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Abstract
Introduction Acquired diaphragmatic hernias are rare, life-threatening clinical conditions
occurring after an abrupt increase of intra-abdominal pressure. We present our experience with
post traumatic diaphragmatic hernia in children following blunt abdominal trauma.
Material and methods This retrospective study was conducted in the Department of Paediatric
surgery and Level I pediatric trauma centre of northern India. All the patients with suspected
diaphragmatic hernia following blunt abdominal trauma admitted in the department of
paediatric surgery and trauma centre between April 2011 and March 2017 were included in the
study. The case records were used to collect the data.
Results Total seven cases of were suspected to have post traumatic diaphragmatic hernia out of
142 patients managed during the study period. Out of these, three were cases of congenital
asymptomatic eventration of diaphragm. Four cases were of post traumatic diaphragmatic
hernia, three on left side and one on right side. Mode of injury was fall from height in all cases
with a mean age of 4.54±1.44 years. All cases hemodynamically stable had abdominal distension
and respiratory distress at time of presentation. Contrast enhanced computed tomography
showed, diaphragmatic defect in all the patients. All four patients were operated after initial
resuscitation.
Conclusion Acquired diaphragmatic hernia is a rare entity in children following blunt
abdominal trauma and a very high index of suspicion should be there to rule out congenital
asymptomatic eventration of diaphragm in order to avoid unnecessary laparotomies.
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Introduction
complications of blunt abdominal trauma
(BAT). Acquired diaphragmatic hernias are
Blunt trauma is a leading cause of death
rare, life-threatening clinical conditions
during childhood [1]. Solid organ injury and
occurring after an abrupt increase in intragastrointestinal perforations are the main abdominal pressure [1-3]. Blunt trauma
abdomen accounts 2-7 % of these cases and
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Fig 1: CT thorax showing left sided incidental
eventration

Fig 2: CT thorax right sided hemithorax showing
diaphragmatic hernia

reported to be about 1:15 in different reports
[3]. We present our experience with post
traumatic diaphragmatic hernia in children
following blunt abdominal trauma.

Total 142 patients with blunt abdominal
trauma were admitted during the study
period. Out of these, seven patients were
suspected
to
have
post
traumatic
diaphragmatic hernia at the time of admission
on the basis of abdominal and chest
radiographs. Later on, three were found to
have associated incidental left sided
eventration of the diaphragm which was
asymptomatic previously (2 diagnosed with
the help of previous radiographs and one
intra-operatively) (Figure 1). Rest four cases
were of post traumatic diaphragmatic hernia,
three on left side and one on right side. Mode
of injury was fall from height in all cases with
a median age of 4 years (3-15 years). All four
cases were hemodynamically stable at the
time of presentation. Three children were
males and two were females. One child
presented with respiratory distress, 13 years
after blunt abdominal trauma (sustained at
age of 2 years) managed at our department.
The chest radiograph showed right sided
diaphragmatic
hernia.
The
previous
radiograph of the patient was normal. CT
thorax confirmed the diagnosis with a right
hemi-diaphragm defect (Figure 2). So, a

Material and methods:
This retrospective study was conducted in the
Department of Paediatric surgery and Level I
pediatric trauma centre of northern India.
After ethical approval, all the patients with
suspected diaphragmatic hernia following
blunt abdominal trauma admitted to the
Department of paediatric surgery and Trauma
centre between April 2011 and March 2017
were included in the study. The case records
were used to collect the data about the
demographics,
mechanism
of
injury,
hemodynamic status, physical examination
findings, Glasgow Coma Score, laboratory
values, radiologic imaging, number of
associated injuries, management, and the
outcome.
Results:
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Table 1: Demography of cases with post traumatic diaphragmatic hernia
Variable
Value
Median age
4 years (3-15 years).
Male: Female
3:1
Associated injury
75% (Spleenic laceration and liver laceration)
Mean time of presentation after injury
3.23±2.24 (Range 2-6 days)
Right : Left diaphragmatic defect
1:3

diagnosis of post traumatic diaphragmatic
hernia was made. Rest three children
presented after a mean time of 3.23±2.24
(range 2-6 days) following trauma (Table 1).
All the patients had abdominal distension and
respiratory distress at the time of
presentation. Contrast enhanced computed
tomography showed, a diaphragmatic defect
in all the patients.
All four patients were operated after initial
resuscitation. The child with delayed
presentation had atrophy of right lobe of liver
and hypertrophy of left lobe with a defect of
size 5x3 cm in right hemidiaphragm through
which all the abdominal contents were
herniating into right hemithorax (Figure 3, 4).
Repair was performed using non-absorbable
interrupted sutures. Post operative period
was uneventful in all. Out of three patients
with eventration, one was operated

