
INTRODUCTION 

Severe trauma can cause diaphragmatic rupture, along with other 
abdominal or chest injuries. A ruptured diaphragm is associated 
with high morbidity and mortality, and its diagnosis is crucial. 
Hence, many cases in the literature have been published to help 
identify and manage this rare condition. 

CASE REPORT 

A 20-year-old female patient known to have asthma presented to 
Tawam Hospital as a referral for her incidental missed traumatic 
right diaphragmatic hernia. The patient had a motor vehicle acci-
dent in another country 14 years ago. There was no report of her 
injuries, but according to the family and the patient, she had right 
hemothorax that was treated with the insertion of a chest tube. 

The patient had a recurrent cough, shortness of breath, and fe-
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ver. The initial assumption was exacerbation of her asthma and 
her ingestion of raw camel milk. 

Initially, a chest X-ray was done, which showed an elevated 
right hemidiaphragm (Fig. 1). Computed tomography (CT) was 
obtained and it showed a large defect in the right dome of the di-
aphragm, predominantly in the posterior two-thirds, with herni-
ation of the right lobe of the liver and presence of the small and 
large bowel in the thoracic cavity. The herniated right lobe of the 
liver was seen displacing the mediastinum to the left. There was 
atelectasis of the right middle lobe and near-complete atelectasis 
of the right lower lobe, while the left dome of the diaphragm was 
normal in continuity (Fig. 2). 

The patient was referred to the thoracic surgery department 
for definitive management, but unfortunately, she was lost to fol-
low-up until recently when she agreed to operative management 
due to exacerbation of her respiratory symptoms. The decision 
regarding the operation was to repair the defect through the ab-
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domen depending on the CT findings of the liver and other or-
gans in the chest. This was also discussed with the thoracic sur-
gery team, and it was agreed to perform the repair through the 
abdomen. The patient had a very long-standing diaphragmatic 
hernia, and was short and obese (body mass index, 31 kg/m2); 
therefore, we were concerned about possible loss of the domain 
and we thought that the abdominal cavity might not have 
enough space to accommodate the abdominal organs after re-
duction. We were prepared to resect the greater omentum, leave 

the abdomen open, or even consider partial liver resection if 
needed. Surgery was started using the laparoscopic technique, 
which was converted to open surgery with a midline incision be-
cause the hernial defect was obscured by the liver. The intraoper-
ative findings showed the full right lobe of the liver, as well as the 
gallbladder, in the right thoracic cavity and multiple loops of the 
small bowel and ascending and transverse colon in the right tho-
racic cavity (Fig. 3). The stomach was redundant, distended, and 
reached the pelvic cavity. A large right diaphragmatic hernial de-

Fig. 1. Chest X-ray showing (A) right diaphragm elevation and (B) postdiaphragmatic hernia repair.

Fig. 2. Computed tomography scan of (A) herniated liver and (B) herniated bowel loops into the right chest.
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fect was seen, with the posterior edge of the defect attached to the 
upper posterior surface of the liver (segments 7 and 8). The por-
tal system ran along the posterior edge of the hernial defect lon-
gitudinally and the inferior vena cava and aorta just at the medial 
edge of the defect. 

Adhesiolysis was done by cautery, and all organs were reduced 
to the abdomen. Primary repair of the diaphragm was done with 
no tension using 2-0 Prolene continuous sutures and reinforce 
using a composite mesh cut to an appropriate size. Cholecystec-
tomy was performed, as the wall of the gallbladder was thickened 
and edematous; pathology later showed chronic cholecystitis. 
The patient did well after surgery with no further complaints 
about the respiratory symptoms that she previously experienced 
before surgery. A chest X-ray was repeated 6 months after sur-
gery and showed no recurrence (Fig. 1B). The patient provided 
written informed consent for publication of the research details 
and clinical images.

DISCUSSION 

Right traumatic diaphragmatic rupture is a rare condition, which 
is missed most of the time due to the difficulty in the diagnosis 
and the need for further investigations [1]. The causes of dia-
phragmatic rupture can be divided into direct diaphragmatic 
trauma (penetrating injuries such as a direct stab wound to the 
diaphragm or a gunshot) and indirect diaphragmatic trauma 
(blunt trauma) [2]. Injuries contributing to the development of 
diaphragmatic rupture include motor vehicle accidents (79.5%) 
and falls from heights (15.9%) [3]. 

