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Surgical management of chronic diaphragmatic hernias
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Abstract: Chronic diaphragmatic hernia (CDH) is an uncommon disease which may be associated with
significant morbidity and mortality. Antecedent (even many months or years before CDH development)
blunt or penetrating thoracic/thoraco-abdominal trauma is generally recognized. A wide spectrum of
different mechanisms of injury, timing in presentation, size of the diaphragmatic defect, types and amount
of abdominal viscera herniated into the chest cavity, clinical symptoms are observed in CDHs. Thoracic and
abdominal CT scan (with coronal, axial and sagittal reconstructions) is the best diagnostic tool; sometimes
thoracic MRI is needed to better define the extent of the diaphragmatic defect and the number of abdominal
organs displaced into the chest cavity. Surgery (sometimes urgent) represents the treatment of choice for
CDH; diaphragmatic hernia direct repair with a tension-free suture is generally attempted; in case of very
large defects or when a tension-free suture is deemed unfeasible, the use of prosthesis is recommended. This

review article will discuss about CDH aetiology, clinical presentation diagnosis and surgical treatment.

Keywords: Diaphragm; trauma; hernia; injury; chronic

Submitted Jan 10, 2019. Accepted for publication Jan 15, 2019.
doi: 10.21037/jtd.2019.01.54
View this article at: http://dx.doi.org/10.21037/jtd.2019.01.54

Introduction and etiology parameter of its developing and diagnosis. The Carter’s

The first description of a chronic diaphragmatic hernia scheme (2) recognizes: (I) acute (the acute phase is

(CDH) was done by Sennertus in 1541, who described a comprises between the original trauma development and

soldier with stomach herniating into his chest 7 months
after an injury (1).

By definition, a diaphragmatic hernia (DH) is the
migration into the thorax of viscera which are normally
confined into the peritoneal cavity, usually as a consequence
of a traumatic event.

A first DH’s classification criteria concerns the temporal

the recovery of the patient); (II) latent (this phase starts
from the recovery during which the patient may or may
not be symptomatic), and obstructive DH [this phase
starts when the intrathoracic herniated viscera become
incarcerated, with potential high-risk of necrosis, ischemia
and/or perforation (Figure I)].

Although traumatic DHs have been reported in
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Figure 1 Severe small bowel ischemia following a right CDH (A,B). Abdominal viscera resection and diaphragmatic repair have been

performed through a posterolateral thoracotomic approach. CDH, chronic diaphragmatic hernias.

approximately 0.5% to 1.6% of patients hospitalized for
blunt trauma (3), the precise incidence of this injury seems
to be likely higher than that reported by the historical
series. Eighty percent of DHs are found on the left side
and 20% in the right; in less than 3% of cases, DH may
be bilateral (4). The incidence of DHs after a penetrating
trauma is 20-59% in case of gunshot, and 15-32% in stab
wounds (5).

At the same time, it is very difficult to determine the real
incidence of CDHs. Their development is directly related
to the difficulty to diagnose an acute DH, following a
thoracic or thoraco-abdominal injury. Therefore, a CDH is
the sequelae of an undiagnosed and untreated diaphragmatic
injury, during an acute traumatic event. Thus, it is quite
impossible to ascertain how many of these acute DHs will
become chronic.

From the dynamic point of view, CDHs may result as the
consequence of a penetrating or a blunt trauma.

Penetrating trauma

The reported acute DH’s incidence after a penetrating
thoraco-abdominal trauma may vary between 3.4% and
47%; of these, 7% to 26% may see their acute hernia
undiagnosed (6-8). Currently, the most frequent penetrating
thoracic traumas are caused by knife wounds (Figures 2,3).

The traditional management of acute penetrating
thoraco-abdominal trauma usually requires a prompt
surgical exploration, which led to an increase in the
recognition (and therefore treatment) of diaphragmatic
involvement in such acute setting. Nowadays, a more
aggressive non-operative management of penetrating
traumas increases the risk of seeing undiagnosed possible
diaphragmatic injuries.
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Finally, injuries (especially multiple, Figure 44) to
the lower chest (Figure 4 B) pose the greater risk for
diaphragmatic lesions.

Blunt trauma

In blunt thoraco-abdominal trauma, the overall incidence of
DHs has been reported to be between 0.8% and 20% (8-11).
A great percentage of these hernias are acutely missed, due
in part to the severity of the other associated injuries (12-14).
The recent radiological preoperative standardization
(especially by ultrasound and helical CT) has led to decrease
the incidence of undiagnosed DHs (15,16).

