy, and 

objective assessments such as upper 

endoscopy and esophageal pH monitoring. 

For instance, the presence of moderate to 

severe typical symptoms along with 

endoscopic findings (like erosive esophagitis 

or Barrett’s esophagus) shows a high 

specificity (97%) for GERD, as verified by 
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pH testing [17].  

But even with heartburn and acid 

regurgitation, which have very high 

specificity (89% and 95%, respectively) but 

low sensitivity (38% and 6%) for GERD, a 

well-taken history can be very helpful in the 

diagnosis [18].  

Instead of doing a thorough and expensive 

evaluation on every patient who presents with 

simple symptoms, this can enable one to 

make a tentative diagnosis and start empiric 

medication [19].  

However, those who do not respond to acid 

suppression, those who exhibit alarm 

symptoms (such as dysphagia, odynophagia, 

iron deficiency anemia, weight loss, etc.), and 

those who have had Barrett's esophagus for a 

long time may require further testing [20]. 

GERD is usually diagnosed clinically by 

typical symptoms and a depressed acid 

response. Heartburn with or without reflux is 

usually enough to suspect GERD, especially 

if symptoms are worse after eating or lying 

down [16].  

Initiation of treatment with a histamine type 

2 (H2) receptor blocker or proton pump 

inhibitor (PPI) and subsequent 

discontinuation of symptoms is considered 

diagnostic. Patients who respond to empirical 

therapy do not require further testing unless 

there are alarming signs or symptoms [21].  

Even after using high-dose PPIs, some 

individuals will continue to experience reflux 

symptoms. To check for potential GERD 

problems and to assess for alternative reasons 

of their symptoms, more testing might be 

necessary. It is crucial to remember that the 

degree of mucosal injury is not always 

correlated with the intensity of reflux 

symptoms. 

The upper gastrointestinal endoscopy, also 

known as an esophagogastroduodenoscopy 

(EGD), is the most commonly used 

diagnostic procedure for assessing GERD 

and its potential consequences. Direct 

esophagus mucosal vision is the main 

advantage of endoscopy. This aids in the 

diagnosis of GERD problems such Barrett's 

esophagus, strictures, and esophagitis. The 

Los Angeles classification is one endoscopic 

GERD severity rating system; it ranges from 

A to D, with D representing the most severe 

[22].  

Treatment 

GERD is a non-communicable disease that 

usually requires long-term treatment in the 

form of lifestyle changes medical therapy and 

surgical therapy for a subset of patients. 

1. Life style changes 

In the management of GERD, a crucial 

approach is making lifestyle changes, which 

are often overlooked by doctors and not 
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followed by patients. It is advised to steer 

clear of foods that can relax the lower 

esophageal sphincter, including chocolate, 

spicy dishes, caffeine, tobacco, and alcohol 

[23]. Research has been conducted on the 

connection between diet and GERD to offer 

patients a more effective strategy [24]. 

Avoiding certain drinks is important for 

managing GERD, particularly acidic 

beverages, as they are known to aggravate the 

condition and trigger its symptoms [25]. The 

sole effective lifestyle change for managing 

GERD is to elevate the head of the bed [26].  

Along with steering clear of specific drinks, 

adjustments in macronutrient composition, 

eating behaviors, and timing also play a role 

in both the onset and worsening of GERD 

symptoms. It is strongly advised to have 

dinner at a regular time, as this helps ensure a 

consistent pH level during the night, reducing 

the chances of reflux occurrences while lying 

down during sleep [24].  

Weight loss is advised for individuals with 

GERD who are either overweight or have 

experienced recent weight gain. To alleviate 

night time reflux symptoms, it is 

recommended that patients elevate the head 

of their bed and refrain from lying down for 

at least three hours after eating. A recent 

study sought to compare the recurrence rates 

of erosive reflux disease (ERD) and non-

erosive reflux disease (NERD), as well as to 

identify the risk factors associated with 

recurrence. Recurrence was identified when 

patients reported GERD symptoms that 

necessitated additional medication following 

an initial recovery period of 4 to 8 weeks of 

proton pump inhibitor (PPI) treatment. The 

study concluded that a shorter interval 

between dinner and bedtime was the most 

significant factor affecting GERD recurrence, 

with patients who typically went to sleep 

within three hours of eating exhibiting higher 

rates of recurrence [27].  

2. Medical Theraphy 

GERD treatment is mainly acidic inhibitory 

effect. Studies have shown that corrosive 

esophageal and stomach burning relief PPIs 

and H2RA reduced complete healing, and the 

rate of this effect is almost twice the speed 

(healing speed and gastric burning 

11.7%/week, 11.5 %/week against 5, 9 %5.9 

%/week and 6.4 %/week and 6.4 %/week and 

6.4 %/week in PPI and H2RA groups) [28]. 

In addition, studies show that it is more 

difficult to treat with H2RA compared to 

PPIS [29]. As compared to their NERD 

counterparts, patients with ERD typically 

respond more strongly to PPIs in terms of 

symptoms [30]. Because most patients with 

erosive reflux disease may return after 

stopping treatment, it is advised to treat the 
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condition with maintenance PPI therapy at the 

lowest therapeutic dose [31].  

With the exception of dexlansoprazole, which 

can be taken regardless of food intake, PPIs 

are generally seen to be similarly effective 

and patients should be advised to take those 

30 to 60 minutes before meals. On the other 

hand, on-demand PPIs or, alternatively, less 

expensive treatments like H2RAs may be 

able to effectively treat NERD patients. The 

goal of a 2001 study was to ascertain whether 

step-down therapy was feasible for GERD 

patients who wre no longer experiencing 

symptoms after using PPIs. 58% of patients in 

the step-down group were asymptomatic after 

a year of follow-up, either on nonPPI therapy 

or no therapy at all. 59% of people who didn't 

take PPIs needed H2RAs [32]. 

