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— Abstract —

Management of Traumatic Diaphragmatic Rupture

Seon Hee Kim, M.D., Jeong Su Cho, M.D., Yeong Dae Kim, M.D., Ho Seok I, M.D.,
Seunghwan Song, M.D., Up Huh, M.D., Jae Hun Kim, M.D.!, Sung Jin Park, M.D.'

Department of Thoracic and Cardiovascular Surgery, Pusan National University Hospital, Busan, Korea
'Division of Traumatology and Acute Surgery, Pusan National University Hospital, Busan, Korea

Purpose: Diaphragmatic rupture following trauma is often an associated and missed injury. This report is
about our experience with treating traumatic diaphragmatic rupture (TDR).

M ethods: From January 2007 to September 2012, 18 patients who had a diaphragmatic rupture due to blunt
trauma or penetrating injury underwent an operation for diaphragmatic rupture at our hospital. We retrospec-
tively reviewed their medical records, including demographic factors, initial vital signs, associated injuries,
interval between trauma and diagnosis, injured side of the diaphragm, diagnostic tools, surgical method or
approaches, operative time, herniated organs, complications, and mortality.

Results: The average age of the patients was 43 years, and 16 patients were male. Causes of trauma included
motor vehicle crashes (n=7), falls (n=7), and stab wounds (n=5). The TDR was right-sided in 6 patients and
left-sided in 12. The diagnosis was made by using a chest X-ray (n=3), and thorax or upper abdominal comput-
ed tomography (n=15). Ten(10) patients were diagnosed within 12 hours. A thoracotomy was performed in 8
patients, a video-assisted thoracoscopic surgery in 4 patients, a laparotomy in 3 patients, and a sternotomy in
one patient. Herniated organs were the omentum (n=11), stomach (n=8), spleen and colon (n=6), and liver
(n=6). Eighteen diaphragmatic injuries were repaired primarily. Seven patients underwent ventilator care, and
two of them had pneumonia and acute respiratory distress syndrome. There were no operative mortalities.

Conclusion: Early diagnosis and surgical treatment determine the successful management of TDR with or
without the herniation of abdominal organs. The surgical approach to TDR is chosen based on accompanying
organ injuries and the injured side. (J Trauma Inj 2012;25:217-222)

Key Words: Diaphragm, Rupture, Trauma, Thoracotomy

* Address for Correspondence : Yeong Dae Kim, M.D.
Department of Thoracic and Cardiovascular Surgery, Pusan National University School of Medicine,
Medical Research Institute, Pusan National University Hospital,
Gudeok-ro, Seo-gu, Busan 602-739, Korea
Tel : 82-51-240-7267, Fax : 82-51-243-9389, E-mail : domini @pnu.edu

T 20124 11E 132, YgArZ: 20124 11E 27, =Y 20124 11E 282, 212 20124 12F 3Y

This work was supported by clinical research grant from Pusan National University Hospital 2012.
2 o7z 2012 N 49K CHEE S22 0tats| =ASHEHZI0AM FoIEIAS.

— 217 —



434 (23~744)) 2 A7} 16

i

L

# ol

3

X

9

=

=

o B

=13
=

SECR-E

p

Journal of Trauma and Injury Vol. 25, No. 4 —
=

I A
EAe ALz} A s 7t

=18
hal

2

[¢]
G

47

;O.ﬂ

| o1t

b A

713

=
[s)

&

o] 13%(722%).

o)
blo

</

X

=
4

<!

iojm
;O._

9oz %yl s

o ¢ F&

ol

N
Wy

w
o
"
O

j—

boh, e 9

o

3R
5%

o|J

4
N

50

™~
2

o] 6%3(333%)°l

N
o

1278 (66.7%),

]

(44.4%)

A AY AA s 7] ek o)l

[s)

=

ol &

=}

LN

3t7] o

+3

=]
gl

o

A

R
R

(33.3%)

0]6

Number of patients (%)
43+13.5 (23-74)
16 (88.9)
2(11.1)

diaphragmatic rupture.

Table 1. Clinica characteristics of the patients with traumatic

Characteristics

Male
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Sex
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7(38.9)
6(33.3)
5(27.8)

Mechanism of injury
Traffic accident

A7 Fall
Stab wound
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(ISS), Revised Trauma Score (RTS), ZIgHbH

6(33.3)
12 (66.7)

Right
Left
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3(16.7)
9 (50)
6(33.3)
10 (55.6)
8 (44.4)
8 (44.4)
5(27.8)
1( 5.6)
4(22.2)
6(33.3)
8 (44.4)
6(33.3)
11 (61.1)
18 (100)
7(38.9)
201+85

Herniated organ

Liver
Stomach
Primary repair

Laparotomy
Sternotomy
'VATS
Additional surgery

T VATS: video-assisted thoracoscopic surgery

* CT: computed tomography

Method of diagnosis
Chest X-ray

Time to diagnosis
<12h

Operation time (min)

>12 h
Surgical approach

Thoracotomy

Colon and spleen

Abdomen CT
Omentum

Chest *CT
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Fig. 1. Right-sided blunt traumatic diaphragm rupture in a 46-year-old man after a motor-vehicle accident. Coroanl and sagittal con-
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trast-enhanced CT scan shows a herniation of part of liver dome into the thorax, which is evident from the focal constriction
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of herniatied liver (collar sign) (arrow)
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Number of patients (%)
5(27.8)
1( 5.6)
1( 5.6)

13(72.2)
13(72.2)
15(83.3)
1( 5.6)
2(111)
5(27.8)
2(11.1)
2(11.1)
8 (44.4)
3(16.7)
8 (44.4)
14 (77.8)
8 (44.4)
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Injury description
Closed head injury

Faceinjury
Bowel (small and colon)

Renal/urethral
Extremities
Vertebral
pelvic

Pericardial laceration

Pneumo/hemothorax
Spleen

Aortic injury
Pulmonary contusion
Rib fracture
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Liver

41.3+30.3 (9-138)
14.2+15.4 (2-42)

Injury severity score

>15

Revised trauma score

Body of region
<7

Head
Abdomen
Orthopedics
Hospital days
*|CU days

Chest

Table 2. Associated injuries and trauma scores

Table 3. Summary of results
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