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Introduction

Orthopnea is a sensation of shortness of breath,
which occurs in recumbent position and is usually im-
proved by standing or sitting.1 It is different from
paroxysmal nocturnal dyspnea, a breathlessness sen-
sation which occurs in the night and awakes the pa-
tient 1-2 h after sleep.2 Other different forms of
breathlessness are trepopnea, a form of dyspnea oc-
curring in one lateral decubitus and platypnea which
occurs in the upright position.

Usually, orthopnea presents in advanced heart fail-
ure and results from increased pulmonary capillary
pressure secondary to central fluid redistribution. Less
frequently lung diseases, abdominal obesity, neurolog-
ical and diaphragm disorders can be associated with
this symptom.

Case Report

An 81-year-old woman presented to the Emer-
gency Department (ED) with a two-week history of
orthopnea, fever and low back pain resistant to anal-
gesics. She reported a history of severe constipation
treated at home with laxatives. Vital signs were normal
except for low peripheral oxygen saturation (87%) and
fever (38.4°C). Physical examination revealed reduc-
tion in vesicular breath sounds, minimal bibasilar lung
crackles and diffuse abdominal tenderness. Laboratory
tests showed leukocytosis (white blood cells
16×109/L) with neutrophilia, elevation of erythrocyte
sedimentation rate, C-reactive protein (62 mm/h and
172 mg/L, respectively), amylase (650 U/L) and lac-
tate dehydrogenase (955 U/L). Lipase levels were
within normal range and blood cultures were negative.
Electrocardiogram performed in the ED was normal.
Blood gas analysis revealed acute hypercapnic respi-
ratory failure. Chest X-ray showed massive bowel
loops herniation into the thoracic cavity (Figure 1A).
Contrast-enhanced computed tomography (CECT)
confirmed the presence of a large diaphragmatic her-
nia with massive intestinal and gastric herniation re-
sulting in bowel obstruction, wall ischemia and lung
atelectasis from extrinsic compression (Figure 1B and
C). There was no history of trauma. Broad-spectrum
antibiotics were started, and the patient underwent
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prompt surgical reduction of the hernia and repair of
the diaphragmatic defect. 

Discussion
Congenital diaphragmatic hernia (CDH) is a rare

disease, occurring in 1 per 3000 live births, in which
the diaphragm does not form properly during embryo-
genesis.3 CDH results in different degrees of aperture
of the diaphragm (from small to severe) and patients
can be asymptomatic or manifest with acute life-threat-
ening symptoms.3-5 The etiology of CDH is still un-
known, but it has been hypothesized a multifactorial
etiology in which both genetic and environmental fac-
tors play a role.3 Recurrent genetic causes are deletions
(1q41-42, 4p16, 8p23.1, 8q23.1, 15q26.1, 17.q12), tri-
somy (chromosome 21, 18, 13, 16, 22) and single mu-
tations in >20 different genes resulting in CDH alone
or in combination with other organ abnormalities. Car-
diopulmonary, gastrointestinal, musculoskeletal and
genitourinary systems can be affected configuring spe-
cific clinical syndromes.6-10 Environmental factors such
as vitamin A deficiency or herbicide exposure (e.g., ni-
trofen) have also been associated with CDH.11-14

Alcohol use and maternal pregestational diabetes
are also significantly associated with CDH.15 The di-
agnosis is usually achieved with imaging (ultrasound)
in the prenatal period,1,2 and the evolution of diagnos-
tic techniques has dramatically decreased the number
of cases found in post-natal period.16

In the elderly, diaphragmatic hernias due to con-
genital etiology are detected with a frequency of 0.17-
6%, being most often associated with acquired causes
such as thoraco-abdominal injuries.17

Asymptomatic cases are usually missed on a first
clinical evaluation, and manifest only with overt signs
of complications.17 Acute respiratory failure can be the
result of severe lung compression from incarcerated
bowel loops or stomach. Patients present often with
dyspnea. Sometimes they present with orthopnea,
which mimics symptoms of heart failure especially if
bibasilar crackles are appreciable.18 Lung auscultation
can reveal also the presence of bowel sounds in one
or both chest areas, without any vesicular murmur on
examination.17 Blood gas analysis can reveal acute
type II respiratory failure, but the use of noninvasive
positive-pressure ventilation (NPPV) should be used
with caution because it can further deteriorate the clin-
ical picture by increasing abdominal pressure and di-
aphragmatic herniation.19

Patients with CDH can present also with abdominal
pain and vomiting secondary to bowel obstruction and
volvulus. As in this case, patients can have a chronic
history of constipation treated unsuccessfully with lax-
atives. Fever and tachycardia can dominate the clinical
picture in case of bowel strangulation.20 In rare cases,
gastric volvulus presenting with acute epigastric pain
and fever have been described in the literature. These
clinical signs should alert clinicians to consult early the
surgeon to avoid any therapeutic delay.21,22
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Figure 1. A) Plain chest radiograph showing massive bowel loops herniation into the thoracic cavity (arrows). B and C)
Contrast-enhanced computed tomography (axial and coronal view, respectively) of the chest and abdomen revealing also
the migration of abdominal organs (arrows) and lung atelectasis (arrowheads) resulting from extrinsic compression.
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The diagnosis can be achieved early with imaging.
Chest X-ray can reveal bowel loop and migration of
the other abdominal organs into the thoracic cavity,
but only CECT can demonstrate and quantify with ac-
curacy the type and severity of the diaphragmatic
defect.16,23

Some authors have described the utility of mag-
netic resonance imaging (MRI) in the assessment of
CDH. MRI can distinguish the diaphragm disconti-
nuity from eventration and can characterize better the
hernia location and size. However, this technique is
not feasible in urgent conditions and should be per-
formed only in election in asymptomatic cases or to
monitor recurrence after repair of the defect.24 De-
spite its usefulness in the prenatal period, there is
lack of evidence regarding the diagnostic contribu-
tion of ultrasonography in the adult patients with
CDH.25

Surgery is the mainstay of treatment, and should
be performed immediately when symptoms or com-
plications arise.3 The primary repair of the defect with
hernia reduction or the formation of a neo-diaphragm
with composite mesh are considered both valid ap-
proaches to the CDH. A minimally invasive surgery
compared to the traditional open surgical approach is
associated with lower post-operative mortality and
morbidity.26,27 However, some authors have found that
patients with a patch have a higher rate of recurrence
of CDH than those who underwent primary repair.28

To date, there are not definite conclusions on the best
therapeutic approach and there is need of controlled
prospective trials aimed at comparing both surgical
techniques. In this case, patient was safely treated with
primary repair of the diafragmatic defect. Clinical pic-
ture rapidly improved after surgery with resolution of
symptoms and respiratory failure.

Conclusions: why should a clinician
be aware of this?

In the elderly, ortophnea is a typical symptom of
late heart failure and sometimes of advanced pul-
monary disorders. Although less frequent, causes such
as diafragmatic disorders should be considered. Symp-
toms and signs such as abdominal pain, bowel ob-
struction and fever can suggest this alternative
diagnosis. Radiological findings confirm the presence
of a diafragmatic hernia, and clinicians should pay at-
tention to any history of trauma, because their absence
in symptomatic adult patients directs towards a con-
genital cause. If patients present with acute respiratory
failure, NPPV can further aggravate the clinical pic-
ture and therefore should be used with caution if a
symptomatic CDH is suspected. A surgical repair
should be promptly obtained to avoid further general
and respiratory deterioration.
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