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(Group B) patients were included. Patient demographics, 
procedural variables for safety/efficacy, in hospital 
&30-day outcomes were evaluated. The primary 
endpoints were in-hospital major adverse cardiovascular 
event (MACE), including death, myocardial infarction 
(MI), and target-vessel revascularization (TVR). 
Secondary endpoints were a clinical success: stent 
expansion with <30% in-stent residual stenosis & 
minimum stent area more than distal reference lumen 
area by imaging with no in-hospital MACE.

Study population
This was a single-centersingle-operator retrospective 
study of all patients treated with image-guided IVL 
through radial approach from January 2022 to January 
2024 in Bangladesh. Both ACS &CCS patients were 
included. 

Study device
The Shockwave Medical IVL catheter and its technique 
for use have been previously described [3,4]. The 
catheter consists of a 0.014-inch guidewire-compatible, 
fluid-filled balloon angioplasty catheter with 2 lithotripsy 
emitters incorporated into the shaft of the 12–mm–long 
balloon segment. Each catheter can provide up to 80 IVL 
pulses and is intended for single use. The IVL balloon 
catheter is connected via a cable to a portable, 
battery-powered generator. Following delivery to the 
target lesion, the balloon is inflated to low pressure (4 
atm), and the lithotripsy emitters are energized. Electrical 
energy delivered to the emitters initiates the formation of 
steam bubbles within the balloon that expand and 
collapse, creating transient (∼1 ms) circumferential 
acoustic pressure pulses/sonic pressure waves that 
deliver ∼50 atm of instantaneous pressure to fracture 
superficial and deep calcium within the arterial wall 
selectively. These sonic pressure waves are delivered 
circumferentially and transmurally through the vessel 
wall, resulting in calcium microfractures due to transient 
shear mechanisms.

Study procedures
Patients who signed informed consent were enrolled 
before IVL catheter insertion. Preparation of the lesion 
with a noncompliant balloon, high-pressure balloon, 
cutting balloon, scoring balloon, and rotational 
atherectomy before IVL was left at the operator’s 
discretion. All patients underwent pre &post-procedural 
radiology imaging before IVL.   

Coronary angiography analysis
Two experienced interventional cardiologists performed 
coronary angiography analysis. All study lesions were 
serially analyzed at pre-intervention, post-IVL, and 
post-intervention. Quantitative coronary angiographic 
analysis was performed in matched segments according 
to the post-intervention stent segment. The interpolated 

reference vessel diameter was automatically estimated by 
the software at the site of the minimal lumen diameter, 
but analysts were allowed to manually modify it in cases 
of long lesions with different reference vessel locations 
across the 3 serial analyses, as appropriate [8].

Study endpoints
The primary endpoints were in-hospital MACE, 
including death, MI, and TVR. Secondary endpoints 
were a clinical success: stent expansion with <30% 
in-stent residual stenosis & minimum stent area more 
than distal reference lumen area by imaging with no 
in-hospital MACE.

Statistical analysis
Patient demographics, procedural variables for 
safety/efficacy, in hospital & 30-day outcomes were 
evaluated according to clinical presentation as ACS or 
CCS. Continuous variables are expressed as mean ± SD 
(standard deviation) (or if the values do not follow a 
normal distribution, as median [IQR]). Categorical 
variables are expressed as frequencies and percentages. 
The data obtained were analyzed using the unilateral 
analysis of variance for continuous variables, and the 
Fisher exact test or the chi-square test for categorical 
variables, when appropriate. Nonparametric tests were 
used with variables without a normal distribution or 
when normalization was not possible. A p value of 0.05 
was considered to set statistical significance. All analyses 
were performed with the use of SPSS 23.

