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ABSTRACT

A hiatal hernia is a medical disorder where the upper part of the stomach, or occasionally other intra-
abdominal organs, abnormally protrudes through the diaphragmatic hiatus. The occurrence of this disorder ranges 
from asymptomatic to severe symptoms, depending on the extent of herniation and associated complications. 
The development of a hiatal hernia is associated with repeated acid exposure, shortening of the muscles, 
and proximal displacement of the esophagus. Based on the American Foregut Society (AFS) endoscopic 
classification, hiatal hernia is divided into types I–IV, which guide clinical evaluation and management. Moreover, 
management strategies vary according to symptom severity and progression, as treatment is usually not required 
in asymptomatic patients. For mild to moderate cases, non-pharmacological management is recommended, 
such as avoidance of smoking, weight reduction, and avoidance of trigger foods and beverages. Proton pump 
inhibitors (PPIs) are the first-line options in pharmacological treatment, while surgical intervention is the sole 
method capable of repositioning herniated organs back into the abdominal cavity and addressing the functional 
defects related to a hiatal hernia. Therefore, this review aimed to provide a comprehensive overview of hiatal 
hernia management, from initial diagnosis to therapeutic selection.

Keywords: American Foregut Society (AFS), Endoscopic, Esophagus, Hiatal hernia, Proton pump inhibitors (PPIs)

ABSTRAK

Hiatal hernia adalah kondisi medis yang ditandai dengan penonjolan abnormal bagian atas lambung atau 
organ intraabdomen lainnya melalui celah diafragma. Kejadian hiatal hernia dapat bersifat tidak bergejala 
sampai gejala berat. Paparan asam berulang, pemendekan dari otot dan berpindahnya esofagus kearah proksimal 
menyebabkan terjadinya hiatal hernia. Klasifikasi hiatal hernia berdasarkan endoskopi American Foregut Society 
(AFS) dibagi menjadi tipe I-IV. Pengobatan pada hiatal hernia biasanya tidak diberikan pada pasien yang tidak 
bergejala. Mencegah paparan rokok, penurunan berat badan, menghindari sumber makanan dan minuman 
pencetus menjadi pilihan dalam pengobatan non farmakologi. Proton pump inhibitor (PPIs) menjadi pilihan 
pertama dalam pengobatan farmakologi. Pembedahan merupakan satu-satunya cara untuk mengembalikan 
organ yang mengalami hernia ke dalam rongga intraabdomen dan untuk memperbaiki kelainan fungsional yang 
terkait dengan hernia hiatus. Review Article ini bertujuan untuk memberikan pengetahuan mengenai penangan 
secara komprehensif pada kasus hiatal hernia, dari awal diagnosis hingga pemilihan terapi.

Kata kunci: American Foregut Society (AFS), Endoskopi, Esofagus, Hiatal hernia, Proton pump inhibitors (PPIs) 
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INTRODUCTION

A hiatal hernia is a medical disorder where part of 
the abdominal cavity herniates through the esophageal 
hiatus into the mediastinal cavity, including the 
proximal portion of the stomach.1 The diaphragm 
contains a small aperture that allows the esophagus 
to connect with the stomach at the gastroesophageal 
junction (GEJ).2 However, when the stomach protrudes 
through the esophageal hiatus into the chest cavity, the 
lower esophageal sphincter (LES) is compromised. 
This shows that gastric contents and acid can reflux 
into the esophagus, causing gastroesophageal reflux 
disease (GERD).2 Therefore, this review aims to 
provide comprehensive insight into the management 
of hiatal hernia, ranging from initial diagnosis to the 
selection of appropriate therapy.

METHODS

A literature search was conducted using PubMed/
MEDLINE, Scopus, and Google Scholar. The 
search strategy included combinations of several 
keywords, namely “hiatal hernia,” “paraesophageal 
hernia,” “diagnosis,” “classification,” “management,” 
“fundoplication,” “Stretta,” and “transoral incisionless 
fundoplication.” Studies published between 2010 and 
2026 were included when addressing the diagnosis or 
management of hiatal hernia and written in English. 
Eligible sources were clinical trials, observational 
studies, systematic reviews, and clinical guidelines. 
Case reports and expert opinions were not the 
primary focus but were included selectively when 
relevant. Subsequently, titles and abstracts were 
screened, followed by full-text review for eligibility. 
This narrative review was conducted without strictly 
following PRISMA guidelines, although a structured 
method was applied to literature selection.

