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A 53-year-old man crashed hismotorcycleinto a vehicle and wastransported to our hospital
by ambulance after about 30 min. Echocardiography revealed cardiac tamponade.
Pericar diocentesiswas immediately performed using a5 Fr catheter via the subxiphoid ap-
proach and the results suggested cardiac injury. Surgery was commenced via median
sternotomy about 2.5 hour s after the accident. Patientswith cardiac rupture who reach hos-
pital alive can be saved by rapid transport, early detection, and early surgery. In particular,
rapid echocar diography and pericardiocentesis via the subxiphoid approach under ultra-
sonic guidance are easy and helpful methods of making a diagnosis and achieving hemody-
namic improvement prior to surgical intervention. (Ann Thorac Cardiovasc Surg 2002; 8:

228-30)
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I ntroduction

Blunt chest traumais common after motor vehicle acci-
dents, but survival after blunt cardiac ruptureisrare. Car-
diac rupture after blunt chest traumais arelatively un-
common diagnosis, and it is associated with a very high
mortality. Here we report on the succesful management
of apatient with right atrial (RA) rupture following blunt
chest trauma. We also discuss the benefits of
pericardiocentesis via the subxiphoid approch under ul-
trasonic guidance prior to surgical repair of the cardiac
injury.

Case Report

A 53-year-old man crashed his motorcycle into avehicle
on August 19, 1998, and was transported to Hiroshima
Prefectural Hospital by ambulance after about 30 min.
On arrival in the emergency room, he wasin severe shock
with a systolic pressure of 50 mmHg and a heart rate of
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140 beats/min. His neck veins were distended and his
extremities were severely cyanotic. He had a facial
laceration on the forehead and an anterior chest contu-
sion. Chest X-ray films showed mild cardiomegaly and
fractures of the right 5th rib and right clavicle with sub-
cutaneous emphysema. Echocardiography clearly re-
vealed cardiac tamponade. Immediately, pericardiocen-
tesis was performed using a 5 Fr catheter via the sub-
xiphoid approach. Two hundred milliliters of dark venous
blood was drained from the pericardial cavity and his
blood pressure rose to 117/93 mmHg. Laboratory tests
showed metabolic acidosisaswell as elevated hepatic and
cardiac enzymes (pH: 7.277, BE: =10.2 mmol/l, GOT:
173 mU/ml, GPT: 115 mU/ml, CK-MB: 219 mU/ml).
Computed tomography of the head and body was also
performed. Head scanning revealed no abnormalities.
However, slight pulmonary contusion and right pneumo-
hemothorax were observed. Since fresh dark blood
continued to flow from the pericardia drain tube, cardiac
injury was suspected. Surgery was commenced about 2.5
hours after injury. After tracheal intubation, amedian ster-
notomy was performed. The pericardium was not injured,
but a 1-cm tear was discovered in the free wall of the
right atrium near the appendage when the pericardium
was incised (Fig. 1). Thistear was directly repaired with
pledgeted 4-0 polypropylene monofilament sutures us-
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ing compression. No other bleeding site was found on
the cardiac surface or the great vessels. Pericardial, me-
diastinal, and right chest drain tubeswere placed. His post-
operative recovery was uneventful and the patient was
discharged on the 22nd postoperative day.

Discussion

Cardiac rupture is a common cause of death after blunt
chest trauma. In autopsy series, it was reported to be de-
tected in 36-65% of deaths.*? Survival for long enough
to reach hospital after cardiac ruptureisrare, being re-
ported in 0.3-1.1% of patients.” The first successful sur-
gical repair of blunt myocardial rupture involved the re-
pair of an RA injury by Desforges, et al. in 1955.% In
Japan, to our knowledge, only 14 patients have under-
gone successful emergency repair of RA rupture after a
traffic accident, including our own case (Table 1). The
cause of RA injury was motor vehicle accidentsin nine
cases, motorcycle accidents in two cases, and injury to a
pedestrian in one case. Symptoms on arrival at hospital
were as follows: hypotension (75%), tachycardia (55%),
associated chest injuries (50%), and coma (11%). Clini-
cal evidence of cardiac tamponade includes hypotension,
eevated central venous pressure, and muffled heart sounds
(Beck’striad), but al of these clinical manifestations are
not always, present and clinical signs may be absent or
masked by hypovolemia due to associated injuries. The
diagnostic examinations used to investigate cardiac tam-
ponade were echocardiography in 64%, chest X-ray in
55%, and computed tomography in 18%. Echocardio-
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Fig. 1. A 1-cmtear was discovered in the
right atrial free wall near the append-

age (=>).

graphy in the emergency room is thought to be very help-
ful for diagnosis. Sixty-seven percent of patients under-
went pericardiocentesis before surgery. Pericardiocentesis
via the subxiphoid approach is not only useful to diag-
nose and rel ease cardiac tamponade, but also to estimate
the site of cardiac rupture. Dark blood draining from the
pericardium suggests injury to the right atrium or ven-
tricle, while bright red blood suggests that the left atrium
or ventricleisinvolved. In general, the right heart is be-
lieved to be more vulnerable than the left heart, and the
atrium is thought to be more frequently injured than the
ventricle.™® The anatomical location was the RA rupture
in five cases, the superior vena cava (SVC)-RA junction
in four cases, and the RA free wall in three cases. The
appendages are most vulnerable because of their thin
walls. Atrial rupture has a different mechanism from ven-
tricular rupture. Atrial rupture can be caused by forceful
compression of the thorax and heart during | ate systole at
the time when the atrioventricular valves are closed. An-
other mechanism could be a sudden increase of venous
pressure produced by sudden compression of the abdo-
men or crushing of the extremities. Conversely, ventricu-
lar rupture is caused by direct compression of the ante-
rior chest wall against the vertebral column during end-
diastole at the time when ventricular filling is maximal.
The surgical approach was median sternotomy in 10 cases
and left thoracotomy in 2 cases. We prefer median ster-
notomy because adeguate exposure of the heart and great
vesselsis obtained and the incision is easily extended for
laparotomy. RA rupture can usualy be repaired by simple
suture under direct compression or application of avas-
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Table 1. Review of reported successful emergency repair of right atrial blunt rupture by traffic accident in Japan

