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Case report

Iacopo Bertolozzi, Angelo Pucci

A 61-year-old woman came to the Emergency Department

of our Hospital for fatigue and breathlessness. She was

discharged from the surgery ward 2 days before, after a

subtotal colectomy for adenocarcinoma had been performed

10 days before. While explaining her history, she appeared

very worried because of not hearing since the day before,

the usual clicking noise of her mechanical mitral valve

prosthesis. The metallic bileaflet-tilting—disk valve (St

Jude Medical, Inc.) had been implanted 10 years before.

Anticoagulant therapy (acenocumarol) was interrupted

before the colon surgery, and the patient was receiving low-

molecular weight heparin (nadroparin 5,700 UI bid).

On physical examination, the heart rate was 100 beats

per minute, blood pressure was 90/50 mmHg, and respi-

ratory rate was 18 breaths per minute. Auscultation of the

heart revealed an absence of a prosthetic closure sound and

a grade III holosystolic murmur in the mitral area. Rales

were present at both lung bases. A transthoracic echocar-

diogram, immediately performed, revealed severely

restricted movement of the prosthetic mitral valve leaflets

with an increased peak diastolic transmitral pressure gra-

dient (Fig. 1a).

Unfractioned heparin was commenced immediately. The

idea of arranging a transfer to another hospital for cardiac

surgery was rejected because of the high operative risk and

the presence of co-morbidities. The hemodynamic status

indeed rapidly and dramatically worsened, with the clinical

evidence of cardiogenic shock. Notwithstanding the recent

abdominal surgery, systemic thrombolysis was adminis-

tered (rt-PA 100 mg over 120 min). The patient’s

hemodynamic status rapidly improved, and a transthoracic

echocardiogram, performed at the end of the rt-PA infu-

sion, showed normalization of the transmitral flow pattern

(Fig. 1b). The patient was discharged after a 2-week hos-

pitalization on anticoagulant treatment.

Prosthetic valve thrombosis is an infrequent but poten-

tially life-threatening complication with a reported

incidence of 0.5–8% of left-sided valves and up to 20% of

tricuspid valves [1–3]. Reoperation, the traditional treat-

ment of severe prosthetic thrombosis is associated with

significant morbidity and mortality particularly in critical

patients [4, 5]. Evidence is growing that fibrinolysis can be

considered as the first-line treatment in the absence of

contraindications [6]. Although recent (less than 2 weeks)

major surgical procedures usually exclude the possibility of

fibrinolysis in myocardial infarction [7], this condition is

not considered a contraindication for treating obstruction of

prosthetic valve in critically ill patients [8] where a totally

different balance of risks and benefits exists.
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the correct diagnosis. History, patient’s complaints and the

physical examination are well recognized as an essential

source of information about the patient’s illness. However,

self physical examination performed by the patient may

sometimes be useful; the lack of the patient hearing the

‘‘click clack’’ indeed represented the first warning of a life-

threatening condition. Although the diagnosis can be made

by imaging studies, the first sign of prosthesis malfunction

is indeed a variation of the sounds produced by the device

[9]. In this case, the change of the valve clicking noise was

early appreciated by the patient herself. The changes in

heart sounds identify prosthetic valve dysfunction before

clinical symptoms develop. As a matter of fact, by the time

when symptoms are manifest, a high risk condition is

already present. Self measurement of body weight, blood

pressure, pulse rate and rhythm, self-skin examination are

often recommended and thought to protect and assist

patients in successful management in clinical practice.

Probably in the same way, attention to acute changes in the

sound of a mechanical prosthesis can be taught to help the

patient in performing self monitoring.

