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Abstract

The authors present the case report of a 6-year-old girl ad-
mitted to the ICU after being knocked over by a car. The girl
had an extensive wound of the hypogastric area - a soft tissue
injury that required surgery. Ultrasound (US) of the abdomi-
nal cavity, CT of the head, and X-ray examination of the chest,
spine, and abdomen did not reveal any signs of internal or-
gan injuries or bone fractures. The wound was closed in lay-
ers. Control CT of the head, US of the abdomen, and X-ray of
the chest were normal. On the 6t day, the patient’s general
condition deteriorated. Chest X-ray with a nasogastric tube
showed a loss of the left diaphragmatic outline and a large
gastric shadow occupying the left hemithorax and displacing
the mediastinum to the right. A left-sided traumatic diaphrag-
matic rupture with gastrothorax was diagnosed. The patient
was immediately operated on. The girl made an uneventful
postoperative recovery.

Conclusions: Careful interpretation of the chest radiograph and
early surgical intervention are likely to yield good outcomes
in patients with posttraumatic diaphragmatic rupture and
diaphragmatic hernia. All patients with possible diaphragm
damage and recurrence of pulmonary dysfunction or intestinal
symptoms (such as obstruction, nausea, and pain) should be
investigated for posttraumatic diaphragmatic hernia.

Key words: diaphragmatic hernia, diaphragmatic rupture, trau-
ma, children.

Introduction

The diaphragm is the major muscle of ventilation. Its
rupture presents a challenging emergency, because it can
be missed during trauma diagnosis. Pressure difference be-
tween the thorax and the abdomen allows the abdominal
viscera to herniate into the chest cavity. Cardiorespiratory
and abdominal symptoms may appear later, due to passive
compression and incarceration. The aim of this article is to
present a case involving a delayed presentation of a trau-

Streszczenie

Autorzy prezentuja przypadek 6-letniej dziewczynki przyjetej
na Oddziat Intensywnej Opieki Medycznej z powodu urazu
jamy brzusznej, po potraceniu przez samochdd. Przy przyjeciu
stwierdzono rozlegta rane podbrzusza bez naruszenia ciggtosci
otrzewnej. Badanie ultrasonograficzne (USG) jamy brzusznej,
tomografia komputerowa (TK) gtowy oraz badanie rentgenow-
skie (RTG) klatki piersiowej, kregostupa i jamy brzusznej nie
uwidocznity urazéw narzadéw wewnetrznych. Rane zaopa-
trzono warstwowo w warunkach bloku operacyjnego. Kontrol-
na USG jamy brzusznej, TK gtowy i RTG klatki piersiowej nie
wykazaty zmian pourazowych. W 6. dobie pobytu stan dziecka
gwattownie sie pogorszyt; RTG klatki piersiowej z sondg zotad-
kowa uwidocznito Zzotadek przemieszczony do klatki piersio-
wej, powodujacy przesuniecie srodpiersia. Dziecko byto opero-
wane w trybie pilnym. Przebieg pooperacyjny byt niepowiktany.
Whioski: U wszystkich pacjentéw po urazach jamy brzusznej,
u ktérych nawet po dtuzszym czasie od urazu wystepujg ob-
jawy dusznosci oraz zaburzenia pasazu w przewodzie pokar-
mowym, nalezy wykona¢ diagnostyke w kierunku pourazowej
przepukliny przeponowej.

Stowa kluczowe: przepuklina przeponowa, peknigcie przepo-
ny, uraz, dzieci.

matic rupture of the left hemidiaphragm and subsequent
diaphragmatic herniation in a 6-year-old child.