The diagnosis of traumatic diaphragmatic rupture is indicative 
of severe trauma that has caused the intraabdominal organs to 

translocate into the thoracic cavity [4]. Up to 3.6% of cases with 
traumatic diaphragmatic rupture are due to blunt traumas, al-
though around 66% of them are missed [3]. 

Most cases of diaphragmatic rupture occur on the left side 
(75%), with the spleen being the most common injured organ 
[5]. Due to the cushioning effect of the liver on the right side, in-
juries to the right diaphragm are less traumatic, which is why 
right diaphragmatic rupture is less common [6]. Nevertheless, an 
increase in the number of reported cases of right diaphragmatic 
rupture has been noticed, mostly due to the improvement of 
posttrauma investigations and high clinical suspicion [5]. 

The diagnosis of traumatic diaphragmatic hernia is mostly 
missed. The cases that are not missed are diagnosed either preop-
eratively (39%) or intraoperatively (45%), during either first-look 
or second-look surgery [7]. 

Imaging studies and a high suspicion for these injuries can 
help in the diagnosis. Initially, a chest X-ray with an abdominal 
X-ray might show the diaphragmatic rupture by capturing the 
elevated hemidiaphragm with or without the presence of in-
traabdominal organs in the chest, while the use of CT might be 
more appropriate for the diagnosis. A previous study suggested 
that in up to 59% of cases, a chest X-ray was an inconclusive 
method, whereas a CT scan showed the defect in the dia-
phragm [8]. 

Since the diagnosis of diaphragmatic rupture is important to 
prevent posttrauma diaphragmatic hernia and other serious 
complications such as strangulation of the ascended organs [9], 
other modalities such as ultrasonography and magnetic reso-
nance imaging might be indicated. Nevertheless, the use of mag-
netic resonance imaging might be limited due the need for con-
tinuous monitoring and the patient’s condition, while the use of 

Fig. 3. Intraoperative findings of the liver and the bowel (A) in the thoracic cavity and (B) after reduction.
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ultrasonography might be helpful in detecting the functional sta-
tus of the diaphragm and the presence of intraabdominal organs 
in the thoracic cavity [10]. 

The surgical management of ruptured diaphragmatic injury 
depends on the patient’s condition and the presence of other in-
juries. The surgical approach can be divided into the abdominal 
approach (laparotomy or laparoscopy), which is appropriate for 
unstable patients with abdominal injuries, and the thoracic ap-
proach (thoracotomy or thoracoscopy) in cases with isolated 
chest injuries and a late diagnosis [3,5]. 

The main objective of surgery is to reduce the organs, drain the 
pleural fluid, and repair the defect with nonabsorbable sutures 
with or without the placement of mesh [11]. However, there are 
some cases presented in the literature in which the surgeons pre-
ferred using only nonabsorbable sutures without mesh place-
ment due to the elevated risk of infection [12]. 

In summary, right diaphragmatic rupture is an uncommon 
condition. A multimodal investigation combined with a high de-
gree of clinical suspicion is indicated for a proper diagnosis. 
Treatment is surgical and depends on the patient’s status and the 
presence of other injuries. 

NOTES 

Ethical statements 
Written informed consent for publication of the research details 
and clinical images was obtained from the patient. 

Conflicts of interest 
The authors have no conflicts of interest to declare. 

Funding 
None. 

Author contributions 
Conceptualization: all authors; Formal analysis: all authors; In-
vestigation: all authors; Writing–original draft: FA, SG; Writing–
review & editing: all authors. All authors read and approved the 
final manuscript. 

REFERENCES 

1. Forbes TJ, Gowda ST. Intravascular stent therapy for coarcta-
tion of the aorta. Methodist Debakey Cardiovasc J 2014;10: 
82–7. 

2. Cooley JC, Rogers JC. Traumatic diaphragmatic hernia. Arch 
Surg 1959;79:581–7. 

3. Ebrahimi G, Bloemers FW. A delayed traumatic right dia-
phragmatic hernia with hepatothorax. J Surg Case Rep 2012; 
2012:1. 