EPIDEMIOLOGY

The prevalence of hiatal hernia is difficult to 
determine with certainty because most patients are 
asymptomatic or experience mild symptoms, leading to 
the estimation of occurrence frequency. The incidence 
rate often increases with age, affecting approximately 
50–60% of patients aged 50 years. Approximately 9% 
of cases are symptomatic, with an overall incidence of 
10–20% in Western countries.3

A study in the United States identified 316 cases 
of hiatal hernia from 3,179 non-contrast thoracic CT 
scans, with the highest prevalence observed in the 
70–79-year age group, accounting for 45% of cases. 

The incidence was higher in women (66%) compared 
to men (34%), where the majority of cases were found 
in patients with central obesity, accounting for 88% of 
cases.4 Another study conducted in Taiwan, including 
255 patients who underwent laparoscopic vertical 
sleeve gastrectomy, reported type I hiatal hernia in 41 
patients (16.1%).5 Additionally, the report from Jakarta, 
Indonesia, identified this disorder in 16 of 51 patients 
(31.37%) who underwent endoscopic examination.6

PATHOPHYSIOLOGY

The majority of hiatal hernia cases are asymptomatic 
and are discovered incidentally, with chronic esophagitis 
due to acid reflux being considered a predisposing factor. 
This is because acid exposure causes contraction of the 
esophageal muscles, leading to shortening and proximal 
displacement of the esophagus. Increasing age also 
causes fibrosis of the longitudinal esophageal muscles, 
which predisposes to hiatal hernia. Dysfunction of the 
diaphragmatic sphincter, esophagitis due to repeated 
acid exposure, and hiatal hernia collectively contribute 
to enlargement of the hernia.7

Conditions associated with increased intra-
abdominal pressure, such as obesity or multiple 
pregnancies, further exacerbate the disorder by causing 
deterioration of the pharyngoesophageal membrane, 
loss of elastic tissue integrity, expansion of the crural 
opening, and herniation. Consequently, a large hernia 
can develop, producing symptoms like early satiety, 
dysphagia, and regurgitation. In cases of incarceration 
or volvulus, compromised blood flow may lead to 
ischemia, necrosis, and sepsis.8

In terms of classification, type I hiatal hernia, which 
is commonly experienced, arises from the herniation of 
the GEJ into the thoracic cavity. The symptoms include 
decreased haemoglobin levels, regurgitation, acid 
reflux, dysphagia, chest discomfort, and a persistent 
cough. Type II occurs less frequently than type I but 
may cause conditions such as anemia due to ulcers on 
the gastric surface, postprandial acid reflux, and chest 
pain. Delayed esophageal and gastric emptying may 
result in digestive disturbances. Moreover, types II and 
III can cause regurgitation of food, and occasionally, 
blood may occur, leading to substernal chest pain. 
Aspiration of food particles and acid into the airway 
causes coughing and discomfort in the throat and chest. 
Type IV hiatal hernia is related to more serious and 
potentially fatal complications, including esophageal 
rupture, massive gastrointestinal hemorrhage, luminal 
obstruction, and strangulation of the intestines. 9
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DIAGNOSIS

Esophagogastroduodenoscopy (EGD)

Clinical indications for endoscopy include the 
presence of GERD symptoms refractory to treatment, 
alarm features such as anemia, gastrointestinal 
bleeding, dysphagia, and unexplained weight loss, as 
well as symptoms in patients older than 50 years. In 
asymptomatic cases, there is no indication to perform 
investigations for hiatal hernia detection.10 To address 
this limitation, esophagogastroduodenoscopy offers 
the advantage of direct visualization of the esophageal, 
gastric, and duodenal mucosa. In addition to confirming 
the presence of a hiatal hernia, it can also detect 
abnormalities such as Barrett’s esophagus, Cameron 
ulcers, and other lesions suggestive of malignancy.11

Esophageal Manometry

Esophageal manometry shows a separation of 2 cm 
or more between the crural diaphragm and the lower 
esophageal sphincter (LES). The limitation of this 
method is the difficulty in accurately positioning the 
manometry catheter, leading to application in fewer 
than 50% of cases.11 Despite the limitation, manometry 
evaluates the adequacy of peristaltic function and is 
particularly valuable in the preoperative assessment of 
patients undergoing fundoplication.10

pH Test

A pH test is not often required for the diagnosis of 
a hiatal hernia, but it facilitates the analysis of reflux 
episodes in patients. Furthermore, pH is shown in 

patients with pathological GERD without high-grade 
reflux esophagitis.11

Computed Tomography (CT)

