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Abstract

Type IV paraesophageal hernia (PEH) is very rare,
and is characterized by the intrathoracic herniation
of the abdominal viscera other than the stomach into
the chest. We describe a 78-year-old woman who
presented at our emergency department because of
epigastric pain that she had experienced over the past
24 h. On the day after admission, her pain became
severe and was accompanied by right chest pain and
dyspnea. Chest radiography revealed an intrathoracic
intestinal gas bubble occupying the right lower lung
field. Emergency explorative laparotomy identified a
type IV PEH with herniation of only the terminal ileum
through a hiatal defect into the right thoracic cavity.
In this report, we also present a review of similar
cases in the literature published between 1980 and
2015 in PubMed. There were four published cases
of small bowel herniation into the thoracic cavity
during this period. Our patient represents a rare case
of an individual diagnosed with type IV PEH with
incarceration of only the terminal ileum.

Key words: Gangrene; Hiatal; Ileum; Paraesophageal
hernia; Thoracic cavity
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Core tip: Type IV paraesophageal hernias (PEH) is
very rare, occurring in only 2%-5% of all PEH cases.
The clinical course of PEH may present with minimal
symptoms, but potentially life-threatening complications
such as strangulation, necrosis, or perforation could
occur. Early recognition and prompt therapy of these
hernias and associated comorbidities are crucial.
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INTRODUCTION

Hiatal hernias are classified into four types: more than
95% are type 1 or sliding hernias™™!, whereas less than
5% are paraesophageal hernias (PEH) (types II-IV)™.
Type IV PEH is very rare, comprising only 2%-5% of all
cases?, and is defined by the intrathoracic herniation
of the abdominal viscera other than the stomach
into the chest. Sporadic cases of hiatal hernias of the
stomach plus the colon, greater omentum, mesentery,
or small bowel; the colon alone; or the gastric volvulus
alone have been reported™. However, herniation of the
terminal ileum without the involvement of the other
abdominal components has rarely been reported.
The initial symptoms of PEH may be subtle, and can
therefore be neglected or else lead to misdiagnosis.
PEH merits separate consideration from the more
commonly diagnosed sliding hiatal hernia owing to the
possibility of life-threatening complications such as
strangulation, necrosis, or perforation'!. In reporting
the rare case of a terminal ileum within an incarcerated
PEH without involvement of the abdominal viscera,
we highlight the importance of careful differential
diagnosis and early treatment of such conditions to
avoid life-threatening complications.

CASE REPORT

A previously healthy 78-year-old woman presented at
our emergency department with epigastric pain and
nausea experienced over the past 24 h. She reported
no trauma or surgery. On examination, the epigastrium
was tender but findings were otherwise unremarkable.
Initially, a blood test revealed a normal white blood
cell count of 8530 cells/mm?®, a hemoglobin level of
11.8 g/dL, and normal electrolyte levels. One day after
admission, her epigastric pain became severe and
was accompanied by right chest pain and dyspnea.
Examination revealed epigastric tenderness with positive
bowel sounds and absent breath sounds at the right lung
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Figure 1 Plain chest radiography computed tomography of the patient.
Chest radiograph (A) revealed an intrathoracic intestinal gas bubble and an air
fluid level (arrow). Thoracoabdominal computed tomography (B) confirmed an
incarceration of small intestine in right thoracic cavity (arrow).

base. We repeated the blood test; this time, there were
abnormalities as follows: white blood count, 30890 cells/
mm?®; band neutrophils, 26%; creatine phosphokinase,
528 U/L; and C-reactive protein, 25.2 mg/dL. Plain
chest radiography (Figure 1A) revealed an intrathoracic
intestinal gas bubble occupying the right lower lung
field and an air-fluid level. Subsequent computed
tomography (CT) of the chest and abdomen (Figure 1B)
revealed a large segment of the small intestine within
the right thoracic cavity. Upon emergency explorative
laparotomy, the terminal ileum was found to be
incarcerated within a hiatal defect (Figure 2A); however,
the gastroesophageal junction (GEJ) was located in
its normal anatomic position. The terminal ileum was
found to be strangulated and gangrenous. The surgeon
resected approximately 50 cm of the ischemic terminal
ileum (Figure 2B) with primary anastomosis. The hiatal
defect, 5 cm long, was repaired with a prolene mesh.
The patient had an uneventful postoperative course and
was discharged 17 d after admission.