DHs’ distribution after blunt trauma is as follows: 50%
to 80% are isolated to the left hemidiaphragm and 12% to
40% to the right one; 1% to 9% are bilateral (13,17,18). This
preponderance for left sided injuries is thought to be related
to the protective effect of the bare area of the liver in contact
with the diaphragm on the right, dissipating some traumatic
forces (19). The site of diaphragmatic injury usually is the
weak area where the lumbar and costal diaphragmatic leaflets
are fused during its embryological development. After
a left-sided blunt trauma, the lesions are predominantly
posterolateral, with radial and medial extension towards the
central tendon (20). However, due to the tremendous forces
engaged in generating the trauma, diaphragmatic disruptions
after blunt trauma usually result in larger tissue defects
compared to those caused by penetrating traumas. Figure 5
schematically shows the most common sites of diaphragmatic
injuries after a blunt trauma.

Pathophysiology of CDH development

Some penetrating or blunt injuries may create a small
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Figure 2 Penetrating trauma. (A,B) Penetrating (suicide attempt) left-side thoracic trauma; (C) intraoperative view of the lung & diaphragm
injury; (D) the 18-cm-long kitchen knife.

Figure 3 Acute penetrating left thoracic trauma (Figure 2 clinical case): CT reconstruction with the left hemidiaphragm injury evidence.

diaphragmatic tissue defect, which is not recognized at the Different forces are involved in peritoneal viscera
time of the trauma, or is not treated because of the lack of migration into the chest through a diaphragmatic defect:
clinical symptoms. the chest’s negative intrapleural pressure and the intra-
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Figure 4 Penetrating trauma. (A) Multiple left-sided knife wounds in a 35-year-old man; at the operative inspection, several lung and

diaphragmatic injuries have been found; (B) lower left chest (red line & red arrow): this area is at high risk for diaphragmatic injuries,

especially after a penetrating trauma.

Right

Figure 5 Schematic representation of the most common sites of

diaphragm injury after a blunt trauma (black lines).

abdominal positive one. The first attracts intra-abdominal
contents upwards, the latter pushes them in the same direction.
Typically, there is a pressure gradient of 7-10 cmH,O,
effecting this process, but this gradient may increase during
deep inspiration, coughing or during pregnancy (21). The
combination of these 2 forces results in the progressive
enlargement of the diaphragmatic defect along with intra-
thoracic displacement of abdominal contests. Several
herniated organs have been described: omentum, stomach,
small bowel, spleen and colon at the left-side; liver, colon,
small bowel and omentum in the right-sided hernias.
Sometimes, especially in large defects, more than one organ
may be involved in a single hernia.
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With the increase of the diaphragmatic defect, its
contribution to the respiratory function tends gradually to
decrease; decreased exercise tolerance as well as progressing
dyspnoea are the common symptoms at this time.
Moreover, abdominal contents intrathoracic displacement
may compress pulmonary parenchyma and also shift
contralaterally the mediastinum, with possible venous
return impairment. This entire process may take days,
weeks, months or years from the initial traumatic event.

Anyway, major morbidity and mortality in CDHs is
related to the obstructive phase development: in case of
large diaphragmatic defects, a volvulus may develop, while
strangulation and/or perforation are more common in case
of large volumes of tissue herniated in the chest through a
small diaphragmatic defect (22-24).

Symptoms at presentation may vary widely. In some
cases, CDH is incidentally discovered performing
radiological examinations for unrelated reasons; in such
patients, clinical symptoms are very rare. An history of
an antecedent thoracic or abdominal trauma is generally
observed.

On the other hands, symptomatology may be related to
the gastrointestinal organs, respiratory tract or may be a
non-specific general pain.

Dramatic symptoms are related to severe complication of
gastrointestinal viscera herniated into the chest: obstruction,
ischemia and/or perforation are the most frequent ones
(Figures 1,6). In case of large and rapid viscera herniation,
significant respiratory and cardiovascular symptoms may
also mimic a tension pneumothorax (25-27).

7 Thorac Dis 2019;11(Suppl 2):S177-S185
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Figure 7 Severe small bowel ischemia after blunt trauma. Severe small bowel ischemia (A) after a left chronic diaphragmatic hernia

following blunt trauma. Visceral resection and anastomosis have been performed through a laparotomic approach; (B) final result.

Diagnosis

The key points in CDH’s diagnosis are: (I) the history of an
antecedent blunt (in the majority of cases) or penetrating
thoracic or thoraco-abdominal trauma, along with the (II)
demonstration of intra-abdominal viscera herniation within
the chest cavity.

