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Traumatic Injuries of the Diaphragm

Kyung Young Chung, M.D., Doo Yun Lee, M.D., Kyung Jong Yoo, M.D.,
Bum Koo Cho, M.D., Sung Nok Hong, M.D.

Traumatic injuries of the diaphragm is not an infrequent occurrence. with rise in violence

and increasing use of automobiles, more diaphragmatic injuries may be seen.

Fifty cases from Severance hospital were reviewed. of these there were 27 injuries secondary

to blunt trauma and 23 penetrating injuries, and occurred commonly in male. In blunt trauma,

right and left diaphragmatic injuries occured equally. Chest X —ray were normal in 18 cases(36

%), a hemo-and/or pneumothorax was present in 22 cases(44 %), and only 12 cases(24 %) were

diagnosed or suspected as diaphragmatic injuries preoperatively. Seventeen cases underwent

thoracotomy alone, 19 cases required laparotomy only, and 14 had combined thoracotomy and
laparotomy. There were 5 deaths(10 % mortality), and all deaths related to the severity of

associated 1njuries.

It was concluded that injuries of the diaphragm should be suspected in all patients with

severe blunt torso trauma or penetrating injuries near the diaphragm.
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Table 1. Age and Sex distribution

Age(year) Male Female Subtotal
<10 4 2 6

10—19 5 0 5

20—29 9 1 10

30—39 13 2 15

40—49 5 2

50—59 3 2

60< 1 1

Total 40(80 %) 10(20 5) 50

Table 2. Age and Symptoms of Blunt Penetrating trauma
of Diaphragm

BT(N=27) PT(N=23)

Kinds of Trauma

Male Female 22:5 18:5
Age(year. Mean®SD) 3581179 257+11.3
Symptoms
Dyspnea 18(66.7 %) 14(60.9 %)
Chest pain 17(63.0 %) 11(47.8%)
Subcostal pain 16(59.3 %) 12(52.2 %)
Vomiting 2 0
L.ose of consciousness 2 0
Anemia 1 0
Frank discomfort 1 0
Fever 0 2
Hematemesis 0 1
Symptom Duration 9.1+242 0.3%+03
(day. Mean*SD)
BT: Blunt Trauma
PT: Penetrating Trauma
A Ao TRl qAlglo]l 2 E2eke] F 324
2 b W FF, SELEE0l 22 286 ol 4
ssion o)s) T, W, £uSel adeh WU
7b 2 2] g FA7I AL FARA) 9.1 90 b, 3EEAY
AL 03024 FabAl vl U4l A (p<0.05)
ol 4ol F4f

ol ghd A4 £4FE2 2EE A4V} 196 B A4
T o] o] HHEat, B4 73}401 12011, l*‘ ol 7}

I
ol 4 glsiek(Table 3).

Table 3. Signe of Blunt and Penetrating Trauma of
Diaphragm

Signs BT(N=27)PT(N=23)

Decreased breath sounds 9(33.3%) 10(43.4 %)
Abdominal rigidity, tenderness 4(14.8 %) 8(34.8 %)
3(11.1 %) 4(17.4 %)
5(18.5%) 0( 0.0 %)

Shock(hypotension)

Drowsy mental state

BT: Blunt Trauma PT: Penetrating Trauma
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Table 4. Laboratory Findings at admission

BT (N=27) PT (N=23)
Meant SD(Range) Mean* SD(Range)
Hb(gm%) 126+24 (7.3—17.1) 11.5+2.1 (8.0—16.7)
WBC(/mm®) 16313+10106 (4900—43400) 15735+5718 (7100—25600)
pH 7351022 (6.40—7.49) 7.39+0.08 (7.19—7.56)
PO2(mmHg) 70.5+29.0 (19.0—138.0) 76.9128.6 (35.0—149.0)
PCO2(mmHg) 39.1+6.1 (26.0—50.0) 3971127 (16.0—70.0)

BT: Blunt Trauma PT: Penetrating Trauma

Table 5. Associated Injuries with Blunt and Penetrating
Trauma of Diaphragm

Organ Involved BT(N=27) PT(N=23)
Liver 6(22.2 %) 7(30.4 %)
Spleen 8(29.6 %) 3(13.0 %)
Stomach 1 5(21.7 %)
Kidney 2 3(13.0 %)
Lung 2 3(13.0 %)
Brain 3 0
Colon 1 1
Bladder 2 0
Small bowel 1 0
Ureter 1 0
Urethra 1 0
Renal vein 1 0
Gallbladder 0 1
Panceas 0 1
Right ventricle 0 1
Bone fracture 16(59.3 %) 1
Not associated 2( 7.4 %) 2(8.7 %)

BT: Blunt Trauma PT: Penetrating Trauma
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Table 6. Operation Aproach

BT(N=27) PT(N=23)

Approach Rt Lt Both Rt Lt Total

Thracic 6 1 3 17(34.0%)
Abdominal 1 3 1 5 9 19(38.0%)
Thoracoabdominal 31 1 17 6(12.0%)
Thoracic & Abdo- 3 2 1 2 8(16.0%)

minal

* Midsternotomy and upper mid-laparotomy
BT: Blunt Trauma PT: Penetragting Trauma