DISCUSSION

Hiatal hernia is a condition in which portions of the
abdominal contents, mainly the GEJ and stomach, are
proximally displaced above the diaphragm through
the esophageal hiatus into the mediastinum®!.
Hiatal hernias can be classified into four types,
Type I is a sliding hernia that occurs when the GEJ
migrates into the posterior mediastinum through the
hiatus because of laxity of the phrenoesophageal
ligament™®. Types I, I, and IV hiatal hernias are
known as PEH. Type 1I is the classic form of PEH,
which occurs when the fundus herniates through the
hiatus alongside a normally positioned GEJ by a defect
in the phrenoesophageal membrane®. Type III is a
combination of type I and II hernias with the GEJ and
stomach cranially displaced through the hiatus. Type
IV is characterized by the displacement of the stomach
plus other organs such as the colon, spleen, and
small bowel into the chest. Our patient was diagnosed
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Figure 2 Intra-operative images revealing a hiatal defect great than 5 cm (A) and a loop of ischemic terminal ileum and ascending colon (B). I: Ischemic

terminal ileum; AC: Ascending colon.

Table 1 Cases of type IV paraesophageal hernia with incarceration of small bowel

Reference/year Age/sex Symptom Involved organ Ischemia Therapy

Ohtsuka et al”!, 2012 78/female Abdominal pain Stomach and Small bowel (ileum) No laparotomy

Pappachan et al, 2013 78/female syncope Small bowel and colon No No

Ho et al®, 2014 78/female  Abdominal pain and vomiting Stomach omentum and small bowel Yes laparotomy
(ileum)

Makris et al”, 2015 66/male Epigastric pain and dyspnea Small bowel (ileum only) Yes laparotomy

Our case 78/female Epigastric pain and dyspnea  Small bowel (terminal ileum only) Yes laparotomy

with type IV PEH on the basis of her terminal ileum
herniating through a hiatal defect into the thoracic
cavity, while the GEJ was in its normal location.

Sporadic cases of hiatal hernias of the stomach
along with the colon, greater omentum, mesentery, or
small bowel, or otherwise only the colon or the gastric
volvulus, have been reported™. Prolapse of peritoneal
organs other than the stomach into the thoracic cavity
is rare. As shown in Table 1, only 5 patients (including
our patient) with type IV PEH involving incarceration of
the small bowel have been reported™®”®!, Our patient’s
diagnosis, a type IV PEH with incarceration of only the
terminal ileum, is extremely rare.

More than 50% of patients with PEHs are
asymptomatic, and many of the symptoms that do
occur are minor and may be overlooked!"!. Typical
symptoms of hiatal hernias include chest pain,
epigastric pain, dysphagia, postprandial fullness,
heartburn, regurgitation, vomiting, weight loss,
anemia, and respiratory symptoms!'®. Patients
may present with severe epigastric pain caused
by incarceration and/or obstruction. If obstruction
persists, ischemia, necrosis, perforation, and septic
shock may ensue. The presence of severe epigastric
tenderness, chest pain, and dyspnea are grounds for
considering a differential diagnosis of type IV PEH.
Plain chest radiography often identifies a PEH as a
retrocardiac air-fluid level within the intrathoracic
stomach or intestine. CT scanning is a helpful tool to
assess the widening of the esophageal hiatus, PEH
size, content, and position. PEH merits additional
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attention compared to the more common sliding hiatal
hernia because of life-threatening complications such
as strangulation, necrosis, or perforation that may
develop!'!. Providing immediate, intensive surgical
intervention is crucial to prevent deterioration.

Acute incarceration of PEH is a surgical emergency
presenting with sudden chest pain, abdominal pain,
or dyspnea. This development can be so rapid that
the patient can present on admission with respira-
tory failure or systemic sepsis, as in the case of our
patient. This can be due to strangulation, necrosis,
or perforation of the abdominal viscera, and can lead
to abdominal emergencies. Options for performing a
PEH repair include the laparoscopic approach, open
laparotomy, and open thoracotomy. Traditionally,
acute incarceration of PEH has been treated with open
surgery, through either the abdomen or the chest, and
has been accompanied by high rates of morbidity and
mortality, especially among older patients'*!!, However,
there are no clear guidelines for emergency treatment
of PEH by laparoscopic or open intervention. One meta-
analysis study that included 20 patients suggested that
emergency open surgery should be indicated when a
patient presents with clear clinical evidence of acute
ischemia, obstruction, or perforation™?. Another meta-
analysis of 64 patients suggested that laparoscopic
repair should be attempted whenever possible, even in
emergency settings, but recognized that conversion to
open repair may be required if ischemia or perforation
is identified!), Based upon these observations, the
presence of clinical evidence of ischemia, obstruction,
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or perforation can determine whether to perform a
PEH repair by laparoscopy or by an open approach in
abdominal emergency cases. Emergency laparoscopic
repair of PEH is safe and feasible in selected patients,
and an emergency open repair may be required to
manage the suspected ischemia and necrosis of the
herniated viscus.