It is sometimes difficult to ascertain a previous blunt
trauma, since it may be very remote as well as characterized
by very few clinical symptoms. Furthermore, as reported
before, symptoms may vary widely and may be completely
non-specific (mimicking peptic or gallbladder disease).
Severe chest/abdominal pain, dyspnoea and acute
respiratory impairment, fever, tachycardia and dehydration
are the most common complaints in case of large CDHs in
the obstructive phase. Once these symptoms are observed,
a prompt medical resuscitation treatment is needed before
the surgical exploration.
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Radiological evaluation

Although chest X-ray diagnostic utility has been highlighted
in acute DHs, the role of this radiological procedure in
chronic ones is still debated. The most important remark
is the presence of abdominal viscera in the chest cavity
(Figures 7,8), along with the collar sign, which is identified
as the appearance of a focal constriction at the site where
abdominal viscera traverse the diaphragm.

The recent helical CT introduction has led to a
dramatic improvement in CDHs’ diagnostic. It has, in
fact, demonstrated an improved sensitivity (70-100%)
and specificity (75-100%), with some differences between
right and left hernias, with improved detection on the left
side (28-31). This improvement is not only due to the CT’
higher resolution, but also to the possibility to reformat the
images in coronal and sagittal views. This mostly makes
possible the correct identification of the diaphragm injury,
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Figure 8 Chest X-ray demonstrating a right chronic diaphragmatic hernia (colon and small bowel in the chest cavity) (A) and a left one (B)

with stomach and colon herniation.

along with the abdominal viscera herniation in the chest
cavity direct demonstration.

As for CT, also the thoracic MRI great advantage is the
possibility to reformat the images in sagittal and coronal
views. In particular, T1-weighted imaging is the best
modality to differentiate diaphragm from adjacent tissues,
and therefore to demonstrate diaphragmatic defects along
with viscera protruding through them (32,33).

The use of CT (and MRI) has generally replaced
fluoroscopy, even if sometimes, the demonstration of oral or
rectal contrast in the viscera herniated into the chest cavity
demonstrated to be diagnostic for CDHs.

Surgical management

In case of CDH, the surgical approach should be immediate;
a delay in the intervention can be admitted only in patients
with severe comorbidities. Adequate water and electrolyte
rebalancing is needed, especially in case of profound
dehydration caused by gastrointestinal ischemia or necrosis.

A CDH is traditionally treated trough a transthoracic
or a transabdominal approach, even if with the recent
minimally invasive techniques’ improvements, a
thoracoscopic or laparoscopic approach has also been
proposed. The use of a thoracic or abdominal surgical
approach depends on the surgeon’s familiarity, with general
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surgeons decide for laparotomy, while thoracic ones for a
thoracotomy (13,34,35).

We, as other authors (36), are in favour with the
thoracotomic approach. A classic 7" or 8" intercostal
thoracotomy provides, in fact, an optimal visualization
of the diaphragm and a correct access to it. Through this
approach it is very easy to discover the diaphragmatic
rupture, free the herniated abdominal organs from possible
adhesions with the lung or the chest wall, properly reduce
them in abdomen, treat the diaphragmatic laceration with
a permanent direct suture. Through a thoracotomy is also
possible to treat any obstructive organ complications, such
as necrosis or perforation (Figure I).

Furthermore, when this procedure is complicated, it is
possible to enlarge the diaphragmatic laceration, allowing a
better viscera reduction into the abdomen (Figure 9).

A direct tension-free primary closure of the diaphragmatic
defect (Figure 10) is usually attempted, especially in case of
small hernias. Interrupted 0 Vicryl mattress suture, placed
under direct visualization is commonly used (34,35,37).
Prosthesis (Mersilene, Prolene, Duo-mesh patches) may
be employed in case of very large diaphragmatic defects, or
when a direct tension-free suture is not deemed feasible.
A second lower thoracotomy, using the same skin incision
(Figure 114,B) is seldom needed to achieve the best prosthesis
adaptation to the diaphragmatic defect.

7 Thorac Dis 2019;11(Suppl 2):S177-S185
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Figure 9 Right chronic diaphragmatic hernia: omentum and colon are herniated into the chest, but their reduction into abdomen is

technically complicated. (A) the diaphragmatic lesion enlargement is performed, and (B) the organs are carefully replaced in abdomen.

Figure 11 Large right CDH: (A) the repair starts with a second lower thoracotomic approach, using the same skin incision; (B) the Duo-

mesh prosthesis is placed: the final result. CDH, chronic diaphragmatic hernias.
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