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=Abstract=
Traumatic Injuries of the Diaphragm

Duk Sil Kim, M.D.*, Dong Myung Huh, M.D.*, Sang Hoon Jheon, M.D.*,
Bong Hyun Chang, M.D.*, Jong Tae Lee, M.D.*, Kyu Tae Kim, M.D.*

From January 1980 to July 1995, 32 patients with blunt diaphragmatic trauma and 12 with
penetrating diaphragmatic trauma were treated at Kyungpook University Hospital. The mean age of
patients with blunt trauma was 37.6 years, and with penetrating trauma 29.2 years. The mean age was
older in patients with blunt trauma by 8.4 years (p<0.05).

When simple chest X-ray diagnosis was performed, 24cases (75%) of the diaphragmatic injuries were
found in blunt trauma and 4 case(33%) in penetrating trauma. When operations were done due to
injuries of thoracic or abdominal organ, 7 diaphragmatic injuries(58%) were found in penetrating
trauma. Herniation occurred in 24 patients(75%) in blunt trauma and 5 patients (42%) in penetrating
truma. The size of injured diaphragms in 29 cases in which hernia was discovered was 10.9 + 4.3cm.
On the other hand, the size in 15 cases in which hernia did not occur was 3.5 & 2.9cm. There was a
remarkable difference in their size depending on the presence or absence of hernia (p<0.05). That is, a
close relation between the size of injured diaphragms and hernia was shown.

All diaphragmatic injuries were repaired primarily. In blunt trauma approach of repair were as
follows: 20(63%) thoracic, 9 abdominal, 2 thoracoabdominal, and 1 thoracic and in penetrating
trauma 6(50%) abdominal, 4 thoracic, and 2 thoracic and abdominal. The complication rate was 19%
in blunt trauma and 25% in penetrating trauma. Two patients with blunt trauma died with a
mortality rate of 6.3%. All patients with penetrating trauma recovered.

This study suggests that diaphragmatic injury should be suspected in all patients with blunt as well
as penetrating injury of the chest and abdomen. The size of injured diaphragms was larger in blunt
trauma than in penetrating trauma. For herniation, it appeared to be more common in blunt trauma.
The morbidity and mortality were related primary to the severity of associated injuries.

(Korean J Thorac Cardiovasc Surg 1996;29:433-9)
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Table 1. Age and sex distribution
BT PT
Age (year) Male Female Total(%) Male Female Total{%)
<10 2 1 3 0 1 1
10~19 0 2 2 3 0 3( 25
20~29 4 1 5( 16) 1 2 3( 25)
30~39 7 0 7(22) 0 1 1
40~49 5 0 5( 16) 1 3 4( 33)
50~159 4 1 5(16) 0 0 0
60< 3 2 5(16) 0 0 0
Total (%) 25 7 32(100) 5 7 12(100)
Mean+SD 37.6x+15.4 29.2+10.3

BT: blunt trauma PT: penetrating trauma
SD: standard deviation

(Table 1).
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Table 2. Symptoms of biunt and penetrating trauma of dia-

. phragm
Symptom BT (%) PT(%)  Total(%)
Dyspnea 24(75) 11(92) 35(80)
Chest pain 18(56) 7(58) 25(57)
Abdominal pain 15(47) 9(75) 24(55)
Abdominal distension 4 0 4
Vomiting 2 0 2
Nausea 2 0 2
Loss of consciousness 8 0 8

BT : blunt trauma PT: penetrating trauma

Table 3. Signs of blunt and penetrating trauma of diaphragm

Table 4. Diagnostic methods

294 9

CIVVR RSN

Method BT (%) PT(%)
chest PA 24( 75) 4( 33)
upper GI series 3 9 9
chest CT scan 2007 o 0)
at operation 39 7( 58)
Total (%) 32(100) 12(100)

BT: blunt trauma PT: penetrating trauma
PA : posteroanterior GI: gastrointestinal
CT: computerized tomography

Table 5. Associated injured organs precluding rib fractures
and hemopneumothorax

Sign BT(%) PT(%) Total(%) Organ BT (%) PT(%)
Decreased breathing sound 29(91) 8(67) 38(86) Liver 4 4
Abdominal rigidity & tenderness 14(44) 9(75) 23(52) Spleen 7(22) 2
Drowsy mental status 13(41) 0 13(30) Stomach 2 6(50)
Shock 11(34) 0 11(25) Kidney 2 0
BT: blunt trauma PT: penetrating trauma Lung 2 5 (42)
Brain 5 0
Colon 1 1
Small bowel 3 2
7hEAIA 2420 (75%), BEAIA 42 (33%) o0, = prelr : |
= e e 7 Bone fracture 20 (63) 1
FAE o] 437 AP 2= FAY &4 B B Not associated 5 0
< Qigt A7t FA A 33, FEAFANA 18 U, Pancreas 1 0
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Table 6. Surgical approach according to causes of injured
diaphragm

Approach BT (%) PT(%)  Total(%)
Thoracic 20( 63) 4( 33) 24( 595)
Abdominal 9( 28) 6( 52) 15( 34)
Thoracoabdominal 2 0 2
Thoracic & abdominal 1 2 3

Total (%) 32(100) 12(100) 44 (100)
BT: blunt trauma PT: penetrating trauma
Table 7. Size and site of the diaphragmatic injury

BT (N=32) PT(N=12)

Size (cm) 13+71 39+21
Site Li(N=18) Rt(N=14) Lt(N=9) Rt(N=3)
Central tendon 5 S 0 0
Anterolateral 6 4 1 0
Posterolateral 1 1 1 2
Posteromedial 2 1 5 1
Anteromedial 4 2 2 0

BT: blunt trauma PT: penetrating trauma
Lt:left Rt:right

™ central tendon #$12] £4F2 glgic) A= £k
A7) B4 FF 113 £ 7.lem G BEAA] HF 39
+ 2.lemZA4 FAA o o (p<0.05)(Table 7). 7=}
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Table 8. Postoperative complications and mortality

BT(N=32) PT(N=12) Total(N=44)

Complication

Wound infection 1 2 3
Empyema 0 1 1
Atelectasis 3 0 3
Pneumonia 1 0 1
Paralytic ileus 1 0 1
Total (%) 6(19) 3(25) 9(20. %)
Mortality
ICH & SAH 1 0 t
Sepsis & renal failure 1 0 1
Total (%) 2(6.3) 0 2( 4.5)

BT: blunt trauma PT: penetrating trauma
ICH: intracerebral hemorrhage SAH : subarachnoid hemorrhage
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F 138 24 39 (25%) 0 4] A 31 i T} (Table 8).
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