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Abstract
Traumatic diaphragmatic rupture is a rare condition with clinical stigmata that overlaps with a similarly
fatal condition such as tension pneumothorax. Although the former is much rarer, early differentiation
between a ruptured diaphragm and a tension pneumothorax is crucial to avoid incorrect interventions. In
this case, we present a middle-aged male construction worker who fell from the roof of a two-story building
and presented to our emergency department with a clinical presentation similar to that of tension
pneumothorax. However, a chest X-ray later revealed a left diaphragmatic hernia, which completely altered
the management. This case helps highlight the importance of widening one’s list of differential diagnoses,
especially in the setting of a hectic environment and a vague presentation.

Categories: Emergency Medicine, Trauma
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Introduction
Diaphragmatic rupture is a rare medical condition that poses challenges in its diagnosis. It occurs in less
than 0.5% of all trauma cases, more frequently on the left side (80%) [1]. It is typically caused by various
factors, including motor vehicle collisions, falls from heights, stabbings, gunshot wounds, missile injuries, or
incidents during chest or abdominal surgeries. Among these causes, motor vehicle collisions are the most
prevalent [1-3].

The pathophysiology of diaphragmatic hernia includes circulatory and respiratory depression secondary to
decreased diaphragmatic function. Herniation of intra-abdominal contents into the thorax leads to cardiac
and pulmonary compression, causing a mediastinal shift to the opposite side [4]. The stomach is the most
commonly herniated organ, followed by the colon, and then the spleen [5].

The pathophysiological consequences create symptoms that may overlap with pneumothorax, leading to
diagnostic challenges and necessitating clinicians to maintain a high level of suspicion for a ruptured
diaphragm. These shared symptoms include chest pain, cough, tachycardia, dyspnea, cyanosis, and the
absence of breath sounds over the affected hemithorax [6-9]. There are no specific signs of a diaphragmatic
rupture. However, certain signs lean more toward it, such as bowel sounds heard over the affected
hemithorax, palpable abdominal contents upon insertion of a chest tube, paradoxical movements of the
abdomen with breathing, and a less full abdomen on palpation [10].

Early differentiation between a ruptured diaphragm and pneumothorax is crucial to avoid incorrect
interventions, such as inserting a chest tube that could potentially damage a herniated organ [8,9]. Since a
significant force is required to rupture the diaphragm, it is uncommon for this to occur in isolation. Instead,
it is often found in conjunction with other injuries, such as head, chest, and abdominal injuries, which are
the primary contributors to mortality, rather than the diaphragmatic rupture alone [11]. Consequently, this
condition indicates severe trauma, and when diagnosed, medical professionals should be prepared to
examine and address potential accompanying injuries.

The diagnosis of a ruptured diaphragm heavily relies on a radiographic examination. Keeping this diagnosis
in mind, a chest X-ray is necessary when there is suspicion of traumatic diaphragmatic hernia; however, it
cannot be relied on for diagnosis. Diagnostic tools used to diagnose a ruptured diaphragm include chest
radiographs, CT scans, ultrasound, diagnostic laparoscopy, and/or video-assisted thoracoscopic surgery
(VATS) [2].

In this case report, we present a rare emergency scenario: traumatic diaphragmatic rupture with
transthoracic abdominal organ herniation, along with a literature review. The aim is to raise awareness
among emergency physicians about the significance of considering a ruptured diaphragm as a potential
diagnosis alongside pneumothorax, even though it is rare. By highlighting this condition, we hope to
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emphasize the importance and pathway of early and accurate differentiation between the two, ensuring
appropriate and timely interventions for better patient outcomes.

Case Presentation
A 48-year-old male construction worker with no medical history was brought to the emergency department
by ambulance after sustaining a fall from the roof of a two-story building. Upon arrival, the patient's vitals
were taken. His pulse was at 139 beats per minute, the respiratory rate was 22 breaths per minute, the blood
pressure was 95/67 mmHg, the oxygen saturation was 88% on room air, and the Glasgow Coma Scale (GCS)
was 8/15.

