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Clinical Evaluation of Traumatic Diaphragmatic Injuries
(Reports of 40 Cases)

Hwang Kiw Chung, M.D.", Sung Kwang Lee, M.D.", Jong Won Kim, M.D."
Sung Si Chan, M.D.", Byeng Ryul Park, M.D. ", Myeng Gyu Park, M.D."
Sung Jin Kim, M.D. ", Pil Jo Choi, M.D. *, Sung Kiw Park, M.D."

In Dug Kang, M.D. ~

We evaluated forty cases of traumatic diaphragmatic injuries that we have experienced from

Jan. 1972 to Dec. 1987. 28 patients were male and 12 were female(M:F=2.3:1).

The age

distribution was ranged from 4 to 71 years with mean age of 26. The diaphragmatic injuries

were due to blunt trauma in 27 cases(traffic accident 22, fall down 3, others 2) and penetrating

trauma in 13 cases(stab wound 11, gun shot 1, other 1). In the blunt injury, 14 cases of 17 were

diagnosed and treated within 24 hours in the left diaphragmatic injury but only 3 cases of 7

cases in the right diaphragmatic injury were diagnosed and treated within 24 hours.
except one in penetrating injury were diagnosed and treated within 12 hours.

injury, the rupture site was located in the left in 17 cases and in the right in 7 cases.

All cases
In the blunt
In the

penetrating injury, the rupture site 'was located in the left in 11 cases and in the right in 2

cases.

bdominal approach in 12 cases and abdominal approach in 5 cases.
17.5%(7/40) and postoperative mortality was 11%(4/37).

The repair of 37 cases were performed with thoracic approach in 20 cases, thoracoa-

Over all mortality was

The causes of death were hypovole-

mic shock(3), combined head injury(2), acute renal failure(1) and septic shock with ARDS(1).
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* Department of Thoracic and Cardiovascular Surgery,
College of Medicine, Pusan National University Hos-
pital.
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=45 138 (32.5% )% vH(Table 2).

ghxe] Zx 24 5 Eete] 332 (82.5%)2 7
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227

Tl gl E£4L T4l 2 2 FF FHo] A
7+ 148 (57.9% ), 5ZFA 1081(37.0%), v 2=t

Table 1. Age and Sex Distribution

Sex Type of Injury

A
ge Blunt

=
55}
B

Penetrating

—10
11—-20
2130
31—40
41—50
51—60
61—70
71—
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Total 28 12 27 13
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Table 2. Modes of Trauma

Modes Blunt

Traffic Accident 22
Stab Wound 11
Fall Down 3
Gun shot 1
Others’ 2 1

Penetrating

Total 27 13

* Two cases of blunt injuries are “Compressed by a
boat” and “Compressed by steel plate”.
One penetrating case is “Hit by a steel pipe”.

Table 3. Symptoms and Signs

Symptoms and Signs\Type Blunt Penetrating Total(%)

Dyspnea 21 12 33(82.5)
Chest pain 10 9 19(47.5)
Abdominal Pain 9 3 12(30.0)
Shock State 11 2 13(32.5)
Subcutaneous Emphysema 2 2( 5.0)
Abdominal Distension 3 2 5(12.5)
Vomiting 3 3( 7.5)
Abdominal Muscle Guarding 3 3( 7.5)
Change of Mentality 5 5(12.5)
82(29.6% ), &%=t 8a1(29.6%), FH-<£4k 54l (18
5%), 71§ 49(14.8% ), 12T 32 (11.1%), 'ﬁ’-
FEH, T4 9 HgEabe] 2 20(7.4% )9
gl ok A9 & Futk vl apulado] 2 g# (61.
%), B35 54(38.5%), 71F, $1aAF, 1Ak,

STEHe]

Z7b 38(23.1%) 2 FA 18(7.7%)0]
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Table 4. Associated Injury

Associated Injury \ Type Blunt Penetrating Total(%)
Chest Hemothorax 14 8 22(55.0)
Pneumothorax 4 3 7(17.5)
Flail chest 2 2( 5.0)
Abdomen Spleen rupture 8 8 16(40.0)
Hemoperitoneum 8 5 13(32.5)
Stomach perforation 3 3 6(15.0)
Liver injury 2 3 5(12.5)
Mesenteric injury 1 2 3( 7.5)
Colon perforation 2 2( 5.0)
Renal injury 1 1 2( 5.0)
Bladder rupture 2 2( 5.0)
Fracture Rib fracture 10 3 13(32.5)
Other bone fracture 14 1 15(37.5)
CNS Head injury 5 5(12.5)
Spinal cord injury 2 2( 5.0
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Table 5. Pre-operative Diagnostic Method