Results 
During the study period 50 patients (62% male; mean 
age 67.58±8.38 years) (55 coronary lesions) underwent 
image-guided IVL through a radial approach. Out of 50 
patients, 27 (54%) patients presented with ACS (Group 
A) & the rest of the patients presented with CCS (Group 
B). The baseline and clinical demographics were 
outlined in Table 1. Intravascular ultrasound 
(IVUS)-guided IVL was done in 48 (96%) cases. Two 
cases (4%) were done by optical coherence tomography 
(OCT). The lesion characteristics were delineated in 
Table 2.  In most of the cases target vessel was left 
anterior descending artery in both groups. Bifurcation 
lesion was more common in group B (9) than group A 
(5). Procedural characteristics were described in Table 3 
and Figure 1 & Figure 2. In both groups clinical success 
was 100%. Angiographic success was 20.83% in group 
A and 22.92% in group B.   Procedural-related 
complications such as coronary dissection occurred in 10 
(20%), side branch occlusion was 3 (6%) & slow flow 
was observed in 1(2%) (Table 4). Angiographic & 
Imaging success (<30% residual stenosis) occurred in 26 
cases (96.3%) in the ACS group & 20 cases (87%) in the 
CCS group, with no significant difference between them. 
There was no in-hospital MACE, including 30 days after 
follow-up. 

Table 1: Baseline and clinical demographics (n=50)

SD: standard deviation; BMI: body mass index; DM: diabetes mellitus; 
HTN: hypertension; MI: myocardial infarction; CABG: coronary artery 
bypass grafting; eGFR: estimated glomerular filtration rate: ESRD: end 
stage renal disease; LVEF: left ventricular ejection fraction; NSTEMI: 
non-ST elevation myocardial infarction; STEMI: ST elevation 
myocardial infarction; CAD: coronary artery disease. 

Table 2: Distribution of study subjects according to the 
lesion characteristics (n=50)

LAD: left anterior descending; LCX: left circumflex; RCA: right coronary 
artery; CTO: chronic total occlusion; SB: side branch; IVL: intravascular 
lithotripsy.                        

Table 3: Distribution of study subjects according to the table 
performance outcome (n=50)

Figure 1: Histogram showing final stenosis (n=50)

Figure 2: Histogram showing final stenosis (n=50)

Table 4: Distribution of study subjects according to clinical 
status (n=50)

IVL: intravascular lithotripsy; SB: side branch; MACE: major adverse 
cardiovascular event; AMI: acute myocardial infarction; TVR: 
target-vessel revascularization.       

Discussion
In this contemporary real-world cohort, we evaluated the 
safety and efficacy of image-guided IVL delivered via a 
trans-radial approach in patients withseverely calcified 
coronary lesions presenting with both ACS and CCS. The 
principal findings are threefold. First, imaging-guided IVL 
achieved consistently high procedural and angiographic 
success across clinical presentations. Second, procedural 
complications were acceptable and did not translate 
intoadverse short-term clinical outcomes. Third, there were 
no in-hospital or 30-day MACE, despite inclusion of 
complex lesion subsets such asleft main disease, 
bifurcations, and chronic total occlusions.

Coronary artery calcification remains one of the most 
important predictors of PCI failure.Severe calcification is 
associated with impaired balloon compliance, stent 
underexpansion, malapposition, restenosis, and stent 
thrombosis. 

Even in the era of contemporary drug-eluting stents, 
inadequate lesion preparation continues to be a dominant 
mechanism ofearly and late stent failure. Therefore, 
effective and controlled calcium modification is critical for 
optimizing both acute procedural success and long-term 
vessel patency.

IVL represents a mechanistically distinct approach to 
plaquemodification. By generating circumferential acoustic 
pressure waves that propagatetransmurally, IVL induces 
controlled microfractures in both superficial and deep 
calciumwhile minimizing injury to surrounding soft tissue. 
Unlike atherectomy-based debulkingtechniques, IVL does 
not rely on differential cutting or sanding and therefore may 
reducedistal embolization and microvascular compromise. 
The low incidence of slow flow andabsence of no-reflow in 
our study supports this mechanistic advantage.

A key strength of our experience is the near-universal use of 
intravascular imaging (IVI). Imaging guidance enables 
precise assessment of calcium arc, thickness, and lesion 
length, ensuringappropriate balloon sizing and confirmation 
of adequate calcium fracture before stentimplantation. 
Imaging-defined procedural success was achieved in the 
vast majority ofpatients, underscoring the importance of 
integrating IVL within an imaging-guided PCIstrategy. 
Optimal stent expansion—rather than device selection 
alone—remains central todurable PCI outcomes.