The trauma team was called, and a hard C-collar was immediately applied to the patient, and a bolus of 0.9%
of normal saline was given along with two units of uncrossed O+-packed red blood cells. During the primary
survey, the patient began to desaturate to 70% oxygen on room air and was, therefore, quickly intubated.
There were no palpable or visual chest movements bilaterally, along with decreased air entry to the left. A
chest radiograph was quickly taken, which showed a left diaphragmatic hernia, a left hemothorax, and
multiple rib fractures (Figure 1).

FIGURE 1: An anterior-posterior chest radiograph shows a left
diaphragmatic hernia with protrusion of internal abdominal organs into
the chest, visualized by the pericardial lucency (red circle) that
represents the herniated bowel and multiple left-sided rib fractures (blue
arrows) with underlying hemothorax.

The remainder of the primary survey was significant for a lower open fracture of the left tibia.

The relevant laboratory investigations done are tabulated in Table 1.
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Investigation Result Reference Range

Arterial Blood Gas pH: 7.226 7.35 - 7.45

 pCO2: 55.3 mmHg  35 - 45 mmHg

 pO2: 60.8 mmHg  75 - 100 mmHg

Complete Blood Count Hemoglobin: 11.5 g/dL 13 - 18 g/dL

 Hematocrit: 35.2% 42-52%

Liver Function Test Alanine Aminotransferase: 183 U/L 5-34 U/L

 Aspartate Aminotransferase: 102 U/L 5-55 U/L

 Lactate Dehydrogenase: 747 U/L 125-220 U/L

Renal Function Test Normal  

Amylase Normal  

Lipase Normal  

TABLE 1: Laboratory investigations of the patient
pH: acid-base balance; pCO2: partial pressure of carbon dioxide; pO2: partial pressure of oxygen

The patient’s blood pressure stabilized at 118/67 mmHg after a total of 3.5 liters of normal saline fluid was
given, and he was then rushed to radiology to undergo a pan-body CT scan. The CT scan of the head without
contrast came back with no evidence of intracranial trauma-related injuries; however, the CT scan of the
abdomen and pelvis showed signs of left diaphragmatic rupture and herniation of the stomach and splenic
flexure into the chest, in addition to multiple comminuted pelvic bone fractures (Figure 2).
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FIGURE 2: Left diaphragmatic rupture and herniation of the stomach
and splenic flexure into the chest.

The patient was then taken to the operating room for an exploratory laparotomy, in which the left
diaphragmatic injury and mesenteric tear were both repaired. The patient then underwent irrigation and
debridement of the left tibia and fibula open fracture, and external fixation was applied due to extensive
tissue damage (Figure 3).

FIGURE 3: Left tibia and fibula open fracture treated by external fixation.

During the operation, two units of packed red blood cells were given.

2023 Alfaraj et al. Cureus 15(12): e49820. DOI 10.7759/cureus.49820 4 of 7

https://assets.cureus.com/uploads/figure/file/820705/lightbox_fffcd12083fc11eeb9a21ffd96b06909-Figure2-kh-1600pix-.png
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/820719/lightbox_dc2eb81081bf11ee869df1f2992f4dd6-photo_2023-11-13_03-40-39-1600-.png


After surgical correction, the patient was taken to the surgical intensive care unit, where he remained
sedated and intubated for the next 10 days, with a GCS of 3/15 throughout his stay. On the sixth day, the
lung function of the patient began to deteriorate, and ventilator support was increased. On the tenth day,
the patient passed away.

Discussion
Traumatic diaphragmatic injury is a condition associated with both blunt and penetrating injuries to the
thoracoabdominal region. It is believed to occur as a result of a sudden and forceful change in the pressure
gradient between the thoracic and peritoneal cavities [12]. Approximately 3% of abdominal injuries are
attributed to this type of injury, with a ratio of 2:1 for penetrating to blunt trauma. Left-sided injuries occur
twice as frequently as right-sided injuries, likely due to the protective effect of the liver on the right
hemidiaphragm [13]. While most cases are linked to high-velocity motor vehicle accidents, even accidents
such as falls from heights, as in our case, can lead to this type of injury [1-3].

