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ABSTRACT 
Mitral stenosis (MS), most commonly resulting from rheumatic heart disease, 
predisposes to left atrial thrombus (LAT) formation due to atrial enlargement, stasis 
of blood flow, and structural remodeling. LAT poses a major risk of systemic 
embolization and directly influences procedural planning for percutaneous 
trans-septal mitral commissurotomy (PTMC). This cross-sectional study was carried 
out in Department of Cardiology, Lady Reading Hospital, Peshawar, between 24 
October 2024 and 24 April 2025 to find out the frequency of LAT and related factors 
in patients under grass root surgery PTMC. Consecutive non-probability sampling 
was conducted among 133 patients with age 1870 years with symptomatic MS. 
Baseline demographic and clinical information such as comorbidities, 
anthropometric measurements, were noted. All the subjects were subjected to pre-
p r o c e d u r a l  transesophageal echocardiography to identify LAT. Data analysis 
was performed with SPSS version 21 with Stratified analysis used to evaluate 
relationships between LAT and possible effect modifiers. The average age of the 
cohort was 45.6 11.8 years in total, with the largest proportion of females (62.4%). 
The occurrence of LAT was found in 13 individuals (9.8%). Prevalence of LAT was 
significantly correlated to hypertension (p = 0.03) and BMI >25kg/m 2 (p = 0.04) 
with no significant correlation with either gender, residence, diabetes or smoking 
history. These findings stress the importance of extensive pre-procedural screening 
and mention among modifiable risk factors that can lead to thrombus in patients with 
MS. Clinicians can streamline procedural safety by means of identifying high risk 
subsets to minimize embolic complications during PTMC. More research is necessary 
to determine whether the long-term effects of modifying risk factors influence the 
prevalence and clinical outcome of LAT in the population. 

 
 

 

INTRODUCTION 
The major long-term outcome of rheumatic fever (RF) in 
adults is mitral stenosis, which may also be present as a 
primary or secondary effect of rheumatic fever in 
newborns 1. Patients diagnosed with mitral stenosis 
especially those who experience atrial fibrillation are at a 
higher risk of getting a blood clot at the left atrium 2, 3. 
The reason of elevated risk of blood clot development in 
such people is the changed structure and the enlargement 
of the left atrium, abnormal blood flow to the atrium, 
abnormal atrium contraction, its smaller size of the mitral 
valve area (MVA) and poor work of the endothelium 4. 
As per a study, the probability of embolic events is 
associated with left atrial thrombus 5. Some studies have 
determined other features that lead to the development of 
left atrial thrombus in patients with mitral stenosis 6. The 
treatment approach of patients with mitral stenosis 
depends on symptoms, degree of stenosis and how 

suitable the valve is to percutaneous balloon mitral 
valvuloplasty 7. The transseptal percutaneous balloon 
dilatation of mitral valve has already been recognized as 
viable alternative to mitral valve replacement or 
commissurotomy surgery in a specific patient population 
with symptomatic mitral stenosis 8. 
It is common to find mitral stenosis accompanying left 
atrial thrombi and the systemic effects of the mitral valve. 
About 20 percent patients with mitral stenosis who 
receive diagnosis and develop systemic embolic episodes 
have normal sinus rhythm 9. Thought to arise mainly as a 
result of embolization of left atrial debris which gets 
dislodged during this treatment, these episodes are 
observed to be fairly common. When a blood clot is 
dislodged in the surgery, there are possibilities of the left 
atrial thrombi occurrence 10. The presence of thrombi in 
the left atrium contraindicates the application of balloon 
dilatation to the mitral valve 11. A report on the 
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prevalence of left atrial thrombus (9.5%) of the patients 
with mitral stenosis who underwent percutaneous trans- 
septal mitral commissurotomy was reported in 12 12. 
Mitral stenosis is a major heart disorder that is mostly 
related to rheumatic heart disease and whose normal 
symptoms include narrowing of the opening of the mitral 
valve to prevent the outflow of blood to the left ventricle. 
This block causes the left atrium to raise pressure, thus 
causing it to dilate the atrium and predisposing it to atrial 
fibrillation. Since very limited literature on this topic is 
available in the local setting, thus, the aim of the study is to 
establish prevalence of left atrial thrombus among 
patients with mitral stenosis who are subjected to 
percutaneous trans-septal mitral commissurotomy at our 
health setup. The results of the implemented research will 
make our healthcare workers realize the considerable 
impact on clinical practice, which will eventually result in 
an improved patient selection process, a more 
professionally executed strategy of the procedures, and 
ultimately, a safer and more efficient patient treatment 
process due to mitral stenosis in the form of percutaneous 
trans-septal mitral commissurotomy. 