Case report

A six-year-old girl was admitted to the ICU in grave
general condition with impaired consciousness and symp-
toms of traumatic shock after being knocked over by a car.
The girl had an extensive wound extending from the left
lumbar area across the hypogastrium to the right ingui-
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nal area. The left tibia was fractured at 1/2 of its length.
Immediately after admission, the patient was intubated
and placed on mechanical ventilation. No signs of internal
organ injuries were visible during the US examination of
the abdominal cavity. CT of the head and X-ray examina-
tion of the chest, spine, and abdomen likewise did not re-
veal any signs of internal organ injuries or bone fractures.
Laboratory tests confirmed the presence of signs of ane-
mia and microhematuria. After the hemorrhagic shock was
controlled, the patient was moved to the operating theatre.
In the course of the operation, avulsion of the abdominal
muscles from the left iliac ala to the right pubic bone was
noted, but the peritoneum and the wall of the urinary blad-
der were not ruptured. The wound extended from the left
renal capsule to the right iliac fossa. A small hematoma
was evacuated from the perirenal fat capsule. The wound
was closed in layers and the fractured limb was reposi-
tioned. The results of control CT of the head, US of the ab-
domen and X-ray examination of the chest were similar
to the initial results. The general condition of the patient
improved. Broad-spectrum antibiotics were administered.
On the second day, the endotracheal tube was removed,
and on the third day oral fluids were commenced. During
the following days, the diet was broadened and respiratory
rehabilitation was started. On the 6t day, the girl’s general
condition deteriorated. She suddenly developed difficulty
breathing, dull aching central chest pain, and palpitations.
The girl was in severe respiratory distress, hypotension,
and tachycardia (heart rate: 180/min). General cyanosis
and reduced chest movement were observed. Ausculta-
tion of the lungs revealed a significant reduction of the ve-
sicular murmur, especially on the left side, together with
signs of mediastinal displacement to the right. The chest
X-ray (Fig. 1) was interpreted by intensivists as showing
pyopneumothorax, and the left pleural cavity was imme-
diately drained. Drainage of the left pleural cavity was
placed in the 2" intercostal space in the anterior axillary

Fig. 1. Chest X-ray — performed on the 6t day after admission
when the general condition of the girl deteriorated — pleural ef-
fusion
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line. Small amounts of air and a yellow-brown substance
were obtained. Another urgent frontal and lateral chest
X-ray with a nasogastric tube (Fig. 2) showed a loss of
the left diaphragmatic outline and a large gastric shadow
occupying the left hemithorax and displacing the mediasti-
num to the right. A diagnosis of a missed left-sided trau-
matic diaphragmatic rupture with gastrothorax was made.
The patient was immediately operated on. An upper mid-
line laparotomy incision was used to access the abdominal
cavity, where a rupture (6 x 3 cm in size) was noticed in
the left dome of the diaphragm, along with herniation of
the stomach, greater omentum, and part of the ileum. After
the reduction of the abdominal viscera, the diaphragmatic
defect was closed in two layers using vicryl 2-0 sutures:
the first layer employed interrupted sutures, and the sec-
ond used continuous sutures. The surgery was completed
by draining the left pleural cavity. The drains were removed
on the next day after the surgery. The girl made an un-
eventful postoperative recovery; chest X-ray examination,
performed immediately after the operation, showed intra-
abdominal relocation of the stomach and a well-defined
diaphragmatic outline (Fig. 3). Spontaneous bowel move-
ments occurred on the second postoperative day. The pa-
tient commenced oral intake on the 3 post-operative day
and was discharged home on the 315t day after admission.

Discussion

Posttraumatic diaphragmatic hernia is a displacement
of internal abdominal organs to the chest cavity through
a pathological aperture in the diaphragm due to trauma
[1]. Acquired diaphragmatic hernias usually occur after
motor vehicle accidents, falls, stabs, or after laparoscopic
upper abdominal surgery [2]. Diaphragmatic hernias in
children usually pose a diagnostic challenge; their pres-
entation is varied and may include acute abdominal pain
with features of gut obstruction, pleuritic chest pain, and
breathlessness. The diagnosis of posttraumatic diaphrag-