An important differential diagnosis that is more commonly found in the emergency setting is tension
pneumothorax, which is characterized by the accumulation of air in the pleural cavity, leading to increased
pressure. This condition operates with a unidirectional valve mechanism that hinders air from escaping the
pleural cavity. It is associated with high mortality rates and significant hemodynamic instability upon
presentation. The diagnosis of tension pneumothorax is primarily clinical, and any delay in diagnosis can
have life-threatening consequences. This, in turn, may lead the physician to overlook an accompanying
diaphragmatic injury.

Clinical features of diaphragmatic injury can vary depending on the timing of presentation after injury, the
severity of other injuries, and the extent of herniation of abdominal organs into the thoracic cavity. This
variability can lead to delayed diagnosis or inappropriate management of such cases. Symptoms may
manifest immediately or even years after the initial injury [14]. In cases of acute trauma, patients presenting
to the emergency department may experience abdominal pain, chest pain, and respiratory distress, which
can mimic tension pneumothorax [9,12]. This misleading diagnosis may lead the treating physician to
perform an unnecessary needle decompression based on clinical suspicion, which is usually performed as
part of the primary survey preceding any imaging modality. In our patient, the constellation of decreased air
entry on one side, no chest movement, and a history of trauma could have led to a misdiagnosis with the
fatal consequence of a delay in treatment.

Diagnosing such injuries is challenging. A simple chest radiograph obtained during the primary survey is the
quickest initial imaging step. However, it has been reported that chest radiographs were inconclusive in 59%
of patients presenting with diaphragmatic injuries [12]. Radiographic signs may include irregularities in the
diaphragm, mediastinal shift, and an elevated diaphragm, all of which may raise suspicion of diaphragmatic
injury [8]. Additionally, the use of a nasogastric tube can aid in identifying defects in the diaphragm,
enhancing the accuracy of the chest radiograph by visualizing bowel loops or the nasogastric tube in the
chest [15].

Although not suitable for cases with severe, life-threatening hemodynamic instability, CT scans can provide
valuable diagnostic information in stable conditions. It was found that CT scans led to a correct diagnosis in
three out of nine patients [12]. The CT findings may include the "collar sign," discontinuity in the diaphragm,
and intra-thoracic herniation of abdominal structures [12]. The diagnosis becomes even more challenging in
patients receiving positive pressure ventilation, as this may prevent the bowel from herniating into the
diaphragmatic defect and the thorax [1].

The presence of multiple thoracoabdominal injuries is highly suggestive of diaphragmatic injuries, where the
best balance between sensitivity and specificity, according to one study, can be found in patients with
intrusion ≥30cm combined with splenic, hepatic, or pelvic fractures and rib fractures with intrusion ≥30cm,
generating the strongest sensitivity [16]. In our case, the presence of pelvic and rib fractures helped raise the
suspicion of an underlying diaphragmatic rupture.

Delayed diagnosis and presentation are not uncommon, with the longest delayed presentation from the
original time of trauma amounting to 50 years [17]. Possible complications of missed diaphragmatic hernias
managed as tension pneumothorax include iatrogenic colonic perforation as a result of chest tube
management. For cases of diaphragmatic hernias presenting similarly to tension pneumothorax, tension
fecopneumothorax is a rare entity that occurs as a result of prolonged negative suction from a chest tube on
an injured diaphragm, leading to subsequent herniation and perforation of the transverse colon [13].

In the past, this type of injury was only found before surgery in 43.5% of cases, discovered during surgery or
autopsy in 41.3% of cases, and the remaining 14.6% were discovered late due to a lack of symptoms and
clinical suspicion [12]. The appropriate measures to be taken in an emergency setting in hemodynamically
unstable patients require rapid decompression of herniated gastrointestinal organs, achieved by placing the
patient in an upright position and using a nasogastric tube, followed by surgical management in the
operating room [2].
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Conclusions
In conclusion, our case of a middle-aged male patient who suffered a rare case of traumatic diaphragmatic
hernia outlines the difficulty in diagnosing and ultimately managing it. A myriad number of differential
diagnoses may arise from the constellation of symptoms presented in the mentioned case, with each next
step playing a vital role in the outcome of the patient. This case, along with others reviewed in the
literature, encourages physicians to include diaphragmatic injuries in the list of differential diagnosis of
patients presenting with symptoms indicating tension pneumothorax. It also emphasizes the importance of
using a chest radiograph in patients with enough hemodynamic stability to prevent subsequent iatrogenic
colon perforation.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Faisal A. Alghamdi, Dunya Alfaraj, Khaleel I. Alwatyan, Mustafa H. Al Ashour,
Abdullah A. Alhowaish