 
MATERIAL AND METHODS 
This is a cross sectional study which was carried out in the 
department of Cardiology, Lady Reading Hospital, 
Peshawar with a minimum period of six months after the 
approval of the synopsis of the study was passed by the 
College of Physicians and Surgeons Pakistan (CPSP), i.e. 
between 24 October 2024 and 24 April 2025. Inclusion of 
133 patients was realized, and the sample size was 
calculated using the WHO sample size calculator 
predictions on the basis of the estimation that there will be 
9.5 percent frequency of Left atrial thrombus presence 
among patients with mitral stenosis who underwent 
percutaneous trans septal mitral commissurotomy 
(PTMC), a 95 percent level of confidence and a 5 percent 
margin of error. A non probability method of consecutive 
sampling was used. 
Eligible patients were those of both genders aged 18 to 70 
years and diagnosed with mitral stenosis based on 
operational definitions and planned to undergo elective 
PTMC procedure whereas those with other serious 
valvular lesions or prior history of thromboembolic events 
were not included. The ethical approval as required by the 
human research ethics board of the hospital and the CPSP 
research department was sought prior to approaching 
patients that met the inclusion criteria. There was an 
explanation of study objectives and procedures and 
informed consent verbally. Registering was done on a 
structured proforma where baseline demographic and 
clinical parameters, such as,; age, body mass index (BMI), 
gender, residence (urban/rural), socioeconomic and 
employment status, education level, and comorbidities, 
including hypertension, diabetes mellitus, and smoking 
history were recorded. 
Every patient that was enrolled in the study received the 
PTMC procedure as per the standard protocol of the 
department. The catheterization table was used with each 
patient placed in the supine position under general 
anesthesia when felt appropriate. Access to femoral veins 
was provided using Seldinger technique, and a vascular 

strainer was added. The left atrium was accessed through 
puncture of the interatrial septum with the use of 
Brockenbrough needle and trans septal catheter under 
fluoroscopic and echocardiographic guidance. A guide 
catheter was inserted and an Inoue balloon catheter was 
placed over the mitral valve. The balloon was blown up 
progressively to divide the fused commissures with the 
photographic feedback to assure the safety and 
effectiveness of the procedure. All of the procedures were 
done under the observation of a consultant cardiologist 
with at least five years of post fellowship experience. 
Entry and analysis of data was conducted with the SPSS 
version 21. The normality of continuous variables age, 
height, weight, and/or a BMI was tested with the 
ShapiroWilk test and presented as m + SD or as med with 
interquartile range. Categorical data including gender, 
presence or absence of left atrial thrombus, smoking, 
diabetes, hypertension, residence, socioeconomic and 
employment status and education level were depicted in 
frequency and percentage. Potential effect modifiers such 
as age, BMI, gender, comorbidities and sociodemographic 
factors were employed in stratification. The Chi square 
test or Fisher exact test was used after Post stratification 
and p value of <0.05 was deemed to be statistically 
significant. 

 
RESULTS 
A total of 133 patients with mitral stenosis undergoing 
percutaneous trans-septal mitral commissurotomy 
(PTMC) were enrolled. The mean age of the study 
population was 45.6 ± 11.8 years (range: 18–70 years). Of 
the participants, 83 (62.4%) were female and 50 (37.6%) 
were male, yielding a female-to-male ratio of 1.7:1. 
Baseline demographic and clinical characteristics are 
summarized in Table 1. 
The majority of patients (n = 87; 65.4%) were from rural 
areas, and 46 (34.6%) resided in urban settings. 
Hypertension was present in 39 (29.3%) of patients, 
diabetes mellitus in 21 (15.8%), and a history of smoking 
in 19 (14.3%). The mean BMI was 24.1 ± 3.8 kg/m². 
Employment status, education level, and socioeconomic 
indicators are also presented in Table 1. 

Table 1 
Baseline Demographic and Clinical Characteristics of the 
Study Population (n = 133)  

Variable  n (%) or Mean ± SD 
Age (years)  45.6 ± 11.8 

Gender 
– Male 50 (37.6%) 
– Female 83 (62.4%) 

Residence 
– Urban 46 (34.6%) 
– Rural 87 (65.4%) 

Hypertension  39 (29.3%) 
Diabetes Mellitus  21 (15.8%) 
Smoking history  19 (14.3%) 
BMI (kg/m²)  24.1 ± 3.8 
Employment 
status 

– Employed 42 (31.6%) 
– Unemployed 91 (68.4%) 

 – Primary or less 58 (43.6%) 
Education level – Secondary 47 (35.3%) 

 – Higher education 28 (21.1%) 

Following PTMC, left atrial thrombus (LAT) was detected 
in 13 patients (9.8%) as confirmed by transesophageal 
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echocardiography. The frequency of LAT showed no 
significant association with gender (p = 0.71) or residence 
(p = 0.48). However, LAT was significantly more common 
in patients with hypertension (p = 0.03) and in those with 
BMI > 25 kg/m² (p = 0.04). Stratified analysis of LAT 
occurrence with respect to demographic and clinical 
factors is provided in Table 2. 

