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Traumatic Injury of Diaphragm
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13 cases of traumatic diaphragmatic ruptures were treated at the department of thoracic
and cardiovascular surgery in Lee-Rha general hospital, Cheong-Ju, Choong Cheong Buk Do,
between Oct. 1989 and Feb. 1992. The above 13 cases were reviewed in this study. And the

following results were obtained.
1. Sex ratio is 11 : 2 with male dominance

2. The 9 cases were due to blunt trauma and other 4 cases were due to penetrating in-

jury.

3. Right side injury was more common than left(7 : 5) and there was 1 case of central
type which ruptured through subepicardial diaphragm.

4. All of the cases had association injury.

5. Preoperative diagnosis was possible in the 9 cases and others were diagnosed during

operation under other indication.

6. Finger exploration was one of effective diagnostic procedure.
7. All of diaphragmatic ruptures was corrected through thoracotomy and exploratory lap-

arotomy was done in 6 cases,

8. A patient died after operation due to associated injuries.
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Table 1. Sex / Age, Penetrating or Non-penetrating, Mode of Injury, and site of Injury

Penetrating or

Case [H-No.] Sex / Age Non —penetrating Mode of Injury Site
I. [ 3229] M /52 Non —penetrating Traffic accident Central*
II. (20208) M /28 Non —penetrating Traffic accident Right
II. [28024) M /52 Non —penetrating Crushing injury Right
V. (36751) M /50 Non —penetrating Traffic accident Right
V. (37359] F /50 Non —penetrating Traffic accident Right
Vi {42906) M /45 Non — penetrating Traffic accident Left
M. [46768] M /58 Non —penetrating Traffic accident Left
V. [69305) M /27 Non—penetrating Traffic accident Left
IX. (70837]) Mv/36 Non —penetrating Traffic accident Left
X. { 6747) M /30 Penetrating by knife Right
X, {21035)] M /23 Penetrating by glass bottle Right
M. (32370) M /26 Penetrating by knife Left
Vi (41161) M /52 Penetrating by electric saw Right
* Central : The site of perforation was located at the subpericardial diaphragm without communication to

pleural cavities, colon and omentum herniated into the pericardial sac.
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Table 2—a. Physical & Simple Chest X —ray Findings on Arrival(In Non-penetrating cases)

case Physical Signs & Symptoms

Simple Chest X —ray Findings

I. Shock
Signs of cardiac tamponade
Audible bowel sounds on chest
I[. Semicomatous mentality
Flail chest, right
Respiratory distress

. Chest pain, right lower lateral
Signs of peritoneal irritaton

IV.  Chest pain, right
Subcutaneous emphysema, right
Respiratory distress

V. Semicomatous mentality
Respiratory distress
Low abdominal mass

VI. Drowsy mentality
Subcutaneous emphysema, left chest
Respiratory distress

VI. Chest pain, left

Dyspnea

Audible bowel sound at left chest
W. Dyspnea

Chest pain, Lt.

Decreased bowel sd. & peritoneal irritation sign

Hematuria
[X. Shock, Dyspnea
Facial laceration wound
Decreased breathing sd. on Lt, chest

Multiple rib fractures, both
Lung contusion, both

Multiple rib fractures, Right
Hemothorax, right
Elevated diaphragm, right
Medastinal shifting to left
Multiple rib fractures, right
Hemothorax, right
Elevated diaphragm, rigth
Multiple rib fractures, right
Hemopneumothorax, right
Subcutaneous emphysema
Multiple rib fractures, right
Elevated diaphragm, right
Hemothorax, right
Mediastinal shifting to left
Multiple rib fractures, right
Hemothorax, left

Elevated diaphragm, left
Stomach gas in chest, left
Mediastinal shifting to right
Elevated diaphragm, left
Stomach gas in left chest

Elevated diaphragm, left
Stomach gas in left chest
Mediastinal shifting to right

Elevated diaphragm, left
Stomach gas in left chest
Mediastinal shifting to right
Hemothorax, right
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Table 2—b. Physical & Simple Chest X —ray Findings on Arrival (In Penetrating cases)

case Physical Signs & Symptoms Simple Chest X ~ray Findings
X. External wound at right back chest Hemothorax, right
— 0th ICS, midscapular line
— 3cm in size
Xl External wound at right anterior chest W. N. L.
— 8 to 9th ICS, anterior axillary line
— 5cm in size
A External wound at left back chest Rib fracture, left
— 10th ICS, posterior axillary line Hemothorax, left
— 2. 5cm in size
*MII.  Shock