Drafting of the manuscript:  Faisal A. Alghamdi, Khaleel I. Alwatyan, Mustafa H. Al Ashour, Abdullah A.
Alhowaish

Critical review of the manuscript for important intellectual content:  Faisal A. Alghamdi, Dunya
Alfaraj, Khaleel I. Alwatyan, Mustafa H. Al Ashour

Acquisition, analysis, or interpretation of data:  Dunya Alfaraj, Abdullah A. Alhowaish

Supervision:  Dunya Alfaraj

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Shaban Y, Elkbuli A, McKenney M, Boneva D: Traumatic diaphragmatic rupture with transthoracic organ

herniation: a case report and review of literature. Am J Case Rep. 2020, 21:e919442. 10.12659/AJCR.919442
2. Mahmoud AF, Raeia MM, Elmakarem MA: Rupture diaphragm: early diagnosis and management . J Egypt

Soc Cardio-Thorac Surg. 2017, 1:163-70. 10.1016/j.jescts.2017.05.003
3. Vyas PK, Godbole C, Bindroo SK, Mathur RS, Akula B, Doctor N: Case-based discussion: an unusual

manifestation of diaphragmatic hernia mimicking pneumothorax in an adult male. Int J Emerg Med. 2016,
9:11. 10.1186/s12245-016-0108-5

4. Hofmann S, Kornmann M, Henne-Bruns D, Formentini A: Traumatic diaphragmatic ruptures: clinical
presentation, diagnosis and surgical approach in adults. GMS Interdiscip Plast Reconstr Surg DGPW. 2012,
1:Doc02. 10.3205/iprs000002

5. Zeidler D, Encke A: Traumatic rupture of the diaphragm (Article in German) . Prax Klin Pneumol. 1979, 33
Suppl 1:469-72.

6. Christiansen LA, Stage P, Brahe EB, Bertelsen S: Rupture of the diaphragm . Thorax. 1974, 29:559-63.
10.1136/thx.29.5.559

7. Fair KA, Gordon NT, Barbosa RR, Rowell SE, Watters JM, Schreiber MA: Traumatic diaphragmatic injury in
the American College of Surgeons National Trauma Data Bank: a new examination of a rare diagnosis. Am J
Surg. 2015, 209:864-8; discussion 868-9. 10.1016/j.amjsurg.2014.12.023

8. Furák J, Athanassiadi K: Diaphragm and transdiaphragmatic injuries. J Thorac Dis. 2019, 11:S152-7.
10.21037/jtd.2018.10.76

9. Roberts DJ, Leigh-Smith S, Faris PD, et al.: Clinical presentation of patients with tension pneumothorax: a
systematic review. Ann Surg. 2015, 261:1068-78. 10.1097/SLA.0000000000001073

10. Huggon AM, Houghton A, Watson DP: Ruptured diaphragm: the latent phase . Br J Clin Pract. 1996, 50:408-
9.

11. Abdellatif W, Chow B, Hamid S, Khorshed D, Khosa F, Nicolaou S, Murray N: Unravelling the mysteries of
traumatic diaphragmatic injury: an up-to-date review. Can Assoc Radiol J. 2020, 71:313-21.
10.1177/0846537120905133

12. Gurney D: Traumatic ruptured diaphragm: a frequently missed or delayed diagnosis . J Emerg Nurs. 2019,
45:101-2. 10.1016/j.jen.2018.09.011

