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Diaphragmatic hernias have been reported in 0.8%–1.6% of patients who experience blunt 
chest trauma. The hernia is assumed to form as a result of direct diaphragmatic violation or 
significant intraabdominal or intrathoracic pressure caused by the trauma. Some reports 
have described cases of delayed diaphragmatic hernia and subsequent stomach perfo-
ration that occurred a few days to several years after an accident. We report an extremely 
rare case of diaphragmatic herniation in which the process from initial blunt trauma to 
visceral organ perforation took only 2 days, without any evidence of herniation on the 
initial X-ray or computed tomography. Delayed diaphragmatic herniation and subsequent 
visceral organ perforation should not be missed during the period immediately after blunt 
chest trauma.
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Case report

This study was exempted from Institutional Review 
Board (IRB) review by the IRB of Samsung Medical Center 
(IRB approval no., 2021-10-007). And informed consent 
was waived.

A previously healthy 58-year-old man presented to the 
emergency department with left chest wall pain and dys-
pnea. He had a 35-pack-year smoking history and had fall-
en from his bicycle on the day of the visit. Emergency chest 
computed tomography (CT) demonstrated multiple rib 
fractures of the left first to eighth ribs and left scanty he-
mopneumothorax with subcutaneous emphysema, without 
diaphragmatic herniation. His initial vital signs were sta-
ble, and his abdomen was not distended. His biochemical 
laboratory findings were also normal. On hospital day 2, 
the patient complained of severe dyspnea and chest pain. 
Chest radiography revealed a large pneumothorax on the 
left side. A chest tube was inserted, and a newly developed 
diffuse haziness was observed on chest radiography. Emer-
gency chest CT demonstrated diaphragmatic rupture with 

herniation of the stomach and hemopneumothorax (Fig. 1). 
Emergency surgery was performed. The pleural cavity was 
exposed via the fourth intercostal space by standard pos-
terolateral thoracomty. A contaminated thoracic cavity 
with stomach contents was observed, without pleural ad-
hesions. There was an approximately 6-cm defect in the di-
aphragm and a 2-cm rupture in the stomach (Fig. 2). Abun-
dant irrigation and direct repair of the defected diaphragm 
were performed in the thoracic field, followed by resection 
and closure of the region around the perforation of the 
stomach using 2 Echelon 45-mm linear staplers (Ethicon, 
Somerville, NJ, USA) with a blue cartridge, laparoscopical-
ly by the general surgery team. Inspection of the abdomi-
nal cavity was also done during laparoscopic surgery, but 
there was no evidence of peritonitis. The operation was 
completed after the placement of drains in the thoracic and 
abdominal cavities. The operation time was 220 minutes 
and the estimated blood loss was 200 mL. Ventilator man-
agement and antibiotics (empirically, vancomycin and 
meropenem) were provided. Extubation was performed on 
postoperative day 4. Vancomycin and meropenem were 
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administered for 1 week and changed to ampicillin and 
sulbactam for 2 weeks. Infection markers such as C-reac-
tive protein and white blood cell count gradually reduced 
from 24.8 to 1.5 mg/dL, and from 11,980/mm3 to 7,370/mm3, 
respectively, from the operative day to the discharge day. 
The patient was discharged on postoperative day 27 with-
out experiencing any adverse events during the hospital 
stay. The patient has been doing well, without complica-
tions, for 2 years from discharge.

Discussion

Traumatic diaphragmatic hernia occurs in 0.8%–1.6% of 
patients who suffer blunt trauma. Several reports have 
shown that initial chest radiography is normal, even if dia-
phragmatic hernia is present [1,2]. The progression of trau-
matic diaphragmatic hernia is classically divided into 3 
phases: (1) the immediate phase following the accident, (2) 
the interval phase, and (3) the obstruction or strangulation 
phase [3]. To explain how occult diaphragmatic defects 
proceed from phase 2 to phase 3, it has been hypothesized 
that respiration consistently pulls the defected diaphragm 
radially, gradually extending the size of the defect. Finally, 

herniation of the viscera becomes possible through the ini-
tial occult defect [4]. The negative pressure of the chest and 
the positive pressure of the abdomen induce visceral organ 
herniation, especially on the left side [5,6]. This explains 
why initially asymptomatic chest trauma patients present-
ing with chest or abdominal symptoms have been demon-
strated to develop delayed diaphragmatic hernia, strangu-
lation of visceral organs, and even fecopneumothorax 
within a few days or even years. Although this rare and 
easily overlooked trauma can lead to poor patient out-
comes, there is no consensus regarding the indication of 
preventive diagnostic procedures, such as laparoscopic ex-
ploration for blunt chest trauma patients, and occult dia-
phragmatic injuries are often neglected until they become 
symptomatic. Moreover, the interval between each phase 
remains unknown, the absolute interval. Although we re-
viewed reports on delayed herniation presenting after blunt 
chest trauma, the literature only shows that the interval 
from initial blunt trauma to organ perforation ranges from 
11 days to 8 years [2,7].

We believe that the reason for the shortened progression 
in this case was that the patient had not been kept on an 
only-by-mouth status during initial management due to 
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Fig. 2. Contamination of the thoracic cavity with bowel contents was shown (A) in the initial inspection of the pleural cavity. A 6-cm 
diaphragmatic rupture (B) and a 2-cm stomach rupture (C) were also identified.

A B

Fig. 1. Initial chest computed to-
mography (CT) image (A). Diaphr-
agmaic herniation is shown on a 
chest CT on hospital day 2 (B).



87

Seung Hyong Lee, et al. Traumatic Diaphragmatic Hernia with Stomach Rupture

http://www.jchestsurg.org

JCS
the absence of evidence of herniation or bowel perforation 
on the initial work-up. This probably led to increased bow-
el content, and subsequently increased stomach pressure, 
which culminated in the rupture and enlargement of the 
diaphragmatic defect and stomach defect that had already 
existed after the accident but had not been large enough to 
be detected on initial chest CT. In conclusion, delayed dia-
phragmatic herniation and subsequent visceral organ per-
foration should not be missed during the acute phase of 
the clinical course.
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