External wound at right back chest

— 8th ICS, from, posterior axillary line to
upper midabdomen

— 35cm in size

* No preoperative X —ray in case XIII.
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Table 3. Associated Injuries

case | || ]

[Bleeding)
Hemo-or Pneumothorax +
Hemoperitoneum -

[Bony fractures]

Ribs -+
& Flail chest —
Clavicle -
Scapula —
Skull -
Spine + - =
Pelvic bone — -
* Other hones

+ +
+ +

A+t
|

[Internal organ injury]
Lung
Heart
Liver -+ +
Spleen - - =
Kidney
Bladder and /or Urethra - -
CNS + +
** Other organs + - =

+
_+_

+ 4+ + + + o+ o+ -+ o+
T
+ 4+ 4+ -+ - - - 4+
+ — — —_ — — — — — _
—_— — — — — — —_ + —_ —_
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* Other bones

: such as humerus, radius, and mandible bone fractures

“* Other organs : such as ulnar nerve, brachial artery, and intercostal artery injuries
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Table 4. Method of Diagnosis, Operative indications, and Lag time.

Case Dignosis Operative indications Lag time
I.  Small bowal series Herinated abdomial viscus 9days
.  Exploration Massive hemothorax Shr 10min,
(1500ml initially)
II. Finger examination Palpable edge of ruptured diaphragm 6hr 40min,
& liver during thoracostomy
V.  Exploration Massive hemothorax 8hr 20min,
(1200l irutially)
V. Simple X—-ray Palpable liver & gall bladder 26hr 10min,
+Finger examination during thoracostomy
*VI. Chest CT - -
V. Simple X—ray Herinated abdomial viscus 4hr 20min,
+Finger examination in left chest
Wi Simple X —ray Herinated abdomial viscus 12hr
+Chest CT in left chest
IX. Simple X—Ray Herinated abdomial viscus 1hr 50min.
+Chest CT in left chest
X. Exploration Empyema due to retained hematoma 21 days
Xl Finger examination Palpable edge of ruptured diaphragm 7hr 40min.
liver during thoracostomy
M. Exploration Massive hemothorax 3hr 10min.
(1300ml initially
X . Naked eye Massive bleeding 1 hour

* Case VI underwent tube thoracostomy only.

# Preoperative diagnosis of diaphragmatic injury was made in 6 cases (case I, I, V, VI, XI, and W)
Remainders were diagnosed on exploration,

Table 5. Surgical approach, Herniated organs, Direction & Size of the opening, Method of closure, and

Laparotomy

Case Approach Herniation Direction /Size Closure Laparotomy
I. Thoracotomy Colon & Omentum Sagittal / 12cm  Direct -
I. Thoracotomy - Coronal / 15cm Direct -
. Thoracotomy - Sagittal / 15cm  Direct +
V.  Thoracotomy - Coronal / 15cm Direct +
V.  Thoracotomy Liver & G. B. Coronal / 15cm Direct +
*VI.  None Stomach Unknown None -
M. Thoracotomy Stomach, Omentum  Coronal / 8cm Direct -
. Thoracotomy Stomach, Colon Coronal / 8cm Direct +
K.  Thoracotomy Stomach, spleen Coronal / 15cm Direct +

Small bowel

X.  Thoracotomy - Coronal / 10cm Direct -
XI.  Thoracotomy - Sagittal / 5cm  Direct -
X. Thoracotomy - Sagittal /2.5cm  Direct +

XII. Thoracoabdominal - Sagittal / 25cm Direct -

*Case VI underwent tube thoracostomy only.
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Table 6. Duration, of drain, Complications, Managements, and Mortality

Case Drain Complications & Managements Mortality (Cause of death)
I 12 Recurrent effusion —» Tapping None
II. 11 ARDS —) Ventilator for 12days Expired on POD 12th
ARF —) Hemodialysis (Multiorgan failure)
. 16 ARDS —> Ventilator for 6days None
Atelectasis —)» Bronchoscopy
Iv. 18 ARDS —) Ventilator for 24days None
Atelectasis — ) Bronchoscopy
V. 41 Atelectasis — ) Bronchoscopy None
*Vl. - — —
Vi. 20 Atelectasis —» Bronchoscopy None
XII . 19 None None
X. 21 Atelectasis — ) Bronchoscopy None
Drug erruption
X. 26 Empyema — >Decortication None
Wound infection —> I /D
Xi. 13 Atelectasis — ) Bronchoscopy None
AL 24 Recurrent effusion —» Thoracostomy None
XiI. 8 Recurrent effusion —) Tapping None

* Case VI was discharged by himself.
# Tracheostomy was done in 3 cases (case I, [, and IV).
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