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Cardiac Rupture after Blunt Chest Trauma

Tae-Yi Kim, M.D. *, Tae-Eun Jung, M.D. *, Dong-Hyup Lee, M.D.*,
Jung-Cheul Lee, M.D. *, Sung-Sae Han M.D. *,

A clinical evaluation was performed on 11 cases of the cardiac rupture by blunt chest
trauma at the department of thoracic and cardiovascular surgery, Yeungnam University
Hospital during the period from July, 1993 to May, 1995. -

The results were as follows ; The sex distribution was 8 mem and one women, and mean
age was 41 years old. The causes of accident was traffic accident in most cases. And then
one case was cultivator accident and another one was fall down. The average times from
trauma to admission was 139 minutes and the patients that transferred via other hospitals
have relatively long average times to 227 minutes. The average times from admission to
operation was 117 minutes and we consumed 25 minutes for the preoperative preparation.

The sites of injury were 7 cases in the right heart and 3 cases in the left heart. There
were symptoms and signs of the cardiac tamponade(dyspnea, chest pain, nausea/vomitus, neck
vein distention & hypovolemic shock) at admission and in most of them typical symptoms
and signs of a tamponade appeared. Surgical approach was performed with median sterno-
tomy in 10 cases. Subxiphoid pericardial window was created in one case. Another case
which was very difficult in surgical procedure was operated under cardiopulmonary bypass
and the result was good.

(Korean J Thorac Cardiovasc Surg 1998;31:255-61)

Kew word : 1. Blunt trauma

2. Cardiac tamponade
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Table 1. Clinical manifestation of patients

Sex/ Causes of | Preop. BP | Preop. CVP | Inotrops

Age injury (mmHg) (mmHg) use
1 |M [ 35| TA/Passenger 60 f - 18 +
2 | F / 58 | TA/Passenger 70 / - 20 +
3 M/ 30( TA/Driver 80 / - 20 +
4 |{M /30| TA/Driver 110 / 70 * 3523 +
5 1M/ 44| TA/Driver 90 / 60 15 +
6 |M/ 51 TA/Driver 80 / 50 20 +
7 |M [ 54 [ CA(Pressure) 80 / 50 17 +
8 {M /27| Fall down 60 / - 18 +
9 IM /37| TA/Driver 60 / - 24 +
10|M / 37| TA/Driver 80/ - 17 +
11|M [/ 47 TA/Driver 90 [ 60 22 +

TA ; Traffic accident
CA ; Cultivator accident
* ; CVP was changed to 23 mmHg after fluid therapy
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Fig. 1. The time sequence from trauma to operation
# ; The delayed tamponade case at 11days after accident
» ; The delayed diagnosis cases due to inintial lower BP
Bar with a line; A cases was transferred from local medical
center(No 4, 5, 6, 7, 10, 11)
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Table 2. Operative findings

Injlity site Opertive method = Complication

1 RA auricle D - MST no

2 unknown Pericardial window no

3 LV anterior wall D - MST PP synd.

4 LV anteriotr wall D - MST no

5 RA auricle D - MST no

6 RA-SVC junction D - MST no

7 LA auricle D - MST no

8 RV anterior wall D - MST wound infection

9 RA-IVC junction D - MST & CPB reoperation due to
IVC obstruction
- patch repair

10 RA auricle D - MST no

11 RVOT D - MST no

D - MST ; Direct closure after median sternotomy
CPB ; Partial cardiopulmonary bypass
PP synd. ; Postpericardiotomy syndrome

unknown - 1 case
; pericardial window

V4

LA -1 case
LV - 2 cases

Fig. 2. The cardiac injury sites
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Table 3. Symptoms and SIQns

. _ Symptom & Sien ; Cases

Dyspnea 9 81.8%
Chest pain 7 63.6%
Chest discomfort 2 18.2%
Mental change 4 36.4%
Nausea/Vomiting 6 54.5%
Neck vein distension 6 54.5%
Hypovolemic shock 4 36.4%
Upper body cyanosis 3 2713%
Total 119
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Fig. 3. The finding of 2-D echocardiogram
A, B : It indicated a fluid correction of the pericardial space
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Table 4. Diagnostic methods

Chest x-ray findings ECG Other diagnostic
findings  {method i

1 MRE, LC NSR CT/Pericardiocentesis
2 MRF, Hmzx, Pnx, LC NSR Pericardiocentesis

3 LC ST seg t | 2-D Echocardiogram

Tl

4 MRF, Hmx, Pnx NSR CT

5 MRF NSR CT

6 Sternal fracture NSR CT

7 MREF, Sternal fracture NSR CT

8 Hmx NSR CT

9 Sternal fracture NSR CT

10 | MRF, LC NSR CT

11 Pax NSR 2-D Echocardiogram

MRF; Multiple rib fracture LC; Lung contusion
Hmx; Hemothorax Pnx; Pneumothorax
NSR; Normal sinus rhythm

