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ABSTRACT
o : Traumatic Diaphragmatic Rupture (TDR) is a rare type of trauma. Small intestine injuries are
Article info: : the third most common type of injury resulting from blunt trauma to abdominal organs. The
Received: 24 May 2021 immediate diagnosis of TDR and bowel injuries is a daunting task. We reported a 53-year-old
Revised: 10 Jun 2021 : male patient who was transferred to the hospital by EMS because of a car accident. The chest

X-ray showed the left diaphragm elevation. Also, a computed tomography scan revealed
that the greater omentum, a portion of the colon, spleen, and stomach were transposed
in the hemithorax through a diaphragm rupture. The patient underwent laparotomy and
the incidental findings in laparotomy showed bowel injuries. This case was a common
cause of traumatic left-sided diaphragmatic rupture and intestinal injury. The suspicion of
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Keywords: diaphragmatic rupture and intestinal injury in a patient with multiple traumas contributes
Diaphragmatic hernia; Small to early diagnosis. Surgical repair remains the only treatment for diaphragmatic rupture. The
intestine; Blunt trauma : severe injury in a part of the intestine may result in the resection of that part.
Introduction and penetrating trauma [1]. The organs involved in
left-sided diaphragmatic hernia are the colon, omen-
traumatic rupture of the diaphragm is an tum, small intestine, stomach and spleen. Chest ra-
uncommon position. It occurs in 1 to 5% diography and Computerized Tomography (CT) is the
of patients with thoracoabdominal trau- most effective technique for identification of traumat-
ma. The cause factors are blunt trauma ic diaphragmatic rupture [2].
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Case Presentation

53-year-old male patient with a car-to-car accident, in
which his chest struck the steering wheel was admitted
to our emergency department. On arrival, his Glasgow
Coma Scale was 15, respiration rate was 30 breaths/
min, pulse rate was 75 beats/min, blood pressure was
120/75 mmHg, and O, saturation was 87%. Physical ex-
amination revealed decreased breathing sound over the
left lung, short breathing, and pain in deep breathing
with generalized tenderness at the epigastric site. The
chest X-ray showed the elevated left hemidiaphragm
and the level of air-fluid within the left hemithorax (Fig-
ure 1). Computed Tomography (CT) scan (Figure 2) re-
vealed that the intrathoracic herniation of the stomach
and spleen is in contact with the posterior thoracic wall.
The patient underwent urgent laparotomy and inciden-
tal findings in laparotomy showed small intestinal inju-
ries (Figure 3 & 4). Moreover, the herniation of the left
colon, omentum, and spleen was seen. There were no
ischemic changes or perforations; however, the colon
was slightly edematous.

Resection of the intestinal tract was unnecessary. At
emergency laparotomy, a 10-cm linear left diaphrag-
matic rupture with intrathoracic stomach, spleen, and
left colon was found. After we repositioned the intra-
abdominal organs, the diaphragmatic repair was per-
formed using a non-absorbable interrupted suture.
Then, a chest drain was inserted in the left chest. The
patient was transferred to the Intensive Care Unit (ICU)
and extubated. After 5 days, the patient was transferred
to the ward. The thoracic drain was removed on the
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Figure 1. The elevated left hemidiaphragm in chest X-ray
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fifth postoperative day and the patient was discharged
on the tenth postoperative day.

Discussion

The incidence of Traumatic Diaphragmatic Rupture
(TDR) is high in trauma patients. In recent 20 years,
the rate of blunt TDR has increased as a result of the
increased motor vehicle collisions [3, 4]. Motor vehicle
collisions account for 90% of all diaphragmatic injuries
resulting from blunt trauma. They account for 1-6% of
major thoracic injuries and 3%-8% of patients under-
going emergency colectomy after trauma. TDR affects
predominantly males (male:female = 4:1) in the third
decade of their lives [5]. It occurs on the left side in
65-85% of patients, on the right side in 15%-35%, and
bilaterally in 1%-12% of patients. This is because of the
protective effect of the liver, which is located below the
most parts of the right diaphragm, and there is an ana-
tomic weak point in the left posterior lateral diaphragm.
Blunt trauma causes large radial tears usually about 10
to 15 cm [6].