CT examination is not routinely performed, as a 
hiatal hernia is usually detected incidentally during 
CT scans conducted for other indications. Therefore, 
CT imaging is used to rule out complications such as 
perforation, pneumoperitoneum, and gastric volvulus 
in cases of paraesophageal hernia.10,11

CLASSIFICATION

Hiatal hernia can be classified into types I–IV 
based on the anatomical position of the GEJ and 
the extent of organ herniation into the intrathoracic 
cavity. Type I hiatal hernia, also known as a sliding-
type hernia, is defined by the upward migration of the 
GEJ together with part of the gastric cardia through 
the diaphragmatic hiatus. It is the most common 
type, accounting for approximately 85–95% of cases. 
Meanwhile, types II–IV are collectively referred to as 
paraesophageal hernias. Type II is characterized by a 
normally positioned GEJ, with herniation of a portion 
of the gastric fundus into the intrathoracic cavity. Type 
III, also known as the mixed type, combines features 
of types I and II, comprising the protrusion of both 
the stomach and GEJ. Type IV is characterized by 
displacement of the GEJ higher into the thoracic cavity 
due to herniation of the stomach and other visceral 
organs, such as the pancreas, spleen, colon, and small 
bowel. The distinctions between types I-IV are shown 
in Figure 1.12,13

Figure 1. Comparison of Radiologic Appearances of Type I–IV Hiatal Hernias13
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The American Foregut Society (AFS) classification 
system is determined by evaluating the extent of 
hiatal disruption as well as the presence or absence 
of the flap valve, using Length, Diameter, and Flap 
valve parameters. Length (L) refers to the hiatal 
axial length (cm), Diameter (D) is the hiatal aperture 
(cm), and Flap valve (F) describes the presence of 
the gastroesophageal flap valve. The AFS grading 
system starts with grade 1, which represents intact 
GEJ anatomy, a hiatal diameter of approximately 1 
cm, as well as an intact, functional flap valve (L0, D1, 
F+). At this stage, there is no axial elongation of the 
GEJ, and the flap valve remains within normal limits. 
Endoscopically, this is characterized by the presence 
of thick, well-formed valve lips creating an omega 
configuration with an angle of approximately 270°. 
Grade 1 also has sufficient intra-abdominal esophageal 
length to maintain an effective flap valve14

In comparison, AFS grades 2 to 4 describe 
progressive severity of abnormalities at the GEJ. 
Grade 2 represents partial disruption and reduced intra-
abdominal esophageal length, which is characterized 
by a hiatal diameter of 1–2 cm and loss of the 
gastresophageal flap valve. This loss is shown by 
thinning of the valve lips and lack of the omega 
shape (L0, D1–2, F−), which serves as a key feature 
distinguishing AFS grade 2 from grade 1.14

AFS grade 3 is characterized by an axial hiatal 
length of approximately 2 cm or a dilated hiatal aperture 
measuring 2–3 cm, together with the absence of the flap 
valve (L0–2, D2–3, F−). Grade 4 shows total disruption 

of the GEJ, defined by an axial hiatal length exceeding 
2 cm or a significantly widened hiatus greater than 3 
cm in diameter, with loss of the flap valve (L>2, D>3, 
F−). Hiatal hernia severity is assessed using the LDF 
criteria, and classification is based on the most severe 
parameter identified. To promote consistent use of this 
system, a color-coded model differentiates normal GEJ 
anatomy at AFS grade 1 (green) from increasing degrees 
of hiatal disruption at grade 2 (yellow), grade 3 (orange), 
and grade 4 (red), as shown in Figure 2.14

The AFS classification has been shown to identify 
the presence of GERD and stratify severity based on the 
degree of hiatal hernia. According to previous studies, 
AFS grades have been associated with a progressive 
rise in the prevalence of severe GERD, reported 
3.5%, 5.3%, 37%, and 54% for grades 1, 2, 3, and 4, 
respectively.15 In comparison, the HILL classification 
shows substantial overlap between grades 2 and 3, 
showing the limited ability to clearly discriminate 
between GERD and non-GERD patients. However, the 
classification appears to be less effective in evaluating 
severe GERD. This suggests that the AFS classification 
can provide superior diagnostic performance compared 
to the HILL classification.15

Studies comparing AFS and HILL classifications 
based on interobserver variability among endoscopists 
have also reported lower interobserver variability with 
the AFS system. This shows improved diagnostic 
consistency and reproducibility, thereby supporting 
the reliability of the AFS classification in clinical 
practice.16