Fig. 2. Frontal chest X-ray with a nasogastric tube — loss of the left
diaphragmatic outline, large gastric shadow occupying the left he-
mithorax and displacement of the mediastinum to the right
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matic hernia is often delayed, especially if the existence
of diaphragm damage is not established during the acute
period of the trauma [1, 3, 4]. In patients with penetrat-
ing abdominal injuries, the diagnosis of posttraumatic
diaphragmatic hernia is usually made intraoperatively;
therefore, both hemidiaphragms must be inspected during
any exploratory laparotomy for trauma [4, 5]. Unnoticed
diaphragmatic ruptures inevitably result in herniation of
the abdominal contents into the chest, due to the intraab-
dominal-to-intrathoracic pressure gradient, and cause
sudden deterioration of the patient’s general condition.
Displaced abdominal viscera exert pressure on the lung,
heart, and great vessels, which may result in reduced ve-
nous return to the heart and diminished cardiac output
[6]. The stomach is the most common organ that herni-
ates through diaphragmatic rupture, due to its proximity
to the relatively unprotected left dome of the diaphragm
[6, 7]. Because the stomach is a gas-containing organ,
its herniation into the chest may be indistinguishable
from tension pneumothorax, as was the case with our
patient. Misdiagnosis may result in tragic consequences
[8]. Acute diaphragmatic rupture is recognized in 0.8-7%
of patients with blunt abdominal trauma, and in 10-15%
patients with penetrating abdominal trauma [9, 10]. About
90% of diaphragmatic ruptures occur on the left side, as
was the case with our patient [6]. The left posterolateral
aspect of the diaphragm is a structurally weak area be-
cause it originates from the pleuroperitoneal membrane.
The right diaphragm is congenitally stronger than the left,
and is partially protected by the liver, which can dissi-
pate pressure over a large area [10, 11]. Although injury of
the right hemidiaphragm occurs less frequently than injury
of the left side, more severe injuries are associated with
right sided ruptures, which result in greater hemodynamic
instability [6, 10, 11]. According to the literature, mortality
rates vary from 1% to 28% depending on the associated
injuries. A mortality rate of 30% has been found in cases of
bowel strangulation associated with diaphragmatic hernia
[12]. Common associated injuries include pelvic fractures
(40-55%), splenic injuries (60%), and renal injuries [11-13].

Many investigative techniques for the diagnosis of
posttraumatic diaphragmatic hernia have been described,
including chest X-ray, CT scan, magnetic resonance imag-
ing, upper Gl contrast studies, angiography, ultrasonogra-
phy, thoracoscopy, peritoneal lavage, and laparoscopy [5].
Initial chest radiographs miss up to half of diaphragmatic
ruptures presenting to the emergency department [11-13].
In our case, an X-ray performed with a nasogastric tube
(which would be considered standard of care) or with
a chest tube would have made the diagnosis self-evident.
CT of the chest is diagnostic in 30-50% of cases [10]. Most
patients with posttraumatic diaphragmatic rupture com-
plain of dyspnea and pain in the upper abdomen, but gen-
erally present with symptoms related to their associated
injuries. Auscultation of bowel sounds in the chest, as well
as tympany or dullness on percussion of the chest, should
arouse suspicion of diaphragmatic rupture [14].
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Fig. 3. Chest X-ray after surgical intervention — intra-abdominal
relocation of the stomach and well-defined diaphragmatic outline

Results of the surgical treatment depend on the se-
verity of the pathological changes in the diaphragm and
the surrounding organs [1]. Surgical access to the site of
the diaphragmatic rupture is dictated by the associated in-
juries and the time interval between the injury and the di-
agnosis. Abdominal access is preferred in acute trauma
which may involve associated intraabdominal visceral inju-
ries; in the case of delayed presentations of diaphragmatic
hernia (more than 6 weeks), thoracotomy is usually per-
formed because it provides much easier access for sepa-
rating adhesions between the involved abdominal viscera
and the lungs and repairing the diaphragmatic defect [11,
13, 14]. In our case, an upper midline laparotomy incision
enabled us to fully assess the stomach.

Conclusions

Careful interpretation of the chest radiograph with
a contrasting gastric tube and early surgical intervention
are likely to yield good outcomes in patients with posttrau-
matic diaphragmatic ruptures and diaphragmatic hernias.
The history of traumatic events should be considered with
high suspicion during the diagnostic process to avoid de-
layed diagnosis of this condition. All patients with possible
diaphragm damage and recurrence of pulmonary dysfunc-
tion or intestinal symptoms (such as obstruction, nausea,
and pain) should be investigated for posttraumatic dia-
phragmatic hernia.
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