The abdominal viscera herniation could occur through
these large ruptures and organs, such as the stomach,
spleen, colon, small intestine, and liver may enter the
chest. The most important factors in the early and cor-
rect diagnosis of DR are a high index of suspicion and
careful scrutiny of diagnostic studies [7]. The commonly
presented symptoms are dyspnea, chest pain, abdomi-
nal pain, and vomiting. On auscultation, decreased re-
spiratory sound and bowel sound in the thorax may be
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Figure 2. Computed Tomography (CT) scan) of the stomach
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Figure 3. The elevated left hemidiaphragm in Computed Tomography

found. Besides, cardiovascular insufficiency and respira-
tory dysfunction may occur.

There are various methods for diagnosing DR. Radi-
ography, fluoroscopy, abdominal sonography, and CT
imaging are effective and easy to perform methods
in the emergency room [8]. Chest radiography usually
is the first technique with a sensitivity of 46% for left-
sided ruptures and 17% for right-sided ruptures. The
radiological signs suggesting diaphragmatic disruption
include the abnormally elevated diaphragm, unclear
diaphragmatic borders, and abnormal gas patterns in
the lung [9]. In our case, the chest radiograph taken at
the emergency room revealed all the aforementioned
radiographic signs. Besides, a hernia sac containing vis-
ceral gas was recognized in the left thorax. The CT imag-
ing performed after the chest plain film also revealed
the traits of DR, such as diaphragm discontinuity, seg-
mental nonrecognition of the diaphragm, intrathoracic
herniation of stomach and spleen, waist-like constric-
tion of the stomach (collar sign), thickening of the dia-
phragm (curled diaphragm sign), fracture of the left 3rd
rib, and left hemithorax [10].

The incidence of blunt intestinal injury sustained in ve-
hicle accidents is 84.7%, whereas the incidence of and
blunt intestinal injury sustained in non-vehicular acci-
dents is 15.3%. Vehicular trauma, especially due to car
accidents, is a well-recognized cause of intestinal inju-
ries. Injury to the intra-abdominal structures is caused by
two main mechanisms: density forces and deceleration
forces. Diagnostic tests can be used to evaluate patients
with blunt thoracoabdominal trauma, including Ultraso-
nography (US), Diagnostic Peritoneal Lavage (DPL), CT
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Figure 4. Small intestinal injuries incidental findings in laparotomy

scan, and Diagnostic Laparoscopy (DL). Intestinal injury-
related morbidity occurs in 13% of patients with blunt
thoracoabdominal trauma and the rate of blunt intesti-
nal trauma-related mortality is 10%-30% [11-13].

Ethical Considerations

All ethical principles are considered in this article. The
participants were informed about the purpose of the
research and its implementation stages.

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

The authors declared no conflict of interest.

References

[1] Rajesh S, Sabaratnam S, Alan JM, Amit KC. Traumatic rupture of
diaphragm. The Annals of Thoracic Surgery. 1995; 60:1444-9. htt-
ps://www.annalsthoracicsurgery.org/article/0003-4975(95)00629-
Y/pdf

[2] Athanassiadi K, Kalavrouziotis G, Athanassiou M, Vernikos P,
Skrekas G, Poultsidi A, et al. Blunt diaphragmatic rupture. Eu-
ropean Journal of Cardio-Thoracic Surgery. 1999; 15(4):469-74.
[DOI:10.1016/51010-7940(99)00073-1]

[3] Lopez PP, Arango J, Gallup TM, Cohn SM, Myers J, Corneille M, et
al. Diaphragmatic injuries: What has changed over a 20-year pe-
riod? The American Surgeon. 2010; 76(5):512-6. [DOI:10.1177/00
0313481007600520] [PMID]



http://crcp.tums.ac.ir/index.php/crcp
https://www.annalsthoracicsurgery.org/article/0003-4975(95)00629-Y/pdf
https://www.annalsthoracicsurgery.org/article/0003-4975(95)00629-Y/pdf
https://www.annalsthoracicsurgery.org/article/0003-4975(95)00629-Y/pdf
https://academic.oup.com/ejcts/article/15/4/469/524210
https://doi.org/10.1177/000313481007600520
https://doi.org/10.1177/000313481007600520
https://www.ncbi.nlm.nih.gov/pubmed/20506882