4. Slim K. Ruptures and injuries to the diaphragm. J Chir (Par-
is) 1999;136:67–75. 

5. Amadou Magagi I, Habou O, Adamou H, et al. Isolated 
right-sided posttraumatic diaphragmatic hernia. Case Rep 
Surg 2018;2018:8758021. 

6. Patel S, Sharma D, Mathur RM, Sisodia A. Right sided trau-
matic diaphragmatic hernia repair with intrathoracic hernia-
tion of liver, stomach and transverse colon. Egypt J Chest Dis 
Tuberc 2015;64:729–31. 

7. Chughtai T, Ali S, Sharkey P, Lins M, Rizoli S. Update on 
managing diaphragmatic rupture in blunt trauma: a review of 
208 consecutive cases. Can J Surg 2009;52:177–81. 

8. Tavakoli H, Rezaei J, Miratashi Yazdi SA, Abbasi M. Trau-
matic right hemi-diaphragmatic injury: delayed diagnosis. 
Surg Case Rep 2019;5:92. 

9. Chaudhary IA, Samiullah MR, Muftee M, Jilani R. Traumatic 
rupture of diaphragm: not an easy diagnosis. Rawal Med J 
2007;32:85–6.  

10. Ndour O, Mustapha H, Ndoye NA, Faye Fall AL, Ngom G, 
Ndoye M. Traumatic right diaphragmatic hernia in children: 
diagnostic difficulties. Afr J Paediatr Surg 2015;12:94–7. 

11. Ouazzani A, Guerin E, Dryjski J, Cuylits N, Lefebvre JC, 
Vaneukem P. Acute and latent right side diaphragmatic rup-
ture after blunt trauma: cases studies and review of the litera-
ture. Rev Med Brux 2008;29:107–12. 

12. Muroni M, Provenza G, Conte S, et al. Diaphragmatic rup-
ture with right colon and small intestine herniation after 
blunt trauma: a case report. J Med Case Rep 2010;4:289. 

Alharmoodi et al. Incidental traumatic right diaphragmatic

59www.jtraumainj.orghttps://doi.org/10.20408/jti.2022.0008

https://doi.org/10.14797/mdcj-10-2-82
https://doi.org/10.14797/mdcj-10-2-82
https://doi.org/10.14797/mdcj-10-2-82
https://doi.org/10.1001/archsurg.1959.04320100047008
https://doi.org/10.1001/archsurg.1959.04320100047008
https://doi.org/10.1093/jscr/2012.1.1
https://doi.org/10.1093/jscr/2012.1.1
https://doi.org/10.1093/jscr/2012.1.1
https://www.ncbi.nlm.nih.gov/pubmed/10480054
https://www.ncbi.nlm.nih.gov/pubmed/10480054
https://doi.org/10.1155/2018/8758021
https://doi.org/10.1155/2018/8758021
https://doi.org/10.1155/2018/8758021
https://doi.org/10.1016/j.ejcdt.2015.03.019
https://doi.org/10.1016/j.ejcdt.2015.03.019
https://doi.org/10.1016/j.ejcdt.2015.03.019
https://doi.org/10.1016/j.ejcdt.2015.03.019
https://www.ncbi.nlm.nih.gov/pubmed/19503660
https://www.ncbi.nlm.nih.gov/pubmed/19503660
https://www.ncbi.nlm.nih.gov/pubmed/19503660
https://doi.org/10.1186/s40792-019-0650-5
https://doi.org/10.1186/s40792-019-0650-5
https://doi.org/10.1186/s40792-019-0650-5
https://doi.org/10.4103/0189-6725.151004
https://doi.org/10.4103/0189-6725.151004
https://doi.org/10.4103/0189-6725.151004
https://www.ncbi.nlm.nih.gov/pubmed/18561839
https://www.ncbi.nlm.nih.gov/pubmed/18561839
https://www.ncbi.nlm.nih.gov/pubmed/18561839
https://www.ncbi.nlm.nih.gov/pubmed/18561839
https://doi.org/10.1186/1752-1947-4-289
https://doi.org/10.1186/1752-1947-4-289
https://doi.org/10.1186/1752-1947-4-289