The optimal operative approach, whether laparos-
copic or open, has been debated extensively™,
The benefits of laparoscopic PEH repair include low
morbidity, short hospital stay, and rapid recovery;
these are crucial aspects for elderly patients!*?.
However, some published studies have reported a high
hernia recurrence rate after laparoscopic PEH repair™.
A meta-analysis of 13 retrospective studies including
965 patients who underwent laparoscopic repair
reported an overall hernia recurrence rate of 10.2%
(range, 3%-33%)™. In fact, the true recurrence
rate was 25.5% when a video barium esophagram
was used to assess the repairt™®!. Additionally, the
laparoscopic approach has a steep learning curve and
requires advanced laparoscopic experience to perform
safely and effectively. Other PEH repair methods
include thoracotomy or laparotomy. Laparotomy still
plays an important role in an emergency context
and has a low recurrence rate, ranging from 2.5% to
13%"®, In contrast to laparoscopy, it is characterized
by slower recovery, higher incidence of wound
infections, poorer mediastinal visualization, and more
challenging transhiatal dissection™®. Transthoracic
repair can provide a better view of the herniated
structures, easier sac dissection and resection, and
better mobilization of the esophagus''”’. Disadvantages
of a thoracotomy include incisional discomfort, pul-
monary complications, prolonged hospital stay, as well
as difficulty assessing the intra-abdominal organs.
A retrospective study of 240 patients undergoing
primary transthoracic repair reported a 10% anatomic
recurrence rate™, Hence, surgeons should carefully
consider the risk of complications and the possible
reduction in recurrence rates before selecting the best
intervention method.

The incidences of esophageal hiatal hernia are
increasing as the population ages; approximately
60% of individuals > 50 years of age are affected
by this condition*®, In elderly adults, an increase
in the laxity of the diaphragmatic crus forming the
esophageal hiatus, as well as high abdominal pressure
that causes enlargement of the esophageal hiatus,
may cause hiatal hernias'®. Early recognition of
symptoms associated with type IV PEH is critical.
Physicians should be alert to the possibility of type
IV PEH in patients presenting with rapid onset of
severe epigastric tenderness along with chest pain
and dyspnea, especially in older individuals. This
report highlights the importance of careful differential
diagnosis and early treatment of PEH to avoid life-
threatening sequelae.
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COMMENTS

Case characteristics
A previously healthy 78-year-old woman presented with epigastric pain and
nausea that progressed to dyspnea and right chest pain after admission.

Clinical diagnosis
The patient exhibited positive bowel sounds and absent breath sounds at the
right lung base.

Differential diagnosis
Peptic ulcer perforation, lung abscess, and pneumothorax were considered.

Laboratory diagnosis

The patient had an elevated white blood cell count of 30890 cells/mm’, band
neutrophil content of 26%, creatine phosphokinase of 528 U/L, and C-reactive
protein of 25.2 mg/dL.

Imaging diagnosis

Plain chest radiography revealed an intrathoracic intestinal gas bubble
occupying the right lower lung field and an air-fluid level; computed tomography
of the chest and abdomen revealed a large segment of small intestine within
the right thoracic cavity.

Pathological diagnosis

Sections of the terminal ileum showed evidence of ischemic bowel disease with
marked mural infarction; furthermore, marked transmural ischemic necrosis with
dense inflammatory cell infiltration was observed.

Treatment

Emergency explorative laparotomy was performed: approximately 50 cm of the
ischemic terminal ileum was resected and the hiatal defect (5 cm) was repaired
with a prolene mesh.

Related reports

Herniation of the stomach along with the abdominal viscera is the most common
presentation of type IV paraesophageal hernia (PEH); colon- or pancreas-only
herniation has also been reported.

Term explanation

Type IV PEH is a hernia characterized by displacement of the stomach in
addition to other organs, such as the colon, spleen, and small bowel, into the
chest.

Experiences and lessons

This case not only represents the first reported type IV PEH involving the
incarceration of only the terminal ileum and no other abdominal visceral organs,
but also provides a differential diagnosis in elderly adults with symptoms of
severe epigastric and chest pains, and describes early treatment to avoid life-
threatening complications.

Peer-review

Case report on a paraesophageal hernia combined with an incarcerated
segment of terminal ileum. A rare case with short overview of existing literature
and illustrative images.
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