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INTRODUCTION

Summary

Hiatal hernia is a common pathology in the field of surgery, the frequency of occur-
rence increases along with age. It is caused by an increase anintra-abdominal pressure
and weakening of the diaphragm crura tissues. Sliding hiatal hernia and paraoesopha-
geal hernia are distinguished. Patients with diaphragmatic hernia reveal many non-specific
symptoms which causes delay of proper treatment in favors of the treatment due to other
diseases. The most frequently, patients present symptoms of gastroesophageal reflux and
are treated conservatively with proton pump inhibitors.

Epidemiology of hiatal hernia occurrence has been analyzed along with their pathogenesis,
symptomatology, the most frequently used diagnostic methods and therapeutic possibilities.

The type of applied procedure should depend on the size and type of hernia, preopera-
tive symptoms and co-morbidities and current scientific reports. Surgical treatment brings
satisfying therapeutic results and is connected with law risk of complications.

Streszczenie

Przepuklina rozworu przetykowego jest czestg patologia, a czesto$¢ wystepowania
ro$nie wraz z wiekiem. Spowodowana jest wzrostem cisnienia $rédbrzusznego oraz osta-
bieniem tkanek odndg przepony. Wyrdzniamy przepukline wslizgowsg i przepukline oko-
foprzetykowa. Pacjenci z przepukling przeponowg majg wiele niespecyficznych objawow,
ktore sprawiaja, ze pacjenci leczeni sg z powodu innych choréb, opdzniajac wiasciwe
leczenie. Najczesciej chorzy demonstrujg objawy refluksu zotadkowo-przetykowego i le-
czeni sg zachowawczo inhibitorami pompy protonowe;.

Przeanalizowano epidemiologie wystepowania przepuklin rozworu przetykowego, ich
patogeneze, symptomatologie, najczesciej stosowane metody diagnostyczne oraz moz-
liwoéci terapeutyczne.

Rodzaj podjetego leczenia musi by¢ dostosowany do wielkosci i rodzaju przepukliny, obja-
wow przedoperacyjnych i choréb wspdtistniejacych oraz oparte na najnowszych doniesieniach
naukowych. Leczenie chirurgiczne daje dobre efekty terapeutyczne i wigze sie z niskim ryzykiem.

culatory failure, angina, ulcerous disease (2). The most

Hiatal hernia is a frequent pathology and its frequen-
cy of occurrence increases along with age. Four types
are distinguished: sliding hiatal hernia, paraoesopha-
geal hernia, mixed hiatal hernia and giant hiatal hernia.
The first is the most frequent and is connected with re-
flux disease (1).

Patients with hiatal hernia present many different
symptoms, such as thoracic pain, dyspnea, belching,
heartburn, recurrent pneumonia, hoarseness, chronic
cough, anemia caused by iron deficits. Non-specific
symptoms are connected with the fact that patients are
under control of different specialists and are treated
due to different conditions such as asthma, COPD, cir-
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frequently, patients present symptoms of gastroesoph-
ageal reflux and are treated conservatively with proton
pump inhibitors.

Literature reports that hiatal hernia coexisting with
GERD brings better treatment results, lower number of
remissions, higher improvement of quality of life after
laparoscopic Nissen fundoplication than after conser-
vative treatment with proton pump inhibitors. Surgical
treatment is necessary in case of sliding hiatal hernia
with reflux disease and paraoesophageal hernia. How-
ever, perioperative risk should be considered for pa-
tients in advanced age and numerous co-morbidities
when treatment with proton pomp inhibitors brings
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relief. In patients with non-symptomatic hiatal hernia,
the operative risk should be compared with the risk of
perioperative complications (3).

The first report on hiatal hernias has been published
in 1853 by Bowditch (4). Hirsch in 1900, diagnosed hi-
atal hernia using X-ray (5). Akerlund in 1926 proposed
the term hiatal hernia and classified its 3 types which
are used until now (6).

REVIEW
Epidemiology

The frequency of occurrence of hiatal hernia increases
along with age. Actual frequency of occurrence of hia-
tal hernia may only be estimated due to the fact that it
brings only mild or no symptoms, and diagnostic criteria
may differ. Clinical estimations report that approximately
50-60% of patients over 50 years old suffer from hiatal
hernia (7, 8). The frequency of occurrence of symptom-
atic cases of hiatal hernia is strictly connected with the
recognition of gastroesophageal reflux disease (GERD)
due to the fact that both those conditions are strongly
correlated (9, 10). Approximately 9% of hiatal hernias
are symptomatic. Precise frequency of treated cases of
GERD in large populations is difficult to verify but specific
indexes for Western countries is within 10-20% (11-13).

Sliding hiatal hernia (type 1) are significantly more
frequent and consist of 90-95% of cases, esophageal
type (type ll) consists of only 5% where LES remains below
the diaphragm and the stomach is relocated to the thorax.

