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Clinical Evaluation of Traumatic Diaphragmatic Ruptures

Woong Cheol Yoo, M.D.*, Eung Joong Kim, M.D.*, Seung Pyung Lim, M.D.*, Young Lee, M.D.*

We evaluated forty cases of traumatic diaphragmatic ruptures that we have experienced from Mar.
1976 to Mar. 1992, Thirty patients were male and 10 were female(M :F =3:1). The age distribution
was ranged from 2 to 76 years with the mean age of 35 years.

The traumatic diaphragmatic ruptures were due to blunt trauma in 26 cases (traffic accident 20, fall
down 4, others 2) and penetrating trauma in 14 cases (stab wound 13, gun shot 1).

In the blunt trauma, 21 of 26 cases were diagnosed within 24 hours after injury and all cases except
one in penetrating trauma were diagnosed within 24 hours.

In the blunt trauma, the rupture site was located in the left in 20 cases and in the right in 6 cases.
In the penetrating trauma, the rupture site was located in the left in 10 cases and in the right in 4

cases.

The repair of 40 cases were performed with thoracic approach in 19 cases, thoracoabdominal
approach in 17 cases and abdominal approach in 4 cases.

The postoperative mortality was 7.5% (3/40). The causes of death were septic shock (1), multiorgan
(Korean J Thoracic Cardiovas Surg 1993;26:791-7)

failure (1) and hypovolemic shock (1).
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Table 1. Age and Sex Distribution
Ap CSex . Type of Injury o Tew
M F Blunt Penetrating
~ 9 2 2 4 4
10~19 1 | )
20~29 9 2 2 9 11
30~39 10 7 3 10
40~49 3 7 7
50~359 5 1 6
60~ 1 1 1
Total 30 10 26 14 40
Table 2. Modes of Trauma %)) o) git}(E 3)
Ty Mode Numbers
Type of Injury Mod's ! 4 SHHEI 2AL
Traffic Accident 20
Blunt Fall Down 4 Y E4L T AT AF EF 167 (61.5%), 5
Others* 2
°rs - AT 57 ol9le] F-o] 7} 153 (57.7%), 2HEA
. 3 )
Penetrating SGtz: :\:‘lend Ll 74 (269 %), FHEA 54(19.2%), wiAdAd 44 (154
e %) A Akl A 34 (11.5%). 71 F, iR

Total 40

* Two cases of blunt injuries are “compressed by steel plate” and
“Tiller Accident”
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Aatel ) F2ARE FFEFIeo] 318 (77.5%)= 71
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2% Shock AFel 7} 133 (32.5%), &4 44 84 (20%),
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(F5). ose 5 XA 43
= F7N AL 173(65.4%), F 163 (61.5%), =
FEFA 159 (57.7%), A% A9 83l (30 8 %), A
AF 79 (26.9%), Z1Fo) 28 (7.7%)g 3, BEAF 93
ZAS- EF 103 (71.4%), 71% 64 (429% I F
) AEed, FAGAALe] A7 34 21.4%), FAHE
917} 18 (7.1 %) (& 6)
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Table 3. Symptoms and Signs

31(77.5)

Dyspnea 22 9

Chest Pain 9 5 14(35.0)
Abdominal Pain 1 6 7(17.5)
Shock State 12 1 13(32.5)
Subcutaneous Emphysema 4 4(10.0)
Abdominal Distension 3 2 5(12.5)
Vomiting 3 3(7.5)
Change of Mentality 7 1 8(20.0)