Location of tear  Cardiac tanponade/pericardiocentesis

Surgery Timeto operation

Author Age (yr)/sex Etiology
Okabe? (1982) —M - RA appendage
Okabe? (1982) —M - RA appendage
Kagayad (1982) 36/M MVA SVC-RA junction
Ueno® (1986) 48/M MVA RA freewall (1 cm)
Mashiko? (1987)  30/M MVA -
Mashiko? (1987)  44/M PED -
Kato® (1988) 16/M MC RA freewall (4 cm)
Sekiguchi® (1988)  53/M MVA RA appendage (1.5 cm)
Takazawa® (1991)  60/M MVA RA appendage (1.5 cm)
Hondal? (1996) 23/F MVA SV C-RA appendage
Sugita'? (1996) 24/M MVA RA appendage (1.5 cm)
Sugimoto'? (1999)  23/M MVA SVC-RA appendage (4 cm)
Fujiwara® (2001) 30/F MVA SVC-RA junction (5 mm)
Hirai (2002) 53/M MC RA freewall (1 cm)

Yeslyes - -
Y eslyes - -
Yeslyes MS 6h
Yeslyes MS 3h

— MS —

— LT —
Yes/no LT 4h
Yes/no MS 45h
Yes/no MS 5h
Yeslyes MS 16h
Yes/no MS 35h
Yeslyes MS 35h
Y eslyes MS 575h
Yeslyes MS 25h

MVA: motor vehicle accident, PED: pedestrian accident, MC: motorcycle accident, RA: right atrial, SV C: superior vena cava,

MS: median sternotomy, LT: left thoracotomy

cular clamp without cardiopulmonary bypass. The time
from injury to operation ranged from 2.5 to 16 hours.
Although delay in diagnosis and release of cardiac tam-
ponade is the cause of death in cardiac rupture, the
diagnosis may be difficult to establish because of mul-
tiple organ trauma. The patient with adelay of 16 hours
was only found to have cardiac tamponade when the ab-
domen was explored for hemostasis of a ruptured liver.

Conclusion

We conclude that patients with cardiac rupture who reach
hospital alive can be saved by rapid transport, early
diagnosis, and early surgical treatment. In particular,
echocardiography is an easy and helpful method for
diagnosis. Rapid pericardiocentesis via the subxiphoid
approach under ultrasonic guidance during the initial
exploration isimportant for confirming the site of injury
in apatient with cardiac rupture and for obtaining hemo-
dynamic improvement prior to surgical intervention.

References

1. Kato S, NagataM, OtaT, SaharaT, Kato R, Tsuchioka
H. Successful repair of right atrial rupture due to
nonpenetrating trauma of the chest. Jpn J Thorac Surg
1988; 41: 913-3.

2. FujiwaraK, NaitoY, Komai H, Yochochi H, Enomoto
K, Shinozaki M. Right atrial rupture in blunt chest
trauma. JJTCVS 2001; 49: 476-8.

3. Desforges G, Ridder WP, Lenoci RJ. Successful su-
ture of ruptured myocardium after nonpenetrating in-

230

10.

11

12.

13.

jury. N Engl J Med 1955; 252: 567-9.

. Okabe M, Yamasaki J, Masuda K. Three successful

emergency operations of acute cardiac tamponade due
to traffic accident. JJTCVS 1982; 29: 982.

. Kagaya H, Nagao H, Yoshino K, Yokoyama H,

Yamagishi M, Sasaki T. Acute rupture of the heart due
to non-penetrating trauma. Jpn J Thorac Surg 1982;
35: 150-3.

. Ueno T, Sakurai J, Yamamoto H, Ohteki H, Natsuaki

M, Itoh T. Right atrial rupture combined with hepatic
rupture caused by blunt chest trauma. JJTCVS 1986;
34: 1189-93.

. Mashiko K, Otsuka T. Cardiac injuries. Jpn J Acute

Med 1987; 11: 569-78.

. Sekiguchi A, Kotsuka Y, Furuse A, Mizuno A,

Matsumoto H, Nobori M. Blunt traumatic rupture of
the atria. Jpn J Thorac Surg 1988; 41: 313-9.

. Takazawa A, TsuchiyaK, Hagino I, Miyake T, liday.

Successful emergency operation of right atrial rupture
due to traffic accident. Jpn J Thorac Surg 1991, 44:
489-92.

Honda K, Koishizawa T, Nonaka K, et a. A casere-
port of surgical management of blunt ruptured right
atrium with blunt ruptureliver. Jpn J Thorac Surg 1996;
49: 471-4.

SugitaT, Watarida S, Onoe M, et a. Successful repair
of right atrial rupture due to nonpenetrating trauma of
the chest. Jpn J Thorac Surg 1996; 49: 768-70.
Sugimoto S, Yamashita A, Baba M, Izumiyama O,
Hasegawa T. Pericardial drainage prior to operation
contributes to surgical repair of traumatic cardiac in-
jury. JJTCVS1999; 47: 31-5.

Leavitt BJ, Meyer JA, Morton JR, Clark DE, Herbert
WE, Hiebert CA. Survival following nonpenetrating
traumatic rupture of cardiac chambers. Ann Thorac
Surg 1987; 44: 532-5.

Ann Thorac Cardiovasc Surg Vol. 8, No. 4 (2002)