Table 5. Associated injury

No. of Case
3 27.3%
3 27.3%
6 54.5%
Lung contusion 4 36.4%
Sternal fracture 3 27.3%

5

1

2

2

Associated injury

Pneumothorax
Hemothorax

Multiple 1ib fracture

Multiple fracture 45.5%

9.1%
182%
18.2%

Head & neck injury

Abdominal organ injury

Others

Total 113

$% 3 oyEe BAEe) vz YA 43 1A
D ewFe 4, 7L Vet FAAN AFAZ BB B2
e

o guzolt ¥4 glol Hesgl, UelA 4
5l

elzba ZAE A&
Agste Ages &
2 M3 wsg AEH< HH(open drainage from a
glom A
= 28

operation wound & a continuous irrigation)&
2 AN AF FES ALERL 92

ol HLT 5 Uk

3} B
i

- 258 =



AF14)
1998;31:255-61

mmiHg

140
120
100
80
60
40
20
0

Fig.
with

o
o
do,
N
N
At
o>
ok
>
&5
o

dynamicsell w2} 2 F49 JHM= F
Qold + Uty R usty, oy F3 9

~ 25 mmHg

| [/l N

|

- s

.

; P . -5

Preop. Postop. Preop. Postop.

BP CVP
4. Postoperative changes of BP & CVP compaired
preoperative datas

LR~

A
= wW7bA e A7) EARR-9, 9llA] FAke) AabA
ol 9¥& el Kao $72 newtonian classic
3] AAgukdol
ARAE ABg
o] 75 AlAre] &7

g3 Al g .

AZEA EAA 2GS Ast e U B2
288 AlE - Beck's triad)e T4 g o1l 244
ABEFE QRN 2710E YeEhR e geoP 2
2lZ Wilson 5792 40%°14, Yao 7 35%°14, Deme-
triades” & 77%9) BANA o)F BT} ¥4 Jehddn s}

7
o ol& e zE A AGAA siAE 2Ed. 18n

= 247 3R@EY, AAAL Dol FeA £ 34 4

o © B VRS - X
@A dehbe 290 glen, AR Fukd el
o E4ez2 AFAYL T4E BolA I dm g
T el A Ak e w4 AL ) FE 34
ojollx} Aol shire] AR YAUAY, 2) A &Fez

A G FHA Pl

Y75 ok, 3) A o] Ao FAA A A4 A

ol FEel Bgste] Yoluh Hx, 4 =¥ Fo9

B4 Bhelv 23 £A dste] F3 A4l 2711
[¢] <)

o weh A% o] ARE W)
A7 A/ dEE ol AW Hete Ao
e}

T 2o BA gige) 857 49359 $3E
Ao vepdet. 223 9339 2%l vs) 9de] 792
Tl HA $4 S7PE JEE], & 2AAE 28
RRA gad Eo] AU oleh 2dA Y FH EA
AT AR Felh A AT E B4 dope
7b A Abael gjste] deldew, 2 F Adart A}
TAAER A ol e 47 Ae] gl Aoz

eEagil=g

ZE Ao F59 F4E AFHoz 3oy,
Brathwaite 57 ARl E=lof os] AR: Mg
56%lA #2E £ gy dgiony EdoAE 27394 %
ol Aul Alzbo] ZFstHA HA A AR FAFod

Eogley B AAYAR 270 M%elA, 384 %o
273% 014 B tn 39w, o AT A
b A5l AASL ibslA) 2 B

BEA A% ARG F2 A F4M00A 0
E7b Eun Sgeuy, EAel e wAshe A ot
T2 &A4E F4) I22 Brathwaite 3¢ & ARwd
5 AReA 2P E WES} o sgch £ 2N
= 245 e Ahst A SAbE A A oy
el 0%H =7 BAse) Fld o S g2 4ol
51

2
g ojaze] A R ARHAA FE Jud 5 9l
9z Zuglou, & sAA 1994 oldd 24E Fal
T 4 AR ole AREAA AR AFTHY BAe
B8 &4 e ARAG E4& A £ 5 9l Uy

~ 259 -



A1 4]
1998;31:255-61

8z "o A

=

=2

Brathwaite 592 A4 NEFEE A8

stof = Y27}

1

A
=

7 ek,

©

=

o]l—‘: 7(6‘5—-‘?’-—

A
T

o) g
G 2700 Aol QR4 agd A

19 At

A
-
b

AEAR= 19.7%9) E3)s)hch

<
T

o

[
B

el

=

7 el v|xA g AIZHE07E)e]l AL

ks

A
24N

8o} A7+ &

AL AT 50%°]4F

%

el =

o7 vxA EA Rt} 18P ®
o] E{¥ = g

A1HES Brathwaite 592 AA| AAHA Ao A 81.3%F

=
=3
L

©
Hof

o]

|=3

'3} Hayes

Az
7o) a8kg
A #7} 7}
=3
[=]