Table 4. Associated Injury

Chest Hemothorax 16

10 26(65.0)
Pneumothorax 2 6 8(20.0)
Lung injury 3 5 8 (20.0)
Pericardium injury 2 2( 5.0)
Trachea injury 1 1( 2.5)
Flail chest l 1(2.5)
Abdomen  Liver injury 7 S 12(30.0)
Spleen rupture 4 2 6(15.0)
Stomach perforation 1 2 3(7.9)
Colon perforaticn 2 1 3(7.9)
Renal injury 3 3(7.5)
Pancreas injury 1 1 2( 5.0)
Bladder rupture 2 2( 5.0
Omentum injury 1 1 2( 5.0)
Mesenteric injury ! 1(2.5)
Fracture  Rib fracture 15 3 18(45.0)
Other bone fracture 15 15(37.5)
CNS Head injury 5 5(12.5)
Spinal cord injury 2 2 4(10.0)
Vessel Artery injury 3 3(7.9
Table 5. Preoperative Diagnostic Method Table 6. Abnormal Chest X-ray Findings
Plain Chest or Abdominal Film 40 Findings/Type = Blunt  Penetrating  Total(%)
Digital Examination 3 Hemothorax 16 10 26(65.0)
U.GI. 2 Bowel shadow
Chest CT scan 2 in lung field 17 3 20(50.0)
Barium Enema ‘ Rib fracture 15 3 18(45.0)
Fluoroscopy , t Elevated diaphragm 7 3 10(25.0)
__ Experimental Pneumoperitoneum 1 Mediastinal shifting 8 ! 9(22.5)
Comment : Pneumothorax 2 6 8(20.0)
The cases diagnosed preoperatively 33 -
The cases diagnosed during operation 7
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Table 7. Time-lag Between Injury and Diagnosis Table 10. Size of the ruptured site in diaphragm
Number Size / Type Blunt Penetrating Total (%)
Blunt Penelratmg Tolal(%) 0~5cm 9 9( 22.5)
less than 24 hours 21 13 34(85.0) 6~9cm 10 4 (35.0)
more than 24 hours 5 1 (150) l()crj1~r o 16 o \1 o 17 47 5)
2 days 1 B TO“,‘,', - 72(7)7 B - i - iOJO\O ()1 B
S days 1
7 days 1
8 days 2
9 months 1 %), NEF = AEE 174 (42.5%), NES 4 (10%)E *]
Astoich FEAT WU 492 TR B33 A
Table 8 = A ANEE 9L NE W N EE 8, 7H5‘—%3i’4]91r
able 8. Herniated an in pleural cavit
oed orgen et d BEAA AFE Sel, AT 3 HES 4, B 14
Blunt - Penetrating o] 51 ©.20) A O =) oy 1 o 1
Organ/Type X : Total (%) AL 59 B9 S AFEH NEF F N SEe] 4
Left Right Left Right 7t 3el| e} FHEAIA] NEET NEF D fELo] zhzt 24
Stomach 15 1 3 19(47.5) At (3 9)
Omentum 12 1 3 1 17(42.5)
Colon 7 2 2 1 12(30.0) 9. 2AMM BlZdal Ido| 37|t ¢
Liver 3 6 9(22.5)
Spleen 7 7(17.5) o]k AR std ol Arl= FArl 9% A% 10em
Small intestine 4 2 6(15.0) ol A 164, 6~9cm 7} 108 FEAQ A9 Scmo)3t
Gallbladder 1 1029 9#ll. 6~9cm 44, 10cm o] A} 1 ATk 10). 22444 3]
Not herniated : 8 cases (Penetrating 7. Blunt 1) 7;1 u} j]_ozl o] Rl X ALoﬂ o] g}k 73 = 204, ,]__ = 6
AT BEAAL A A3 109, $3 aelolch A
Table 9. Surgical approach 2 22309 (75%), = 104 25%)gcHE ).
Blunt Penetrating = = °
Approach/Type . Total (%) 10. T=F gEZ A Ajatel
Left Right Left Right
Thoracic 9 3 5 2 9( 47.5) FEF PEETS AN 34, sEFA P aFel A
Thoracoabdominal 8 3 4 2 17( 42.5) Zh 29, sE, S8 AN A EE A, FARAA vt
Abdominal ’ Lo Ao ) PHAIALHE 1), FEF 3 FET I 2
Total 20 6 10 4 40(100 0) = 3y ole g“fsé/\% S u}zl—ﬂ =)

#dF 21 47} 24 A7k ojgl o, HEA A= 18HE
A&k 1328 25 24 A7k o[ ATHE 7).