Fig 3: Intra-operative picture showing right
sideddiaphragmatic defect
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(diagnosed intraoperatively). A placation of
diaphragm was performed. Rest two cases
with eventration were successfully followed
without any intervention.
Discussion
Sennertus in 1541 described Diaphragmatic
rupture
complicated
by
intra-thoracic
herniation of an abdominal organ following
an autopsy. He found a defect in diaphragm
from which colon has herniated and got
strangulated [4-5]. Isolated blunt traumatic
diaphragmatic rupture is rare with an
incidence of 0.8 – 5% [6]. Right sided
diaphragmatic hernias are less common
compared to the left side and it presents with
nonspecific clinical and radiological findings
making prompt diagnosis challenging [4]. The
silent presentation and high morbidity and
mortality rates associated with delayed
diagnosis of cases make this clinical entity
more important [7]. Usually, they are often
not detected early leading to severe
complications associated with high mortality
rates [4-6]. In our series, all the cases were
diagnosed early (except one case) and we had
no mortality. We hypothesize that child with
delayed presentation may have sustained
damage to right hepatic vessels which caused
gradual atrophy of right lobe. Further, there
was either an immediate or delayed rupture
of right diaphragm. This resulted in a gradual
herniation of bowel and atrophied right lobe
of liver into the thoracic cavity. Delayed
rupture of the diaphragm may occur due to
gradual devitalization of muscles of the
diaphragm due to injury. This process may
take hours to days [2-4]. Clinical presentation
www.npplweb.com/wjsr/content/6/7
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Fig 4: Repaired defect of diaphragm with
atrophied right lobe of liver.

varies. Left sided herniation is more common
and usually presents early than their right
sided counterparts. The liver on right side acts
as barrier and results in delayed herniation
and late presentation [3-4]. Usually, at the
time of injury there are no symptoms related
to diaphragmatic rupture, patients have
complaints are related to associated
abdominal trauma. The duration of
presentation may vary depending upon the
time of herniation of viscus into thorax
leading to further symptoms. Delayed
presentation occurs as a recurrent cough and
respiratory tract infection [8]. The early
recognition of blunt traumatic diaphragmatic
rupture usually depends on a high index of
suspicion and Chest radiography represents
the basic investigation for the diagnosis [8-9].
Computed tomography thorax and abdomen
is most sensitive and specific for detection of
hernia and associated complications.
In children, associated eventration may be
misdiagnosed as a diaphragmatic hernia.
Such cases until previously symptomatic due
to diaphragmatic eventration (recurrent
pneumonitis and respiratory distress), should
be managed expectantly. A high index of
suspicion is required to diagnose these
patients to avoid unnecessary laparotomies.
38
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As one of the largest tertiary pediatric trauma
care facility in northern India, we have been
managing these cases in a volume much
larger than most of the centers in our country.
As incidental congenital eventration does not
require any treatment, and we in spite of our
large experience have missed this and
operated such patients, the high index of
suspicion of asymptomatic eventration in
children cannot be overlooked. Surgical repair
of the diaphragmatic defect can be performed
through a trans-thoracic or trans-abdominal
approach [4]. The use of interrupted or
continuous non-absorbable suturing along
with the intra-thoracic placement of chest
tubes represents the classical strategy [4-5].
Conclusion:
An acquired diaphragmatic hernia is a rare
entity in children following blunt abdominal
trauma. Right sided defect are still rarer and
past history o trauma may give a clue for the
diagnosis.
A very high index of suspicion should be
there to rule out congenital asymptomatic
eventration of the diaphragm in order to
avoid unnecessary laparotomies.
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