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ABSTRACT

Background: Prosthetic valve thrombosis (PVT) is a major and life-threatening complication of
post-valve replacement surgeries attributable mainly to inadequate anticoagulation. We aim to
study the clinical profile and outcome after thrombolysis of patients with prosthetic valve
thrombosis.

Methods: This is a prospective, observational, single-center study carried out between January
2021 & January 2023 at a tertiary care center in India. A total of 86 patients who underwent
thrombolysis for PVT were included in the study. Clinical profile and in-hospital outcomes were
collected using a pre-tested, semi-structured questionnaire.

Results: The mean age of the patients was 47.2 + 11.2 years, predominantly females (58;
67.5%). Approximately one in four patients had AF (25.5%). The majority (50; 58.1%) did not
have PT/INR in the therapeutic range (<2). Only 40 (46.5%) patients were compliant with
anticoagulation. Mitral prosthesis was most commonly involved (59.3%). The majority of
patients (41; 47.6 %) presented after five years of surgery. Complete recovery after thrombolysis
was achieved in 72(83.7%) patients. Mortality was noted in 8 patients (9.3%).

Conclusions: Based on the study findings, Poor drug compliance and sub-therapeutic INR still
remain major correctable contributing factors for PVT. Thrombolysis has a high success rate,

especially in patients with the first episode of PVT post-surgery, and may be considered as a

1483



Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL14, ISSUE 09, 2023

first-line therapy where immediate surgical options are unavailable, especially in developing
countries like India.
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Introduction

Surgical valve replacement remains the standard of care for the management of advanced
valvular heart disease. Prosthetic valve thrombosis (PVT) is a serious complication post-valve
replacement, with an average incidence of 1.8%- 5.7% per patient year.

The appropriate management of PVT is still debatable. Thrombolysis and emergency surgery are
the treatment options. Streptokinase and Urokinase are the thrombolytic agents approved by the
FDA. Whereas the latest studies have successfully used Tenecteplase with good results. This
study aimed to evaluate the clinical profile of the patients and to determine the in-hospital
outcomes of thrombolytic therapy.

Methods

This was a prospective, observational, single-center study carried out between January 2021 &
January 2023 at a tertiary care center in India. A total of 86 patients with PVT who underwent
thrombolysis were included in the study. Preoperative clinical data, initial valve procedure,
symptoms of valve thrombosis, and complications after the treatment were recorded. Routine
blood investigations and electrocardiograms were done for all patients. Fluoroscopy was done
based on the clinical indication.

Patients who presented with symptoms were diagnosed as having PVT based on high gradient
and classic echogenicity of the thrombus. Previous echo reports and features that differentiate it
from Pannus like echogenic characteristics, the appearance of soft tissue (thrombotic material),
larger size, etc. were utilized for proper diagnosis. Informed consent was obtained from all
patients included in the study.

TEE was not employed for the diagnosis of PVT as the majority of the patients were unstable at
presentation. Both Streptokinase and Urokinase were given as bolus followed by infusion. The
duration of the infusion was based on the clinical response and complications. The regimen in
our study was a 250000 unit bolus, followed by 100000 units per hour infusion till clinical
response. The infusion was stopped if there was no response to treatment after a variable period
of 24 to 36hours.
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Successful thrombolysis was defined as a decrease in prosthetic valve gradient to baseline with

normal prosthetic movement and in the absence of complications, need for surgery or death.

Statistical analysis: Continuous variables were presented as mean and categorical variables as
counts and percentages. All data were analyzed using the Statistical Package for Social Sciences
(SPSS; Chicago, IL, USA) program, version 26.

Results

Overall 86 patients of PVT were studied. The mean age of subjects was 47.2 = 11.2 years. The
majority of the subjects were in the age group of 40-50 years. The majority of the patients were
females (58; 67.5%). Rheumatic heart disease constituted the most common indication for Valve
replacement (70; 81.3%).Most of the patients presented with dyspnea. Approximately one in four
patients had AF (25.5%).

The majority (50; 58.1%) of patients were not having PT/INR in the therapeutic range (<2).
Acenocoumarol was the most commonly used anticoagulant. Aspirin was added only in
30(34.8%) of patients. A sizeable number of patients (26;30.2%) were poorly compliant with
anticoagulation.

Table 1: Baseline characteristics of the patients

Variables N = 86 Patients
Age (Mean, Years) 472 +11.2
Male, n (%) 28 (32.5%)

Preceding Causative indication for valve replacement

RHD, n (%)

70 (81.3%)

Degenerative Aortic Valve, n (%)

16 (18.6%)

Drug compliance, n (%)

40 (46.5%)

International Normalised Ratio (INR)

<2, n (%) 50 (58.1%)
2-3, n (%) 14 (16.2%)
>3, n (%) 22(25.5%)

Application of fluoroscopy

28 (32.5%)

Comorbidities

Concomitant AF, n (%)

22(25.5%)

CVA, n (%)

02(2.3%)
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Anemia, n (%) 10 (11.6%)
CAD, n (%) 03 (3.4%)

Anticoagulation

Acenocoumarol, n (%) 51(59.3%)
Acenocoumarol+Aspirin, n (%) 30 (34.8%)
Warfarin, n (%) 5(5.8%)

The mitral prosthesis was most commonly involved (59.3%) followed by aortic valve (19.7%)

(Table 2). Most of the study participants (91; 82.7%) presented with first-time thrombosis after

surgery. 12 (13.9%) patients had at least one episode of prosthetic valve thrombosis in the past

and 2 patients (2.3%) of them had 2 prior episodes. The majority of patients (41; 47.6 %)

presented after five years of surgery.