2023 Alfaraj et al. Cureus 15(12): e49820. DOI 10.7759/cureus.49820 6 of 7

https://dx.doi.org/10.12659/AJCR.919442
https://dx.doi.org/10.12659/AJCR.919442
https://dx.doi.org/10.1016/j.jescts.2017.05.003
https://dx.doi.org/10.1016/j.jescts.2017.05.003
https://dx.doi.org/10.1186/s12245-016-0108-5
https://dx.doi.org/10.1186/s12245-016-0108-5
https://dx.doi.org/10.3205/iprs000002
https://dx.doi.org/10.3205/iprs000002
https://pubmed.ncbi.nlm.nih.gov/461330/
https://dx.doi.org/10.1136/thx.29.5.559
https://dx.doi.org/10.1136/thx.29.5.559
https://dx.doi.org/10.1016/j.amjsurg.2014.12.023
https://dx.doi.org/10.1016/j.amjsurg.2014.12.023
https://dx.doi.org/10.21037/jtd.2018.10.76
https://dx.doi.org/10.21037/jtd.2018.10.76
https://dx.doi.org/10.1097/SLA.0000000000001073
https://dx.doi.org/10.1097/SLA.0000000000001073
https://pubmed.ncbi.nlm.nih.gov/9015920/
https://dx.doi.org/10.1177/0846537120905133
https://dx.doi.org/10.1177/0846537120905133
https://dx.doi.org/10.1016/j.jen.2018.09.011
https://dx.doi.org/10.1016/j.jen.2018.09.011


13. Pilate SA, De Clercq S: Tension pneumothorax and life saving diaphragmatic rupture: a case report and
review of the literature. World J Emerg Surg. 2011, 6:23. 10.1186/1749-7922-6-23

14. Walchalk LR, Stanfield SC: Delayed presentation of traumatic diaphragmatic rupture . J Emerg Med. 2010,
39:21-4. 10.1016/j.jemermed.2007.09.044

15. Kumbhar S, Siddiqui S, Thakrar P: Avoiding misdiagnosis in postnatal presentation of congenital
diaphragmatic hernia: a report of two cases and review of radiologic features. Radiol Case Rep. 2019,
14:1288-92. 10.1016/j.radcr.2019.07.016

16. Reiff DA, McGwin G Jr, Metzger J, Windham ST, Doss M, Rue LW 3rd: Identifying injuries and motor vehicle
collision characteristics that together are suggestive of diaphragmatic rupture. J Trauma. 2002, 53:1139-45.
10.1097/00005373-200212000-00018

17. Singh S, Kalan MM, Moreyra CE, Buckman RF Jr: Diaphragmatic rupture presenting 50 years after the
traumatic event. J Trauma. 2000, 49:156-9. 10.1097/00005373-200007000-00025

2023 Alfaraj et al. Cureus 15(12): e49820. DOI 10.7759/cureus.49820 7 of 7

https://dx.doi.org/10.1186/1749-7922-6-23
https://dx.doi.org/10.1186/1749-7922-6-23
https://dx.doi.org/10.1016/j.jemermed.2007.09.044
https://dx.doi.org/10.1016/j.jemermed.2007.09.044
https://dx.doi.org/10.1016/j.radcr.2019.07.016
https://dx.doi.org/10.1016/j.radcr.2019.07.016
https://dx.doi.org/10.1097/00005373-200212000-00018
https://dx.doi.org/10.1097/00005373-200212000-00018
https://dx.doi.org/10.1097/00005373-200007000-00025
https://dx.doi.org/10.1097/00005373-200007000-00025

	A Case of Traumatic Diaphragm Rupture: A Differential Diagnosis Not to Be Missed
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: An anterior-posterior chest radiograph shows a left diaphragmatic hernia with protrusion of internal abdominal organs into the chest, visualized by the pericardial lucency (red circle) that represents the herniated bowel and multiple left-sided rib fractures (blue arrows) with underlying hemothorax.
	TABLE 1: Laboratory investigations of the patient
	FIGURE 2: Left diaphragmatic rupture and herniation of the stomach and splenic flexure into the chest.
	FIGURE 3: Left tibia and fibula open fracture treated by external fixation.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