- 1072 —



Table 7. Size and Site of the Diaphragmatic lesion

BT (N=27) PT (N=23)

Size(cm) 10.31£6.2 (0.5—25.0) 3.5%+23 (1.0—10.0)

Site Left(N=14) Right(N=14) Left(N=15) Right(N=8)
Central tendon 3 2 0
Anterolateral 4 9 8 5
Posterolateral 5 3 6 3
Posteromedial 2 0 0 0
Anteromedial 0 0 1 0

BT: Blunt Trauma PT: Pentrating Trauma
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Table 8. Herniation of Abdominal Organs

BT(N=27) PT(N=23)

Left Right Both Left Right
Stomach 8 0 2 0
Liver 1 7 1 0
Omentum 5 1 1 0
Spleen 6 0 1 0
Colon 5 2 0 0
Small bowel 3 0 0 0
Kidney 1 0 0 0
No herniation 2 6 1 13 8

BT: Blunt Trauma PT: Penetrating Trauma

*: One case of both diaphragmatic injury

Table 9. Postoperative Complications and Mortality

BT(N=27) PT(N=23)

Complication
Wound infection
Pneumonia
Atelectasis

G-I bleeding
Empyema thoracis

Honor syndrome

O = = e e B W

Postoperative bleeding
Subphrenic absces 0
Total 9(33.3 %) 5(%
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Mortality

Stress ulcer bleeding
ICH

ICH and SAH

Pneumonia. sepsis

[T
=R el el o]

1
1(4.3 %)

Respiratary failure

Total 4(14.7 %)

BT: Blunt trauma PT: Penetrating trauma
G-I: Gastro-intestinal [CH: Intracerebral hemorrhage
SAH: Subarachnoid hemorrhage

20, TEF 28 2% 50l (21.7 %) B4 140 (28
%)oll A BEAshe] wlaA Egron,
4ol 2 14.8 %, IEAA] 1elE 4.4 %24 10. 0%
Ak Abure] Q)L Faba ksl ¥ 4bo] 2,
A HokEY 14, ®ld W HEES 14 g 3&%“3"]
3&%A 1al7 Uk Table 9).

R R

2 z

) AFAd 3] A ubEAFS Sennertus(1541 )] o]8] L
718 E% ) Riolfi(1886) 7} 8 2 ko] xparAbe 42



o] 15

=
=

Aol = 2
2 3

I
] ¥l

©)
up

2 wase] o, Azt

o

|

=
)

o] ¥

2z
=

o
K3

el

o] 7ol &4 ok 21

=

O
T

A5 42) %

2} A} 3L

AN
.

CEEESE

bod
o

1%

= Akl &

x

SRR

o} Z ol

00]

4

| 2 Ttsled AW skgich(Table 10). ©4-F

A

w}

}_D}G,ll)_

3

Holx| %

—4% HE2A4% Bealg!'e ¥

ol
_z_ﬁ

)
_z__u

o] vhepbeh, B
ool vhephal ghom]

Ess

=
Q

A}

A= e)
2

oj

bt o

olgtal 3§

2 93uch o) W

o]

PAEAA S 37

&
U

= =4
an

Fabe vl Hong i @22 =

1.
o

& A

Y

3., Beal, Meads& % v %

B39
5'_13}-91_9_‘7:']'20’3“ %_7;___

o_a

°
=

T4
=0

plo

w
\I_NO
=r

™
o

13
=4

L
=

& ool

dakeba

HE}_- B

ol A central tendon ®#}EFO R

17 ool

% 364

.
£k

A

Ko

iﬂ

Abe] vkrhal shqde}t ) el Estre-

44
=r
o

S

BR

3f

=
]

o] 713 F2om 50 % ol Aol 4 Acke] 7t

7

domeo] 7 4slel e, 7A 7k %

o}
1}

o

Pt o] 49 air-fluid

oysll ofol] &

z}s}

ubild F3bAd 9
tric AATA He] Bol FH W2 Sehst

N
i

Aut g4t

X o]= nasogas-

=3

oob /lol» Q.

[
Lo

level =

L=
.

2o 8 7|7} Aa whela] 7]

frig

[e]
A&

tH Kessler

Wi

or L

o] Lol rhx)

L.
al

T

.é.
o

Aol

o}
1}

bl
e
,x__.
o

g 5 et

o]
]

o 4] A4slef dhm &

N 454

k3
R:

boll 4] 4 %

&4 &=

i

17) o =]
2 B4

=3
3

5.8 %9 4, Stein

2% A5l A4

Table 10. Signs and Symptoms in Phases of Diaphragmatic Injury

Obstructive phase

Latent phase

Acute or Initial phase

Pain

Acute respiratory distress

Dyspnea

Signs of sepsis

Restrictive pulmonary disease

Vague abdominal pain

Hydropneumothorax

Fullness after meal

Cyanosis

Empyema

Pain in the left shoulder
Difficulty in belching

Restlessness

Intraabdominal abscess

Associated chest injurie

Forgotten hitory of trauma

Vague abdominal distress

Decreased breath sounds

Bowe! sounds in chest

Vague abdominal distress
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