Attempts should be made to treat patients 

with the least expensive yet effective drug, 

especially in patients with NERD who may 

be able to be kept on H2RAs with control of 

symptoms, given the high cost associated 

with long-term PPI use. Maintenance PPI 

therapy should be reevaluated if symptoms 

return in Figure 1. 

Figure 1: https://pubmed.ncbi.nlm.nih.gov/25133039/#&gid=article-figures&pid=figure-1-uid-0 

 

In general, patients with gastroesophageal 

reflux disease who are found to have 

evidence of erosive esophagitis on endoscopy 

should be placed on maintenance proton 

pump inhibitor due to the high risk of relapse 

off proton pump inhibitor. However, patients 

with NERD may achieve symptom control on 

H2RAs or, alternatively, with on- demand 

PPI. If symptoms persist, maintenance PPI 

should be considered. GERD: Gastro-

esophageal reflux disease; PPI: Proton pump 

inhibitor; ERD: Erosive reflux disease; 

NERD: Non-erosive reflux disease (Figure 

1).  

Non-steroidal anti-inflammatory medicines 

(NSAIDs) should also be avoided by all 

GERD patients due to their ability to interfere 

with the body's natural defenses against 

mucosal inflammation. The goals of GERD 
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medication therapy are to minimize acid 

reflux-related mucosal damage and to lessen 

symptoms. With the exception of Zollinger-

Ellison syndrome, there does not seem to be a 

direct correlation between the severity of 

GERD and elevated gastric acid levels, even 

if acid suppression is effective in treating the 

condition [33].  

3. Surgical Therapy 

GERD can be treated using a variety of 

surgical techniques. But according to a 

survey, the use of surgical fund oplications 

has recently decreased in the US, particularly 

between 2009 and 2013 [34]. Patients whose 

symptoms are uncontrollable with PPI 

medication may benefit from surgical 

fundoplication, which is the gold standard in 

these situations; however, most patients have 

reported satisfaction after the procedure. But 

minor dysphagia, bloating, and the return of 

PPI treatment after surgery are also typical 

[35]. The esophagogastric junction (EGJ) was 

found to be more distensible after Dor 

fundoplication, while there was no 

discernible difference in distensibility 

between Nissen and Toupet fundoplication. 

This was the result of another study that 

compared the mechanical efficiency of the 

three types of fundoplications: Dor and 

Toupet, which are partial fundoplications, 

and the full Nissen fundoplication. Failure 

point measurements, however, showed that 

Toupet was more effective than Dor and 

Nissen was more effective than Toupet [36].  

Laparoscopic another extremely successful 

treatment option is Nissen's fundoplication, 

which has the benefits of being minimally 

invasive and capable of fixing any hiatal 

defect. Additionally, the need for long-term 

medicine ends. Modern equipment and a 

highly skilled and experienced surgeon are 

necessary for Nissen's fundoplication since it 

is minimally invasive and requires a great 

deal of precision [37]. Additionally, 

compared to Nissen's complete 

fundoplication (NF), anterior partial 

fundoplication (AF) has been found to have 

fewer mechanical adverse effects. A 

comparison of the long-term outcomes of the 

two forms of fundoplication was done using 

a randomized control experiment. The study 

included about 100 patients who had 

laparoscopic AF and NF, and postoperative 

problems such as dyspepsia and flatulence 

were considered. Following surgery, patients' 

reflux-related symptoms were reasonably 

controlled by both NF and AF. But following 

the procedure, a noticeably smaller 

percentage of patients in the AF group 

reported having flatulence [38].  

A laparoscopic, transabdominal method is 

typically favored for most patients receiving 
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anti-reflux surgery. On rare occasions, 

transthoracic and open abdominal techniques 

might be necessary and could be considered 

for individuals undergoing revision of their 

previous anti-reflux procedures [39]. 

Nonetheless, reoperation surgery is generally 

possible through laparoscopic techniques. A 

significant reduction in perioperative 

morbidity (65%) was observed following 

laparoscopic fundoplication in comparison to 

open fundoplication [40]. Laparoscopic 

fundoplication entails extended surgical 

durations but results in reduced hospital 

admissions. As a result, the rates of 

conversion to open surgery were under 5%. 

Laparoscopic fundoplication is favored 

compared to open surgery due to its 

correlation with a shorter duration of hospital 

stay, reduced pain levels, lower rates of 

postoperative wound infections, and a 

decreased occurrence of abdominal wall 

hernias [41]. Surgeons utilizing the 

laparoscopic technique benefit from a 

magnified view of all hiatal structures. A 

decade-long randomized trial comparing 

laparoscopic Nissen fundoplication (LNF) to 

conventional Nissen fundoplication (CNF or 

open technique) revealed that patients 

undergoing CNF were twice as likely to 

require reoperation, with a significantly 

higher incidence of incisional hernia repairs. 

The effectiveness of both LNF and CNF over 

ten years was found to be similar regarding 

the alleviation of GERD symptoms, the use of 

proton pump inhibitors (PPIs), quality of life 

improvements, and objective reflux control as 

demonstrated by impedance studies. 

Consequently, the long-term findings from 

this trial provide level 1 evidence supporting 

LNF as the preferred surgical option for 

GERD. [42] 
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