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Abstract—This case report concerns a patient with frac-
ure and primary dysfunction of a prosthetic valve. A 40-
ear-old man presented to the Emergency Department with
chief complaint of breakthrough pleuritic back pain and

hortness of breath. Past surgical history was significant
nly for an aortic valve replacement and mitral valve re-
lacement performed 16 years prior. The transthoracic
chocardiography raised suspicion of prosthesis malposi-
ion. The patient was taken to the operating room by car-
iothoracic surgeons for valve replacement. Operative find-

ngs revealed that a prosthetic valve leaflet in the mitral
osition had broken off. Primary prosthetic valve failure
hould not be overlooked in the differential diagnosis of
atients with valve replacement and a rapidly deteriorating
linical course. Emergency echocardiography is a guide to
onvenient diagnosis and management. Early surgical con-
ultation and early reparative surgery might prevent un-
ecessary morbidity and mortality. © 2005 Elsevier Inc.

Keywords—heart valve prosthesis; prosthetic valve fail-
re; fracture; emergency medicine

INTRODUCTION

mplantation of prosthetic cardiac valves to treat hemo-
ynamically significant valvular disease has become a
ommon procedure around the world. Although primary
rosthetic valve failure occurs rarely, acute failure of
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hese devices is associated with a high mortality (1).
rimary valve failure may occur acutely due to tearing or
racture of components (2). A case with primary pros-
hetic valve failure is presented. This case demonstrates
he utmost importance of an emergent echocardiography
nd early cardiothoracic surgical consultation when such
patient deteriorates.

CASE REPORT

40-year-old man presented to the Emergency Depart-
ent (ED) with a chief complaint of sudden-onset pro-

ressive shortness of breath and pleuritic back pain. The
hortness of breath began 20 min after playing a soccer
atch before his arrival. He denied any chest pain. En

oute he was hypotensive with a blood pressure of 92/63
m Hg, pulse 135 beats/min, and respirations 37 beats/
in. Past surgical history was significant for an aortic

nd mitral valve replacement 16 years prior. He was
aking warfarin and was a regular cigarette smoker.

The patient was anxious and distressed on initial
xamination. Respiratory examination revealed inspira-
ory rales in the bilateral basal and middle lung areas. He
lso had tachycardia and a metallic sound was audible
hroughout his chest. Abdominal examination was nor-
al. The extremities were cool and pale.

tober 2004;
29 Oc
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The patient was given 4 L/min oxygen by a mask.
ulse oximetry revealed an oxygen saturation of 80%.
wo large-bore intravenous lines were placed and fluid

esuscitation with normal saline was begun. The patient
as given 300 mg aspirin by mouth. Furosemide 40 mg

.v. and morphine sulfate 2 mg i.v. were administered
nd titrated to effect. At the 15th minute of presentation,
itroglycerin infusion was started after having the blood
ressure restored. The electrocardiogram (EKG) indi-
ated sinus tachycardia of 225 beats/min and inverted T
aves in the anterolateral leads (DI, aVL, V4 to V6).
ortable plain chest radiography was obtained (Figure 1).

Repeated physical examination revealed rales in the
pper middle areas associated with bilateral mild
retibial edema. The patient had one episode of hemop-
ysis (nearly 300 mL). Initial laboratory values revealed
hemoglobin level of 15.3 gm/dL, hematocrit 45.8%, a

latelet count of 373 K/UL, BUN 25 mg/dL, creatinine
.4 mg/ dL, creatine kinase (CK) 584 U/L, CK-MB 9.6
U/L, cardiac troponin-I (cTnI) 0.5 ng/mL, myoglobin 81
U/L, D-dimer 1.4 ng/mL, PT 25 s, PTT 27.4 s, INR
.129, carbon dioxide partial pressure 36.6 mm Hg,
xygen partial pressure 52.5 mm Hg.