The closing sound of Bjork–Shiley heart valve pros-

thesis can be heard clearly in the proximity of the patient,

one out of three patients even reporting disturbance of

those nearby [10]. The disappearance of this loud, high

frequency, metallic closing sound may thus be a relief for

the relatives but is an emergency for the patient. The

absence of this distinct closing sound is abnormal, and

implies valve dysfunction. Moreover, the stethoscope may

help to discriminate between normal and abnormal mur-

murs of prosthetic valves. For an aortic prosthetic valve, a

systolic ejection murmur can be a normal finding being

caused by a mild outflow obstruction that may increase

with rising cardiac output. All tilting disc prosthesis has a

small regurgitant flow in the closed position to minimize

thrombotic complications, so that a low intensity diastolic

murmur may be normal. However, a high intensity dia-

stolic murmur is always a sign of aortic mechanical valve

dysfunction. The opposite is true for mitral prosthetic

valves where short diastolic murmurs, best heard at the

apex with the patient in the left lateral decubitus, are nor-

mal, while any high intensity holosystolic murmur is

pathological. Always interpret as a pathologic finding, any

holosystolic murmur greater than 2/6 in a patient with an

artificial mitral valve! These simple criteria have been used

to develop digital phonocardiographic devices (Thrombo-

Check) to follow the sounds of prosthesis in order to detect

alterations of prosthetic valve function before performing

imaging studies [11, 12]. Remote transmission of acoustic

data could be of help for patients with mechanical valves

living in countries with limited healthcare resources.

In our patient the altered sound of prosthetic valve

strongly suggested that the cardiac origin of the shortness

of breath although anemia is undoubtly a more common

cause of dyspnoea in the postoperative period. When the

sound is altered, echocardiography is the imaging diag-

nostic examination of choice with three possible findings,

thrombus formation, fibrous tissue ingrowth (pannus) or

endocarditis. In this case, the possibility of thrombosis was

high because the patient had no fever, symptoms and signs

occurred within a few days, and most importantly, anti-

coagulants had been withdrawn. Thrombosis is also the

major cause of valve occlusion [4]. Nevertheless, confir-

mation of the diagnosis of thrombotic obstruction is

important because only patients with thrombus will benefit

from thrombolytic therapy [13]. No randomised trials

comparing surgery and thrombolysis exist because of the

small number of cases, and the multiplicity of factors

influencing the therapeutic decision. The current ACC/

AHA VHD guidelines [8] for critically ill patients with

Fig. 1 Spectral Doppler

recordings of prosthetic valve

flow at the time of admission (a)

reveal the absence of the brief

high velocity signals that are

associated to both the opening

and closure of the valve leaflets

(‘‘clicks’’) and the evidence of a

very high pressure gradient

(peak diastolic gradient

34 mmHg). After thrombolysis

(b) the Doppler recording of

flow through the valve is

normalized: clicks are clearly

detectable and transvalvular

pressure gradient is within

normal values (peak diastolic

gradient 10 mmHg)
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prosthetic valve thrombosis recommend: emergency oper-

ation in left-sided prosthesis in the presence of a large clot

burden (recommendation class IIa, level of evidence C) and

fibrinolytic therapy in right-sided valves (recommendation

class IIa, level of evidence C) and in left-sided prosthesis

with a small or large thrombus dimension if surgery is at

high risk or not available (recommendation class IIb, level

of evidence C).

The patient described in the case was at very high risk

both for lytic therapy (recent abdominal surgery) and for

emergency valve replacement (high anesthesiologic risk

and co-morbidities). The surgical team refused the case so

there was only one choice to help the patient, and that was

to use thrombolysis; fortunately, all went well. Her good

hearing and perspicacity in the interpretation of the absence

of sounds were very helpful.

Conflict of interest statement The authors declare that they have

no conflict of interest related to the publication of this manuscript.

References

1. Edmunds LH Jr (1982) Thromboembolic complications of cur-

rent cardiac valvular prostheses. Ann Thorac Surg 34:96–106

2. Kontos GJ Jr, Schaff HV, Orszulak TA, Puga FJ, Pluth JR,

Danielson GK (1989) Thrombotic obstruction of disc valves:

clinical recognition and surgical management. Ann Thorac Surg

48:60–65

3. Thorburn CW, Morgan JJ, Shanahan MX, Chang VP (1983)

Long-term results of tricuspid valve replacement and the problem

of prosthetic valve thrombosis. Am J Cardiol 51:1128–1132

4. Deviri E, Sareli P, Wisenbaugh T, Cronje SL (1991) Obstruction

of mechanical heart valve prostheses: clinical aspects and surgi-

cal management. J Am Coll Cardiol 17:646–650

5. Akins CW (1995) Results with mechanical cardiac valvular

prostheses. Ann Thorac Surg 60:1836–1844

6. Lengyel M, Horstkotte D, Völler H, Mistiaen WP; Working
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