Table 2 
Association of Left Atrial Thrombus with Demographic and 
Clinical Variables  

Variable LAT Present 
n (%) 

LAT Absent 
n (%) p-value 

Gender 
Male (n = 50) 5 (10.0%) 45 (90.0%) 0.71 
Female (n = 83) 8 (9.6%) 75 (90.4%)  

Residence 
Urban (n = 46) 5 (10.9%) 41 (89.1%) 0.48 
Rural (n = 87) 8 (9.2%) 79 (90.8%)  

Hypertension 
Yes (n = 39) 7 (17.9%) 32 (82.1%) 0.03* 
No (n = 94) 6 (6.4%) 88 (93.6%)  

BMI 
≤25 kg/m² (n = 90) 5 (5.6%) 85 (94.4%) 0.04* 

        >25 kg/m² (n = 43)  8 (18.6%)  35 (81.4%)   

*Chi-square or Fisher’s exact test as appropriate; 
*p < 0.05 considered significant. 

Figure: 1 
 

 

The prevalence of LAT in patients with mitral stenosis 
undergoing PTMC was 9.8% in our cohort. Stratified 
analyses revealed significant associations between LAT 
and comorbid hypertension as well as higher BMI, 
indicating that patients with these risk factors were more 
likely to develop thrombus formation prior to the 
procedure. No significant association was observed 
between LAT and gender, residential area, smoking status, 
or diabetes. 

 
DISCUSSION 
The frequency and determinants of left atrial thrombus 
(LAT) in patients with mitral stenosis patients undergoing 
percutaneous trans septal mitral commissurotomy 
(PTMC) was also assessed by this cross sectional study at 
a tertiary care facility. The prevalence of LAT observed in 
our cohort was 9.8 percent, similar to the 7-15 percent 
reported by other studies in comparable patient groups 
undergoing PTMC. The results emphasize that LAT is a 
major issue in patients with chronic mitral stenosis which 
is to be expected in areas with latent access to definite 
measures. 
In our research, it is notable that there was a prominent 
relationship with LAT and hypertension, not to mention 
high  body  mass  index.  The  associations  raise  the 

possibility that systemic hemodynamic stress and pro 
thrombotic metabolic states can act as synergistic factors 
to enhance stasis and the formation of thrombi within a 
dilated left atrium, when rheumatic valvular pathology is 
also present. Another report has also indicated that 
hypertrophic patients with mitral stenosis evidence 
superior left atrial dimensions and diminished atrial 
functionality which are also well-known predisposing 
factors of LAT. This way, obesity and increased BMI have 
been associated with chronic inflammation, endothelial 
dysfunction and hypercoagulability, which have been 
attributed to the development of thrombus in valvular 
heart disease. 
Interestingly, no significant relationships were obtained 
between LAT and gender, history of diabetes, and smoking 
history. These results run counter with some previous 
studies in which female gender and diabetes were 
suggested as possible risk factors though possibly, the 
differences might also be explaining by difference in 
sample size, demographics or co-morbidity of the severity 
of stenosis in mitral case. Moreover, lack of a meaningful 
LAT correlation with residential status (urban, rural) 
implies that geographic and socioeconomic differences in 
the ability to access care may play a role, but not a direct 
role in the formation of thrombus after the risk group is 
referred to PTMC. 
Procedural PTMC in our research was conducted using 
internationally accepted protocols, all our cases were 
carried out under fluoroscopic and echo guidance and with 
cardiologists who have sufficient experience. Relative rare 
prevalence of LAT may also result due to diligent patient 
selection and pre procedural optimization. However, the 
observation of LAT in close to ten percent of patients 
highlights the need to perform pre procedural 
transesophageal echocardiography (routine) in order to 
pick out a high risk individual to prevent catastrophic 
embolic events that can occur during PTMC. 
In sum, these results provide a significant reminder of the 
importance of rigorous risk stratification in mitral stenosis 
who are candidates of PTMC, especially those with co- 
morbidity of hypertension and high BMIs. The existence of 
these associations warrants future multicenter studies 
involving larger samples and longitudinal follow up to 
improve the characterization of such associations and to 
ascertain the effects of early intervention and aggressive 
risk factor change on incidence of LAT and events and 
outcome thereof. 

 
CONCLUSION 
This research shows that incidence of left atrial thrombus 
in patients with mitral stenosis who receive percutaneous 
trans septal mitral commissurotomy in our tertiary care 
facility is about one in every ten patients. The strong 
correlation between LAT and modifiable variables, 
including hypertension and high BMI, indicates the 
significance of conducting risk assessment and pre 
preparative optimization in much greater detail. 
Transesophageal echocardiography is essential in daily 
routine of detecting LAT to avoid potentially dangerous 
actions in high risk patients. These results indicate that 
intense blood pressure control and weight loss, and timely 
intervention referral might reduce the occurrence of 
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thrombus and enhance the overall safety of the 
procedures. Although there was no substantial correlation 
with gender, diabetes, or residency, multicenter studies 
with more extensive numbers and longitudinal monitoring 

are required to provide some hazard patterns and 
instruction targeted plans to decrease the LAT incidence 
and the best possible outcome management in mitral 
stenosis. 
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