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Case report-Olgu sunumu

Difficulties in evaluation of late presenting blunt
diaphragmatic rupture: A case report
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Abstract

Blunt diaphragmatic rupture is difficult to diagnose in the absence of visceral injury or herniation.
Diagnosis may be delayed as long as several days and even years. Because of late presentation,
trauma can be forgotten and diaphragmatic injury can be omitted. Here, we report a case of
diaphragmatic rupture diagnosed 7 months after the blunt trauma in a patient with chest pain
complaint. Patient was managed with a thoracotomy and defect was closed primarily. The
diagnosis of late diaphragmatic rupture should always be remembered in any patient with blunt
trauma history.
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Ozet

Visseral hasar veya herniasyon yoklugunda kiint diafragma riiptiiriiniin tanist zor olabilir. Tan1
birka¢ giin hatta yillar boyunca gecikebilir. Burada, gogiis agrist sikayeti olan bir hastada, kiint
travmadan 7 ay sonra tanist konulan bir diafragma riiptiirii vakasini bildirmekteyiz. Hasta
torakotomi ile tedavi edildi ve defektler primer kapatildi. Ge¢ diafragmatik riiptiir tanis1 kiint
travma hikayesi olan her hastada hatirlanmalidir.
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Introduction

Post traumatic diaphragmatic hernia is a special lesion that may be omitted. Blunt
diaphragmatic rupture (BDR) is difficult to diagnose in the absence of visceral injury or
herniation [1]. Diagnoses may be delayed as long as several days and even years and only
be made after a complication in up to %14.6 of BDR cases [2, 3]. The reported incidence
of acute diaphragmatic rupture is present in 0.8-5.8 % of blunt traumas, while the precise
incidence remains unknown because of asymptomatic cases. [3-5] We report a case of
late presenting diaphragmatic rupture due to blunt trauma diagnosed 7 months after the
blunt trauma. Difficulties in BDR evaluation are also discussed in this report.
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Case

A 58 year-old male patient was referred to thoracic surgery clinic after detection of a
cavitary lesion at left hemithorax during investigation for chest pain started after a
coughing period 20 days ago. He had a history of free fall from a height, diagnosis of left
multiple rib fractures and tube thoracostomy for pneumothorax 7 months ago. He had
also a history of cranial surgery for subdural hematoma 5 months ago. His outpatient
controls at 10th day; 1st, 4th and 6th months after trauma have been uneventful. Chest X-
ray revealed previous multiple left rib fractures and air filled opacity at left hemithorax
(Figure 1).

y

Figure 1: Chest X-ray reveals ruptured left hemidiaphragm and previous rib fractures.

Oral contrast-enhanced CT image revealed herniation of the fundus of the stomach
(Figure 2A, and 2B).

Figure 2A: Contrast-enhanced chest CT image shows herniation of the fundus of the
stomach.
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Figure 2B Oral contrast-enhanced Chest CT image reveals herniation of gastric fundus
through the rupture.

Interestingly previous chest X-rays showed a blunting of the costophrenic angle without
another sign of ruptured diaphragm (Figure 3A, 3B, and 3C).

Figure 3A: Chest X-ray taken 10 days after trauma shows multiple rib fractures and
blunting left costophrenic angle

After the diagnosis of traumatic diaphragmatic rupture with herniation of stomach into
thoracic cavity, left thoracotomy was performed. The gastric fundus herniating through a
5 cm central tendon defect with thickened pleura over left lower lobe were detected
during the exploration. The stomach was placed back in the abdomen, partial
decortication to left lower lob was performed, then the diaphragm was repaired with
interrupted nonabsorbable sutures. Patient recovered uneventfully and was discharged
home 5 days later.
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Figure 3B: Lateral Chest X-ray taken 4 months later after the trauma reveals no signs of
diaphragmatic rupture

Figure 3C: Chest X-ray taken 6 monts later the trauma.

Discussion

Missed diaphragmatic lesions result in herniation of abdominal contents into the thorax
and may be revealed many years after the time of initial trauma [3-6]. Because of late
presentation, trauma can be forgotten and diaphragmatic injury can be omitted. BDR
most commonly occurs after blunt thoraco-abdominal trauma, such as a road traffic
accident or a fall from a height. It is associated with high-energy acceleration-
deceleration impact that results in a sudden increase in intra-abdominal pressure [1-5].
The raised intra-abdominal pressure during blunt injury may cause either a new defect on
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the healthy diaphragm or on the weakened-impaired closed segment of the diaphragm.
Repeated minor traumas, such as violent coughing, weight lifting, obesity may gradually
cause enlargement of the newly formed defect on the weakened diaphragm [7]. In our
case, we detected a violent coughing period which had started 20 days before chest pain.
The left diaphragm is more frequently involved during blunt injuries that cause radial
lacerations of the central tendinous region [1]. Because there is also a plugging effect of
the viscera over the defect, migration of the abdominal organs within the chest may be
delayed. The significant difference between the higher intra-abdominal and the lower
intrathoracic pressures will result in herniation eventually [8]. The stomach, spleen,
colon, small bowels and liver may herniate [1, 2, 6, 8].