CRCP
Gt

[4] Gao JM, Gao YH, Zeng JB, Wang JB, He P, Wei GB, et al. Polytrauma
with thoracic and/or abdominal injuries: Experience in 1540 cases.
Chinese Journal of Traumatology. 2006; 9(2):108-14. [PMID]

[5] Cruz CJ, Minagi H. Large-bowel obstruction resulting from traumat-
ic diaphragmatic hernia: Imaging findings in four cases. AJR. Ameri-
can Journal of Roentgenology. 1994; 162(4):843-5. [D0I:10.2214/
ajr.162.4.8141004] [PMID]

[6] Eren S, Kantarci M, Okur A. Imaging of diaphragmatic rupture af-
ter trauma. Clinical Radiology. 2006; 61(6):467-77. [DOI:10.2214/
ajr.162.4.8141004]

[7] James R, Gilbert J, Byard RW. Posttraumatic diaphragmatic hernia
and death--etiologic factor or putrefactive artifact? The American
Journal of Forensic Medicine and Pathology. 1999; 20(1):66-9.
[DOI:10.1097/00000433-199903000-00016] [PMID]

[8] Shah R, Sabanathan S, Mearns AJ, Choudhury AK. Traumatic
rupture of diaphragm. The Annals of Thoracic Surgery. 1995;
60(5):1444-9. [DOI:10.1097/00000433-199903000-00016]

[9] Kearney PA, Rouhana SW, Burney RE. Blunt rupture of the dia-
phragm: Mechanism, diagnosis, and treatment. Annals of Emer-
gency Medicine. 1989; 18(12):1326-30. [DOI:10.1097/00000433-
199903000-00016]

[10] Sangster G, Ventura VP, Carbo A, Gates T, Garayburu J, D'Agostino
H. Diaphragmatic rupture: A frequently missed injury in blunt
thoracoabdominal trauma patients. Emergency Radiology. 2007;
13(5):225-30. [DOI:10.1007/s10140-006-0548-y] [PMID]

[11] MunnsJ, Richardson M, Hewett P. A review of intestinal injury from
blunt abdominal trauma. The Australian and New Zealand Journal
of Surgery. 1995; 65(12):857-60. [DOI:10.1111/.1445-2197.1995.
tb00576.x] [PMID]

[12] Zheng YX, Chen L, Tao SF, Song P, Xu SM. Diagnosis and manage-
ment of colonic injuries following blunt trauma. World Journal of
Gastroenterology. 2007; 13(4):633-6. [DOI:10.3748/wjg.v13.i4.633]
[PMID] [PMCID]

[13] Mukhopadhyay M. Intestinal injury from blunt abdominal trau-
ma: A study of 47 cases. Oman Medical Journal. 2009; 24(4):256-9.
[DOI:10.5001/0m;j.2009.52] [PMID] [PMCID]

Malmir J, et al. Diaphragmatic Hernia With Small Intestine Injury After Blunt Trauma. CRCP. 2021; 6(3):82-85.



http://crcp.tums.ac.ir/index.php/crcp
https://pubmed.ncbi.nlm.nih.gov/16533438/
https://doi.org/10.2214/ajr.162.4.8141004
https://doi.org/10.2214/ajr.162.4.8141004
https://www.ncbi.nlm.nih.gov/pubmed/8141004
https://doi.org/10.1016/j.crad.2006.02.006
https://doi.org/10.1016/j.crad.2006.02.006
https://doi.org/10.1097/00000433-199903000-00016
https://www.ncbi.nlm.nih.gov/pubmed/10208341
https://doi.org/10.1016/0003-4975(95)00629-Y
https://doi.org/10.1016/S0196-0644(89)80270-7
https://doi.org/10.1016/S0196-0644(89)80270-7
https://doi.org/10.1007/s10140-006-0548-y
https://www.ncbi.nlm.nih.gov/pubmed/17136377
https://doi.org/10.1111/j.1445-2197.1995.tb00576.x
https://doi.org/10.1111/j.1445-2197.1995.tb00576.x
https://www.ncbi.nlm.nih.gov/pubmed/8611108
https://doi.org/10.3748/wjg.v13.i4.633
https://www.ncbi.nlm.nih.gov/pubmed/17278234
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4065990
https://doi.org/10.5001/omj.2009.52
https://www.ncbi.nlm.nih.gov/pubmed/22216378
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3243872