The cardiologist was consulted for an acute pulmo-
ary edema and prosthetic valve failure to perform emer-
ent echocardiography. The patient’s cardiac markers
eaked at 8 h after he arrived in the ED (CK-MB 35.4
U/L, cTnI 3.3 ng/mL). He became gradually hypoten-
ive and nitroglycerin infusion was discontinued. He was
reated with dopamine i.v. continuous infusion. After 2 h
f dopamine infusion, the pulse rate was lowered to 164
eats/min and the respiratory rate to 40 breaths/min,

igure 1. Portable plain chest radiography revealed a car-
iothoracic ratio greater than 50% together with perihilar

nfiltrates and interstitial opacification representing pulmo-
ary edema (arrow). The prosthetic valve may be seen in the
enter of the cardiac silhouette.
lthough his general condition deteriorated. The patient
as intubated tracheally. The delay was due to several
easons, including the rare frequency of this critical
mergency, and the inexperience of the emergency phy-
ician (EP) in handling a broken valve. In addition,
ransthoracic Echocardiography (TTE) can only be per-

ormed by the cardiologists in our institution and they are
sually not readily available due to their heavy workload.
s a result of these reasons, a delay occurred in attending

he patient with a broken valve. After the TTE was
btained, the findings suggested prosthesis malposition.
ransesophageal Echocardiography (TEE) was planned,
ithin 6 h due to the gradual deterioration in the condi-

ion of the patient, cardiothoracic surgical consultation
as requested and TEE was not performed. The patient
as taken to the operating room by cardiothoracic sur-
eons for valve replacement. The type of valve was not
dequately distinguishable, and operative findings in-
luded a break in one leaflet of a probable St. Jude model
rosthetic valve in the mitral position. The missing part
as not visualized on full body plain radiography. The
roken prosthetic valve was replaced with a Carbome-
ius mitral prosthetic valve. A postoperative pneumotho-
ax was treated with placement of a chest tube. The
atient died 14 days after surgery with mediastinitis and
epsis.

DISCUSSION

mplantation of prosthetic cardiac valves to treat hemo-
ynamically significant valvular disease has become a
ommon procedure. Accepted and nonpreventable com-
lications include prosthetic valve endocarditis, throm-
oembolism, anticoagulant-related hemorrhage, para-
rosthetic leak, primary structural failure, and
echanical hemolytic anemia (2–4). Structural failure of
echanical prosthetic valves is rare (4). When the mitral

alve acutely fails, rapid left atrial volume overload
auses increased left atrial pressure. Pulmonary venous
ongestion and, ultimately, pulmonary edema occur.
his may worsen the situation by decreasing diastolic
lling time and impeding left ventricular outflow,

hereby increasing the regurgitation (2). The only life-
aving therapy for primary prosthetic valve failure is
mmediate surgical intervention for valve replacement
1–4).

This report is not the first case of sudden leaflet
racture (5–10). Although there are many ways that pros-
hetic valves can break, the close association of the
racture with exercise suggests the catastrophe in our
ase is related to high cardiac output or with soccer-
elated blunt chest trauma of which the patient wasn’t
ware or didn’t mention in his history.
Echocardiography is the “gold standard” for diagnos-
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ng many cardiac abnormalities. It is non-invasive and
ccurate, but in most EDs is only as available as the
echnician or the cardiologist (11). As seen in our case,
hysician interpretation of emergency echocardiograms
s often delayed during weekends, evenings or night
ours (12). Echocardiography has evolved significantly
nd now is standard practice in the ED management of
arious acute cardiovascular disease processes (13). In
ome centers ED echocardiography is commonly per-
ormed by two groups of providers: EPs and cardiolo-
ists. The role of EPs and cardiologists differs, however,
ecause cardiologists undergo a far more rigorous train-
ng program in echocardiography (14). Yet, unlike EPs,

cardiologist may not be available promptly enough to
valuate emergency patients, many of whom are unstable
nd in need of rapid diagnostic assessment (13). There is
lear evidence that EPs can accurately assess certain
iseases with echocardiography (most notably, pericar-
ial effusion and cardiac standstill during arrest) (14–
9). Other uses of echocardiography—specifically, its
se in the evaluation of focal wall motion abnormalities
n acute coronary syndromes, valvular heart disease—
resently are beyond the scope of training for EPs (13).
hese comprehensive indications require more extensive

raining and practice, but it is foreseeable that EPs may
xplore some of these indications in the future (19).

CONCLUSION

he rarity of this critical emergency and the inexperience
f most EPs in the management of a broken valve often
ead to diagnostic and therefore surgical delays. Timely
iagnosis of this problem is critical because survival time
s minutes to hours after valvular dysfunction. İn view of
hat, any clinical suggestion of abnormality of mitral
rosthetic valve should be considered an absolute indi-
ation for a transthoracic (3), or preferably, transesoph-
geal study (2). Focused bedside echocardiography train-
ng programs for EPs might be life-saving for high risk
resentations when time is critical (19). Early cardiotho-
acic surgical consultation and early reparative surgery

ight lower morbidity and mortality.
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