Clinically, diaphragmatic rupture (DR) has 3 phases according to the interval between
injury and diagnosis: initial or acute phase, interval phase and obstructive phase or late
phase. In the acute phase which continues 2 weeks, clinical signs of DR may be obscured
by the associated injuries [2, 9-11]. Classically reported symptoms, such as abdominal
pain, shortness of breath, and chest pain can often be overlooked [4]. The herniated
contents can result in complications, such as respiratory or cardiac insufficiency due to
compression, collapse of the lung and possible shift of the mediastinum. Beside this,
symptoms of intestinal obstruction are more common when hernia occurs for a
considerable period of time [1, 2, 5]. The interval phase may be relatively asymptomatic
and DR may be discovered only by incidental radiography. The patients may have
symptoms such as indistinct chest and abdominal pain or discomfort. These symptoms
may suggest angina, peptic ulcer or subacute intestinal obstruction [2, 5, 10, 11]. Our
patient was also investigated by a cardiologist and gastroenterologist before his referation
to thoracic surgery department. Finally, at the phase of obstruction and strangulation most
patients have acute symptoms secondary to acute respiratory or bowel obstruction
problems. Also patients mostly have an acute abdomen secondary to incarceration and
strangulation [1-11]. Severe chest pain was leading symptom in our patient.

The patient’s examination and history was also important for the diagnosis. The history of
stub wound in the lower chest or abdomen may suggest missed penetrating diaphragmatic
rupture (PDR). PDR may result in a small defect or a defect large enough to allow
herniation of viscera to thorax. Because of normal pressure gradient between the
abdomen and the thorax, the viscera migrates within thoracic cavity [2, 8, 10, 11].
Penetrating diaphragmatic defects are smaller (<2-3 cm) than BDRs which frequently
consist of approximately 10 cm tear along central tendon. PDR commonly involves left
hemidiaphragma, as BDR. PDR has no specific signs and it is occasionally missed when
there is no surgical exploration [2, 10, 11]. In both BDR and PDR, herniation may present
acutely or at the time remote from the initial injury [2, 5, 10, 11]. While late hernias
secondary to blunt trauma tend to contain multiple abdominal viscera, those secondary to
penetrating trauma tend to contain only colon or a portion of stomach [2-11]. In our
patient, there were no history or physical findings of penetrating trauma, also the
diaphragmatic defect was 5 cm. Nevertheless, previous multiple rib fractures in his
history made us to consider the possibility of missed penetrating injury due to rib fracture
penetration during blunt trauma, although we could not find such report in literature.
Later, the violent coughing might gradually cause enlargement of this defect.

The chest radiograph is the most valuable first-line diagnostic imaging technique in
identifying BDR. Unfortunately only 28-70% of chest radiographs can be diagnostic for
BDR [1, 4, 9]. Persistent blunting of the costophrenic angle after chest tube placement,
elevation of the hemidiaphragm, absence of the sharp hemidiaphragm, or presence of the
hemopneumothorax, intrathoracic herniation of the abdominal viscera are some of the
abnormal signs for BDR [1, 9]. The placement of nasogastric tube or the use of oral
contrast may be helpful for the diagnosis [1]. The CT scan of the chest is the second
choice imaging tool and its sensitivity ranges between 61 to 90%. Difficulties in
description of hemidiaphragm from soft tissue structures such as atelectatic lung, big slice
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thickness, respiratory motions are limitations of CT [4, 7, 9]. Helical CT has a much
higher sensitivity and specificity than chest radiographs. Magnetic resonance imaging
allows a perfect imaging of the entire diaphragm and could differentiate the diaphragm
and the adjacent structures in hemodynamically-stable patients [4, 9, 12]. Chest CT was
diagnostic in our case.

A surgical approach to manage diaphragmatic rupture consists of laparotomy,
thoracotomy or both and it is determined by the presence of associated injuries. A
transthoracic approach is recommended in late presentation of diaphragmatic rupture
because of the dense adhesions between the herniated viscera and the thoracic contents.
Defect can be closed primarily or with a prosthetic mesh [1-8]. Our patient was managed
with a thoracotomy and defects were closed primarily.

In conclusion, the diagnosis of late diaphragmatic rupture should always be remembered
in any patient with a blunt thoracoabdominal trauma history. A high index of suspicion is
mandatory for early detection and prompt management.
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