Hiatal hernias occur the most frequently in highly
developed countries of Northern America and West-
ern Europe, and the most rarely in African and East-
ern populations (14, 15). Some authors suggest that
predispositions for hiatal hernia development include
insufficient amount of fiber and high sitting position
during defecation (16, 17).

Pathogenesis

Hiatal hernia may be congenital or acquired. Among
acquired hiatal hernias, traumatic and nontraumatic
are distinguished. The most common types of hernia
are acquired in non-traumatic manner. Nontraumatic
acquired hernias are divided into four subtypes: slid-
ing (type l) and paraoesophageal (type Il). Mixed type
with coexisting features of sliding and paraoesopha-
geal hernia are also observed (type llIl). IV type of hiatal
hernia is connected with short esophagus.

Sliding hiatal hernia is most common type of hiatal
hernia. It occurs when the gastro-esophageal junction,
along with the part of the stomach, migrates to the me-
diastinum through the esophagus (fig. 1). In the majority
of patients with esophageal hernia, no symptoms are
observed, in part of patients’ symptoms of reflux are
visible. This type of hernia interferes with the anti-reflux
barrier mechanisms in several ways. The lower esopha-
geal sphincter (LES) relocates from an area with positive
pressure inside the abdominal cavity to the area of low
pressure in the thorax, which interferes with the activity of
the sphincter. What is more, the relaxation of diaphragm

Weak diaphragm Hiatal hernia

Fig. 1. Sliding hiatal hernia. Original Artwork by: https://mexicobaria-
triccenter.com/hiatal-hernia-paraesophageal-peh/

crura reduces the anti-reflux barrier of the esophagus.
The Hiss angle is lost in the diaphragmatic hernia, which
causes higher risk of regurgitation of gastric contents.
These changes, not only predispose to reflux of gastric
contents to the esophagus, but also prolong the time
of acid contact with the esophageal epithelium causing
chronic esophagitis, metaplasia of the epithelium.

In the paraoesophageal hernia, broadened dia-
phragmatic hiatus allow to relocate the stomach fun-
dus to the thorax, the gastro-esophageal junction stays
below the diaphragm (fig. 2). Within the time, the part
of the stomach and other abdominal organs moved to
the thorax are enlarged. In this type of hernia, the ana-
tomical Hiss angle remains unchanged, so there is no
gastro-esophageal reflux (18).

PEH hemnia
Weak diaphragm |

Fig. 2. Paraoesophageal hiatal hernia. Original Artwork by: https://
mexicobariatriccenter.com/hiatal-hernia-paraesophageal-peh/
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Many factors influence the development of hia-
tal hernia. Due to the increasing prevalence in older
people, it is believed that muscle weakness and loss
of flexibility with age predispose to the development
of hiatal hernia. Along with decrease in elasticity, the
cardia may not return to its natural position below the
diaphragm in normal swallowing. Loss of muscular
tension in the diaphragm crura also affect the devel-
opment of diaphragmatic hernias. Another important
factor predisposing to the development of hernias is
the increase in intra-abdominal pressure. Obesity, as
an increasingly common pathology, is associated with
an increase in pressure in the abdominal cavity, and
consequently, obese patients more often suffer from
hernia. There is a theory that suggests a relationship
between increased intra-abdominal pressure during
pregnancy and hernia, which is a probable explanation
for more frequent hiatal hernias in women. The pres-
ence of ascites in the course of, for example, cirrhosis,
is also associated with the occurrence of esophageal
hernia. Burkitt and James suggest that the western diet
containing a small amounts of fiber leads to a state of
chronic constipation and effort during defecation, which
may explain the higher incidence of this condition in
Western countries (19). Conditions, such as, chronic
esophagitis may cause shortening of the esophagus,
causing fibrosis of the longitudinal muscles and thus
predisposing to the hiatal hernia.

Epigastric hernias tend to enlarge within the time,
sometimes the entire stomach is in the thorax. The risk
of incarcerated hernia is approximately 5%. This
condition requires urgent surgical intervention. Due
to the high mortality associated with this condition,
planned surgery for paraoesophageal hernia is recom-
mended (20-22).

Sihvo et al. recommended the surgery of
paraoesophageal hernia, except for those with high
surgical risk (20). The Swiss study by Larusson et al.
states that age, the result of the American Society of
Anesthesiologists (ASA) and the type of surgery are im-
portant prognostic factors in patients undergoing lap-
aroscopic diaphragmatic hernia surgery (21). The re-
searchers recommended caution in balancing surgical
indications with coexisting diseases, age, symptoms
and potentially life-threatening complications (21).
Among the cardiac complications after laparoscopic
procedures of large hiatal hernia, cardiac tamponade,
esophageal fistula, arrhythmias are observed (23).