Thrombolysis was the primary treatment option employed. Streptokinase was the most

commonly used agent for thrombolysis and was used in 82 (95.3 %) patients. Only four (4.6%)

were treated with urokinase and all had successful thrombolysis. Duration of lysis was 12-24

hours employed in 42 patients (48.8 %).

Table 2: Variables Related To Valves and Data Regarding Thrombolytic Therapy

Variables

N=86 Patients

Prosthetic valve position

Mitral, n (%) 51(59.3%)

Aortic, n (%) 17(19.7%)
DVR with Mitral valve PVT, n (%) 12(13.9%)
DVR with Aortic valve PVT, n (%) 6(6.9%)

Type of Valve

St Jude bileaflet, n (%)

42 (48.8%)

Srichitra, n (%)

38 (44.1%)

Medtronic ATS, n (%) 1(1.16%)
Ball Cage, n (%) 1(1.16%)
Others, n (%) 5(5.8%)

Recurrence, n (%) 12(13.9%)

Time of Presentation after valve replacement

<6 months, n (%) 2(2.32%)

6 months- 1 year, n (%) 4 (4.65%)
1 year-2 year, n (%) 5(5.8%)

2 year-3 year, n (%) 9(10.4%)
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3 year-4 year, n (%) 12(13.9%)
4 year-5 year, n (%) 13(15.1%)
>5 years, n (%) 41(47.6%)

Thrombolytic agent
Streptokinase, n (%) 82(95.3%)
Urokinase, n (%) 4 (4.65%)
Duration of Thrombolysis

<12 h, n (%) 12(13.9%)
12-24 h, n (%) 42 (48.8%)
>24 h, n (%) 32 (37.2%)

Complete recovery after thrombolysis was achieved in 72(83.7%) patients. Mortality was noted
in 8 patients (9.3%). Four patients had CVA out of which three had embolic stroke and major
intracranial bleeding in one patient. (Table 3).

Table 3: Treatment outcome following thrombolysis

Outcome N=86 Patients
Mortality, n (%) 8 (9.3%)
CVA, n (%) 4 (4.65%)
Success, n (%) 72 (83.7%)
Embolism, n (%) 3 (3.4%)

Discussion

Our study showed Female predominance, sub-therapeutic INR, and Drug non-compliance as
major associations with PVT which are consistent findings documented in the majority of the
studies, especially from developing countries like India. *

Previous similar studies are consistent with our finding of RHD being the predominant
contributor and Mitral valve, the most common valve involved in

PVT. In various studies, Mitral valve PVT is 2-3 times higher than aortic valve PVT.?®

In our study, it was observed that sizeable patients had recurrent PVT (12, 13.9%) and proportion
having successful thrombolysis was less (6; 50%) and mortality was higher in these subsets (n=
4). Similar data was reported in many other studies.®

The current guidelines emphasize early diagnosis and urgent treatment of patients with PVT with
either thrombolysis or surgery. Low surgical risk, NYHA functional class HI/1V,
contraindication to fibrinolysis, recurrent valve thrombosis, possible or suspected pannus, large
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clot (> 1.0 cm2), mobile thrombus > 0.3 cm in diameter, presence of left atrial thrombus, absence
of the need of coronary artery bypass graft surgery (CABG) for concomitant coronary artery
disease and availability of expert surgical team favor surgical treatment for PVT. On the
contrary, factors that favor thrombolysis include 1) high surgical risk; 2) NYHA I/11 functional
class; 3) first episode of PVT; 4) presence of mass consistent with thrombus; 5) presence of a
small clot (< 1 cm2) without any contraindication for surgery; 6) absence of immediate surgical
expertise; and 7) need for cardiac surgery for other indications (e.g., CABG). The majority
received Streptokinase as the primary thrombolytic agent. The reported success rate of

thrombolysis was around 70-80% in various studies.”****?

Our study reported a high success
rate (73; 83.7%), similar to one reported by a previous study by Patil S et al, which reported >
90% success with thrombolysis.> Documented average bleeding and embolism rate with
Streptokinase thrombolysis was 8.5% and 6.5% respectively.

We had only two cases of Embolism caused by thrombolysis, which is much less compared to
other similar studies. Previous studies have shown an embolic risk of 12% to 17% caused by
thrombolysis. ¥4

Conclusion

Poor drug compliance and sub-therapeutic INR are still worrisome causative agents of PVT in
India.

Systemic thrombolysis remains the most valid therapeutic option in the current era for PVT
given its high success rate. Thrombolysis with Streptokinase continues to be an effective
strategy. Response of Recurrent PVT to thrombolysis is relatively less. Failed thrombolysis cases

have a high mortality. Surgery is the only resort for these subsets.
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