Figure 2. Hiatal Hernia Classification According to the American Foregut Society (AFS) Based on the LDF 
Components (Length/Diameter/Flap Valve)14
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TREATMENT

Treatment of a hiatal hernia is often not required 
in asymptomatic patients. However, paraesophageal 
hernias are considered for intervention because of the 
potential risk of complications. In symptomatic cases, 
management is primarily directed at alleviating GERD 
through the use of medications that suppress gastric 
acid production to reduce reflux-related symptoms 
and prevent esophageal complications. Sliding hiatal 
hernias can be managed with non-pharmacological 
measures, including smoking cessation, weight loss, 
and avoidance of trigger foods and beverages such 
as alcohol, coffee, mint, and fatty foods. When these 
measures are insufficient, proton pump inhibitors 
(PPIs) are recommended as the first-line treatment, 
due to their superior ability to suppress gastric acid 
and effectively manage reflux esophagitis and typical 
GERD symptoms. Histamine-2 receptor blockers 
and antacids are less effective and are generally used 
as alternative options when PPIs are not suitable. 
Therefore, the recommended method is to use the 
minimum effective PPI dose sufficient to control 
symptoms. Despite their efficacy, adverse effects are 
associated with PPIs, which include headache, diarrhea, 

and a higher risk of gastrointestinal infections, such as 
infectious gastroenteritis and Clostridium difficile–
associated colitis. Rare but serious complications 
include acute interstitial nephritis and profound yet 
reversible hypomagnesemia. Prolonged use has also 
been related to osteopenia and small intestinal bacterial 
overgrowth, although there is limited supporting 
evidence. Administration of probiotics containing 
Lactobacillus acidophilus and Bifidobacterium strains 
can help reduce symptoms in hiatal hernia.10,17 Due to 
the variability in clinical presentation and disorder 
severity, the treatment method for hiatal hernia should 
be patient-specific, as shown in Figure 3.18

Surgical intervention is the only method capable of 
repositioning herniated organs back into the abdominal 
cavity and addressing the functional defects related to a 
hiatal hernia. Currently, laparoscopic fundoplication is 
considered the standard operative method, comprising 
several key components. These include mobilization 
of the distal esophagus, reduction of the associated 
hiatal hernia, and either partial (Toupet 270°) or 
complete (Nissen 360°) fundoplication around 
the esophagus. Despite its effectiveness, current 
guidelines emphasize that surgical intervention is not 

Figure 3. Treatment Algorithm of Hiatal Hernia (GORD: Gastro-Oesophageal Reflux Disease; NGT: Nasogastric Tube; OGD: 
Oesophago-Gastro-Duodenoscopy; PEH: Paraoesophageal Hernia).18
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necessary for asymptomatic hernia. When shown in 
paraesophageal hernia, laparoscopic correction can 
be technically demanding due to significant distortion 
of normal anatomy. The procedure typically includes 
full excision of the hernia sac from the mediastinum, 
mobilization of the esophagus, approximation of the 
hiatal defect (occasionally reinforced with mesh), and 
completion of a fundoplication.10

A study in Japan reported outcomes of surgical 
treatment in 25 elderly patients with hiatal hernia, 
showing that laparoscopic surgery led to faster 
postoperative recovery and a shorter average hospital 
stay of 11.9 days, compared with 73.8 days for 
laparotomy. However, there were no postoperative 
mortalities observed in any case.19 Another study 
from Chile, comprising 121 patients with hiatal hernia 
who underwent laparoscopic surgery, found that 
postoperative complications were more common in 
elderly patients with a longer history of symptoms and 
type IV cases. There was no postoperative mortality, 
although one case required reoperation for a type 
III hiatal hernia with severe esophagitis.20 A large 
study including 9,171 cases comparing laparoscopic, 
open, and robotic-assisted surgical methods showed 
that laparoscopic and robotic-assisted methods were 
associated with lower costs, shorter hospital stays, and 
lower rates of complications and mortality compared 
with open hiatal hernia repair.21

Toupet  fundoplicat ion (TF) and Nissen 
fundoplication (NF) are both effective surgical methods 
that increase LES pressure by approximately 10 and 
12 mmHg, respectively. However, TF is superior in 
preserving esophageal motility and is associated with 
fewer early obstructive symptoms compared to NF. 
These methods significantly improve GERD Health-
Related Quality-of-Life (GERD-HRQL) scores, 
although a greater reduction has been observed in the 
TF group.22