Diagnostics

Esophageal hernia may be suspected in a patient
during a careful investigation and physical examina-
tion. However, it should be emphasized that most pa-
tients have a low or asymptomatic seizure. Symptoms
that patients report during gathering case history and
the examination are mostly non-specific and may only
suggest the presence of hiatal hernia (2). Diagnosis of
hiatal hernia may be confirmed by radiological, endo-
scopic and manometric examination (24).
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Typical complaints reported by a patient with symp-
tomatic esophageal hernia may include heartburn, re-
flux, dull chest pain, dysphagia, swallowing pain (ody-
nophagia), vomiting, bloody vomiting, early feeling of
satiety, bloating, hoarseness and wheezing, shortness
of breath, recurrent inflammations of the throat, larynx,
lungs. None of the symptoms is pathognomy for hiatal
hernia and may be associated with other diseases (2).

The contrast examination of the upper gastrointes-
tinal tract is a basic test in patients with suspected
diaphragmatic hernia (fig. 3). During the barium test,
a spherical “phrenic ampulla” structure corresponding
to the hernia is visible above the diaphragm (25, 26).
The examination allows determination of the anatomy
of the hernia and qualitative assessment of esophageal
mobility. Due to anatomical conditions, the diagnosis
of small hiatal hernia < 2 cm becomes impractical in
barium contrast examination (27, 28).

Fig. 3. Contrast upper gastrointestinal series

The use of endoscopy has become common over
the past few decades and is now considered a stan-
dard method of diagnosing and treating upper gastro-
intestinal tract diseases (fig. 4). The most commonly
accepted diagnostic criterion for endoscopic hiatal
hernia is a proximal displacement of the gastro-esoph-
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ageal junction > 2 cm above the diaphragmatic cavi-
ty (29, 30). The examination also evaluates the presence
of esophagitis and esophageal dysplasia (31).

Fig. 4. Gastroscopy

CT or MRI scan may provide a three-dimensional
reconstruction of the anatomy and the content of the
hernia sac especially before planned surgery (fig. 5).

Fig. 5. CT

High resolution esophageal manometry (HRM) is
another diagnostic tool for hiatal hernia (32). In the
Weijenborg study evaluating HRM records, endoscop-
ic reports and barium esophagus results, HRM had
a sensitivity of 92% and a specificity of 95% for identi-
fying hiatal hernia compared with 73% of the sensitivity
of endoscopy and radiography (33).

Therapeutic possibilities

Proper and early diagnostics followed by immedi-
ate treatment allow to avoid complications related to
esophageal hernia. The most common complications
of untreated hiatal hernia with or without GERD include
Barrett’s esophagus and esophageal cancers, Mallo-
ry-Weiss Syndrome, chronic gastritis, lower esopha-

gus stenosis, esophageal ruptures, recurrent aspira-
tion respiratory tract infections of (34).

The first planned surgical procedure has been per-
formed almost 100 years ago by Soresi in 1919. The 20"
century is the dynamic development of surgical tech-
niques, initially classical and now laparoscopic (35).

The surgery of diaphragmatic hernia aims at relocation
of the stomach and other organs from the thorax to the
abdominal cavity, removal of the hernia sac and bringing
diaphragm crura closer. Not all patients with diagnosed
hiatal hernia must be a subject to surgery. The occurring
complications of GERD, such as stenoses, ulcerations
and bleeding, despite aggressive pharmacological treat-
ment are an indication for surgical treatment, especially in
young patients. Moreover, complications of the respiratory
system, recurrent aspiration pneumonia require surgery.
Patients who have been diagnosed with a paracesopha-
geal hernia should be subject to a planned operation due
to serious complications.

Hiatal hernia repair surgery may be performed using an
open or laparoscopic method, which is now used more fre-
quently (36). These procedures provide relief of symptoms
in 80-90% of patients with low mortality and morbidity.

The most common type of surgery currently being
performed is Nissen’s fundoplication. The procedure
involves enlacement of the fundus around the gastro-
esophageal junction by 360° and reducing the light of
the esophagus by applying sutures to the diaphragm
crura. The surgery may be supplemented with gas-
tropexy, which is, placement of the stomach below the
diaphragm using sutures (37) (fig. 6).
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Fig. 6. Nissen fundoplication. Original Artwork by James P. Gray, M.D. 2007

The next frequently performed procedure is the
Toupet operation, which is a variation of the Nissen op-
eration and involves enlacement of the fundus around
the esophagus by 180°. It aims to reduce the proba-
bility of post-operative dysphagia, which often occurs
after Nissen’s fundoplication.

In patients with large diaphragmatic defects, espe-
cially in the paraoesophageal type, in which it is not
possible to close the diaphragm with sutures, synthetic
meshes may be used (38-40).

CONCLUSIONS

The development of hiatal hernia imaging tech-
niques, understanding the pathophysiology of
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the disease and the creation of effective drugs for
the treatment of gastro-esophageal reflux led to
the elaboration of an algorithm for qualifying and
therapeutic procedures. Observation of the results
of surgical treatment, complications and inconve-

niences in operated patients resulted in the de-
velopment of various surgical methods. Surgical
procedures in cases of hiatal hernia and gastro-
esophageal reflux require basic knowledge about
current scientific reports.
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