A
Fepate) 47 A

Ru3

Ak A

o

T

9
et Aad A

L

o] o
o <

Al
k=
}
=

-9} Al#|£3h7]
2 AR, Kato

o
AeAe] 945

3 94 83l
2

¥

=

ool wh& A|7H(180, 360, 120%)0] 48.= o)A

A3t 2845, 20%)0l) w)sle] wimA W

oA Eedel ¥

£Y
w
pla

A3kt

olo

2§43 Zole] 2 1
ENE I RS

i

T
A

e
9 48

=%
=3

FAlA A2

=]

slchaz A8k Schiavone
AAx §

u}
=

ofw
~

Klo

3o

LA
_z_o
™

—_—

e

He

Al
=]

A3k} AgedAe] 2

— 260 —

b EdelAx

p-—%

.

Hog 3AL



2ol S AAE

AE91A)
1998;31:255-61

w
et
Jo
H“l
>
30
£
=
o
)
()
o

il
d
Ho
e

. Rhen L, Uerber. Petrierend Herzwunden und Herznalt. Arch
Klin Chir 1897;55:315

. Calhoon JH, Hoffman TH, Trinkle JI'(, Harman PK, Grover
FL. Management of blunt rupture of the heart. J Trauma
1986;26:495-502

. Kato K, Kushimoto S, Mashiko K, Henmi H, Yamamoto
Y, Otsuka T. Blunt traumatic rupture of the heart: an
experience in Tokyo. J Trauma 1994;36:859-62

. Brathwaite CEM, Rodriguez A, Turney SZ, Dunham CM,
Cowley RA. Blumt traumatic cardiac rupture, A 5-year
experience. Ann Surg 1990;212:701-4

. Krasna MJ, Flancbaun L. Blunt cardiac trauma: Clinical
manifestations and management. Semin Thorac Cardiovasc
Surg 1992;4(3):195-202

. Wilson RF, Basset JS. Penetrating wounds of the pericar-
dium and its contents. JAMA 1966;195:513-6

. Yao ST, Vaneko RM, Printen K, Shoemaker WC. Penetra

10.

1

—

12.

13.

14.

g
Hn
0z
2
10
_?k

>

2
£
ne

=
k=3

ting wounds of the heart: a review of 80 cases. Ann Surg
1968;168:67-71

Demetrides D. Cardiac wounds: Experience
patients. Ann Surg 1986;203:315-9

Brown J, MacKinnon D, King A, Vanderbush E. Elevated
arterial blood pressure in cardiac tamponade. N Engl J
Med 1992;327(7):463-6

Hayes SN, Freeman WK, Gersh BJ. Low pressure cardiac

with 70

tamponade: diagnosis facilited by Doppler echocardio-
graphy. Br Heart J 1990;63:136-40

.Sergio T, John RH, Anthony LM, et al. Management of

penetrating cardiac injuries: The role of emergency room
thoracotomy. Ann Thorac Surg 1984;38:183-8

Hendel PN, Grant AF. Blunt thoracic rupture of the heart.
J Thorac Cardiovasc Surg 1981;81:574-6

Clements F. The role of transesophageal echocardiography
in patients with cardiac trauma. Anesth Analg 1993;77:
1089-90 '
Schiavone WA, Gjumrawi BK, Catalano DR, et al. The
use of echocardiography in the emergency management of
nonpenetrating traumatic cardiac rupture. Ann Emerg Med
1991;20:1248-50

=22EG=

=
g 93

A DA e 2L Az

0/\1/\10] 2?,1]
A o gl s Y

[o]
o
o, orise] BAS0] EAHe)
_Br_
1

o H
s1gich

14 sk
AR Z4S dehieh &
230l SR 1IN 7S Agstel Adsglu 192

Addgn FLtaAedAE 933795 959 s97bx] F4 Bl o AL R AT AR

Fune 10:12 FA) Ao weken BF 414E F2 &
B27} LB A whgstg o ghabalnel el o7 47t
E HE 139%0] 28EHed 1 F OE HUE ﬂiﬂ*ﬁ g A
YAE 5% 27X HE 11780) 2850, £¢ AT

FAlure] 58 #HAlAlol 2?1] Falao] 1824 FAslA e 18E A3ty
’é’%—"—iL iEJZ—%L 54

A ure 2780 7 _/1:35]
B 2 5T°l°*t}

Ly
T

24 U FEo] Yoko
F20E 52 44 10l

Aejgt AeelA 4z

2o B2

2: A

- 261 —