Other studies have shown that TF and NF remain 
equally effective in controlling reflux symptoms, 
swallowing function, and patient quality of life over 
long-term follow-up exceeding 15 years. Specifically, 
TF shows an advantage during the first postoperative 
year due to a lower incidence of dysphagia, but no 
significant differences are observed between the two 
methods after a decade.23 Comparative analyses using 
the DeMeester index have also shown significant 
reductions at one year in both groups, decreasing from 
60.51 ± 28.40 to 11.70 ± 9.65 in TF and from 55.23 ± 
25.12 to 11.45 ± 10.20 in NF.24

A large comparative study, which comprises 
24,488 patients undergoing laparoscopic hiatal hernia 
repair, evaluated outcomes at 30 days postoperatively 
and found no significant differences in mortality 
or morbidity between mesh and non-mesh groups. 
However, mesh use was associated with longer 
operative time, extended hospital stay, and higher 
readmission rates.25 In a 13-year follow-up study, 
patients in the mesh group experienced a higher 
incidence of dysphagia to solid foods, without a 
reduction in recurrence rates.26 The expert panel did not 
issue an evidence-based recommendation supporting 
or opposing the use of mesh in hiatal hernia repair, as 
sufficient results are currently unavailable. Therefore, 
the decision to use mesh should remain a shared 
decision-making process between the surgeon and 
the patient.27

Magnetic Sphincter Augmentation (MSA) is a 
minimally invasive procedure for controlling GERD 
symptoms, including the laparoscopic implantation of 
10 or more magnetic beads (LINX™ device), as shown 
in Figure 4. The device is positioned circumferentially 
around the LES, enhancing sphincter closure and 
tightness, while allowing expansion of the beads during 
food passage through the esophagus. This procedure 
is used to prevent the progression of GERD and can 
be applied in cases of hiatal hernia.28,29

Figure 4. LINX™ Device in Magnetic Sphincter Augmentation28
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Quality of life in patients with GERD improves after 
MSA, as shown by a reduction in GERD-HRQL scores 
from 20.5 to 3.6. In line with the improvement, the need 
for PPIs in patients with hiatal hernia decreases after 
undergoing MSA.30 A previous study reported that the 
rate of reoperation was higher in patients undergoing 
MSA compared with those who received NF, at 10% 
and 4%, respectively. Recurrent hiatal hernia was also 
observed more frequently in the MSA than in the NF 
group, with rates of 18% and 7%, respectively.31

Transoral endoscopic treatments have been 
developed to fill the gap between invasive surgical 
fundoplication and long-term pharmacologic 
management of GERD. One of these treatments is 
Transoral Incisionless Fundoplication 2.0 (TIF 2.0), 
where the gastric fundus is mobilized and wrapped 
around the distal esophagus, then secured using 
polypropylene fasteners. The main objective of TIF 
2.0 is to achieve endoscopic fundoplication aimed at 
reconstructing the angle of His. This is accomplished 
by placing stabilizing T fasteners approximately 2–3 
cm above the GEJ, along with the stepwise creation 
of a 270-degree esophagogastric wrap.29

A comparative study evaluating TIF and NF 
in patients with hiatal hernia found no significant 
difference in PPI discontinuation rates or recurrence 
between the two groups. However, TIF was associated 
with a shorter length of hospital stay, fewer short- and 
long-term adverse events, and a lower incidence of 
bloating symptoms at 6-month follow-up compared 
with NF.32

Endoscopic radiofrequency anti-reflux therapy 
(Stretta) is another procedure that delivers controlled 
radiofrequency energy to the LES and the gastric 
cardia, leading to smooth muscle remodeling. This 
process increases the thickness of the musculature as 
well as the size and density of smooth muscle fibers 
within the treated area. Despite these effects, Stretta 
is not effective in patients with a hiatal hernia larger 
than 2 cm, significant dysphagia, severe esophagitis 
(Los Angeles grade C or D), or impaired esophageal 
peristalsis. Since the procedure does not strengthen the 
extrinsic barrier of the GEJ, the presence of a hiatal 
hernia remains an important factor that can reduce its 
overall efficacy.33–35

CONCLUSION

In conclusion, treatment of hiatal hernia is indicated 
only for symptomatic cases, with PPIs serving as the 
main pharmacological management. Although medical 

treatment focuses on symptom control, surgical 
intervention remains the only method to restore 
herniated organs to their normal anatomical position. 
Among various options, laparoscopic fundoplication 
is the preferred surgical method due to its association 
with lower postoperative complication rates.
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