9 AA Bl AW Bbre = 3D ol A WAslgl om AL
c{l 73"01'“7}‘ 19a)w ;‘,}%AOLOL 0%7}“ 13 Eﬂ?\iq %ZOL% 72:1'7
= Fael A 9A 168, vt 134, 7ha W abe) 7t
Zb9d, 24 64, grdol 1dd e, Bl AS-
4%, 1A 2 o] 7k 3G (E 8).

8 T Uy

S ude ea3kxl 40d9F NEFE 19348475

(7.5%)3248 Ahd
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Table 11. Ruptured site of diaphragm Table 12. Postoperative complications

Size / Type Blunt Penetrating Total(%) Complications/ Type Blunt  Penetrating - . Total(%)

Left 20 10 30( 75.0) Wound infection | 2 3(7.5)
Right 6 4 10( 25.0) Respiratory insufficiency 2 2(5.0)
Total 26 14 40(]000) Pleural effusion 2 2(50)
e Empyema ! 12.5)
Acute renal failure 1 1(2.5)
Sepsis 1 1(2.5)
Tleus 1 1(2.5)
Y qhbab g Solw] HEA} O F - 7 3O EEl 2] §) Phrenic nerve paralysis 1 1(2.5)
b3 Soloh Wise S-& 110 4% 858 7F bgAke]aL 25
dl7h Eaelddeta glom, gk 85 5997 34 _ .
2687} Apabolo] SAF 25 )= 24 Hl b EAFTS] 2] & Table 13. Analysis of mortality cases
Aol 1 #ako] Febabaedcki dhch Ebert 5V 537 Age Sex Do DM Goe of deatn
Z 2997} BEAtol ] 2487} FAFel 23 Zleo]gich & S ury
g b X Lo
o}, H2pe] Bt Sabol] o8 o7} 268, HEAL 1420 2 Case 1. 29 M 2 Hours Sepllf: shock .

) = . o o) Case 2. 76 M 5 Hours Multiorgan failure
Wise -} Ebert 2] W51} w]aA] Eabell o3t 497k Wt Case 3. 46 F 2 Hours Hypovolemic shock
o B3] 3HEAFS] A ARA 134, 2A4F 1 8 2 9]l = S
HEAT F71el A7 FEAbe] watovt Fevtetel A=
27| Ful7 2ol ng 7ol o Abade] Bkeh

FAE 2k B AT wate) z7) 8} F-9]el o) Apo] 3ol Al o] F A7 E WAY & ANT dh e F
7b sleh & gAq ghdqbA o o3 FAdelelr] Bt Al FX-A 2RSEE VN 5EEA dAG AL S &
A o] ohE gl Fubdl S fdE SA4EE 48 7S Holr B3] &2 mlod] 3 5}l &) Aute] B
oAb ok B gk SN 2 Adel o Waka Sods) theede] sale] Ak FRske A B
g} #)7} shabE]Avk Al 5l o E o] e W) 4R 7]1&d0] 7Eg-edo] Bl AA4oa] Holv| & e} 2= =
7o TER AT A A 58 34 9l Aol 75 zaA| 3}t AlAwe] B &g 594 air-fluid
ow AlgH T Fek gl FEel v} A7 FAM £ 9l level ¥ o 2] haustral marking & % 5 glv}. g2+ &
o} g Ant sledo] A oo A shedo] 9] ) o XA #edolt 718 (pneumoperitoneum)&
of elste] fEEoR W 24l AU A4 ok wHEo] Hodah FEREX-A Abile] Alwte] wgo] W
S 472 el RN A2 oA, TR W B fge) Do) dAHE Afeli LevinBe Ashu
e vehye 58] fedo] e Aol AW LevinWe] W 58 Mo} qxkel] wgo] Hw 9P =

< 249 F= U Fur gl 5 qlrh A zbe] Aol M= pAFENE A
e S F Y B Folal FAkY] A B A 7EA o] g Az o] FAkRl AT 26 ¥ % 21 HlellA] 24
7)o £4F 87 F, 5TEH, FubE A AT 5 A7 ollislem, Eakal -9 185 A 138l A
o] FutxEl A9t whom ol 5o Axrl dapH o gt 24 X| 7k oW e},
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