Plain Chest and Abdominal Film 38
U.GIL
Physical Examination Only
Comment:
The cases diagnosed preoperatively 28
The cases diagnosed during operation 12

Table 6. Abnormal Chest X-ray Findings

Findings\Type Blunt Penetrating  Total(%)
Hydrothorax 15 10 25(65.8)
Hydropneumothorax 7 2 N23.7)
Rib fractures 9 3 12(31.5)
Mediastinal shifting 6 2 8(21.1)
Bowel shadow in lung 7 1 8(21.1)
field

Elevated diaphragm 1 1 2( 5.3

Not checked; 2 Cases
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Table 7. Time lag to operation Table 9. Surgical approach
Blunt  Penetrating Blunt  Penetrating
ime lag\T Total(% A ~h\Type Total(%
Time lagi Type Lt Rt Lt Rt otal() pproachi Iype Lt. Rt. Lt Rt otal()
—6hrs 5 1 4 1 11( 29.7) Thoracic 10 4 5 1 20( 54.1)
6—12hrs 4 1 6 1 12( 324) Thoraco-abdominal 5 2 4 1 2( 324)
12— 24hrs 5 1 6( 16.2) Abdominal 2 1 2 5( 13.5)
24—48h 1 1 27
° 27l 17 7 11 2 37¢100.0)
48hrs—bdays ' 1 1 27)
5—10days vl 3 81) Not operated; 3 Cases
10—30days 1! : 1 27
Imonth— ; 21 2( 54)  Table 10. Size of diaphragmatic injury
Total 17 7 11 2 37(100.0) Size\ Type Blunt  Penetrating  Total(%)
771 The cases operated after 24 hrs. Below lem 1 3 4 108)
1— Scm 5 6 11( 29.7)
Table 8. Herniated organ in pleural cavity 6—10cm 14 4 18( 48.6)
- Above 10cm 4 4( 10.8)
Organ * T Blunt  Penetrating Total(%
rean & ype Lt Rt Lt R otalt) T pal 24 13 37(100.0)
Stomach 11 3 14(37.8) Three cases could not be measured because of not
Liver 2 6 8(21.6) operated
Small intestine 6 1 7(18.9)
Colon 4 2 6(16.2) Table 11. Ruptured side of diaphragm
Spleen 2 2 4(10.8)
Omentum 9 4(10.8) Site\Type Blunt Penetrating  Total(%)
Kidney 1 1( 2.7) Left 19 11 30( 75)
Right 8 2 10( 25
Not herniated; 13 Cases(Penetrating 9, Blunt 4) '8 (25
Total 27 13 0(100)
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Table 12, Post operative complications

Complications\Type Blunt Penetrating  Total(%)

Wound Infection 1 4 5(13.5)

Atelectasis 5 5(13.5)

Empyema Thoracis 2 2 4(10.8)

Sepsis 3 3( 8.1)

0" 12 Pneumonia 1 2 3(8.1)

* One case was simultaneously gun shot Subphrenic abscess 1 I( 2.7)

pen;trated case in left lateral and central Acute renal failure 1 1( 2.7)
tendon portion. <

** The ot}?er case was simultaneously® knife A'R‘I‘)&iﬁ ! ez

penetrated case in left anterior and posteri- DLC 1 1027)

or portion. . .
P Y Adult respiratory distress syndrome

Fig. 2. Ruptured site in penetrating injury Ye¥x Disseminated intravascular coagulation

Table 13. Analysis of mortality cases

Age Six Time lag to operation Cause of death
Case 1 3 F Not operated Hypovolemic shock
Case 2 3 M 5 Hours Hypovolemic shock
Case 3 27 M 20 Hours Head 1njury
Case 4 51 F 5 Hours Acute renal failure
Case 5 47 F Not operated Head injury
Case 6 62 F Not operated Hypovolemic shock
Case 7 63 M 10 Hours Septic shock ARD.™

v Adult Respiratory Distress Syndrome
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