The inclusion of ACS patients is particularly noteworthy. 
Calcium modification in ACS is inherently challenging due 
to thrombus burden, plaque instability, and 
heightenedinflammatory milieu. Historically, there has been 
caution regarding plaque-modifyingdevices in unstable 
settings due to concerns about distal embolization. In our 
cohort, angiographic and imaging success was comparable 
between ACS and CCS groups, with noexcess 

periprocedural complications or MACE in the ACS 
subgroup. These findings suggestthat IVL may safely 
extend into selected unstable clinical scenarios when careful 
imagingassessment and procedural planning are 
applied.Importantly, all procedures were performed via the 
transradial approach. Radial access is associated with 
reduced bleeding and vascular complications, particularly in 
ACSpopulations. Demonstrating the technical feasibility of 
IVL delivery through radialaccess—even in complex 
calcified lesions—supports its integration into 
contemporaryradial-first PCI programs.

The favorable safety profile observed in this study is 
clinically meaningful. Coronarydissections were 
manageable and did not result in perforation, abrupt vessel 
closure,emergency surgery, or clinical sequelae. The 
absence of coronary perforation is particularlyreassuring 
given the vulnerability of heavily calcified vessels to rupture 
during aggressivehigh-pressure balloon dilation or 
atherectomy. These findings reinforce the concept thatIVL 
provides controlled calcium modification with a predictable 
safety margin.From a broader clinical perspective, the 
global increase in aging populations, diabetes, andchronic 
kidney disease predicts a rising burden of calcified coronary 
disease. In such alandscape, reproducible and safe 
calcium-modifying technologies will become 
increasinglyimportant. Our findings support IVL as a 
valuable addition to the interventionalarmamentarium, 
particularly when combined with IVI.

Limitations: Several limitations warrant consideration. This 
was a retrospective, single-center, single-operator study, 
which introduces inherent selection and performance bias. 
The sample size was small, limiting statistical power for 
subgroup analyses. Follow-up was restricted to30 days, 
precluding evaluation of long-term outcomes such as 
restenosis, late stentthrombosis, and repeat 
revascularization. Additionally, the absence of a comparator 
armlimits conclusions regarding relative efficacy versus 
atherectomy or other calcium-modifying strategies.

Conclusions: Image-guided IVL is an effective and feasible 
strategy for calcium modification in both ACS & CCS 
groups of patients with high success rates and minimal 
procedural complications.
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sequelae, particularly rheumatic heart disease (RHD), 
continue to play a significant role in causing morbidity and 
premature mortality among socioeconomically 
disadvantaged, working-age populations in developing 
countries [6,7]. Similar to other developing nations, 
Bangladesh continues to experience a substantial burden of 
rheumatic heart disease, making it an important public 
health issue. The occurrence of RHD and acute rheumatic 
fever (ARF) is higher in environments characterized by 
overcrowding, poor nutritional status, low socioeconomic 
conditions, and inadequate hygiene. Individuals affected in 
such settings are often younger, belong to lower 
socioeconomic groups, have limited education, and face 
restricted access to healthcare services. Although there has 
been a declining trend in the incidence of ARF over the past 
three decades, along with increased life expectancy, chronic 

 Original Article  
Surgical Management of Valvular Heart Diseases: Morphological 
Spectrum, Surgical Techniques and Post-Operative Outcomes in 

a Tertiary-Level Hospital of Bangladesh
Muhammad Hasan Zaman1, Md. Abdul Hannan1, Mohammad Ashfaqur Rahman2,

Md. Imran Hasan Chowdhury1, Rajmoni Umme Asha1

1Department of Cardiovascular and Thoracic Surgery, Combined Military Hospital (CMH), Dhaka, Bangladesh; 
2Department of Unit: HQ:99 Composite Brigade, Padma Cantonment (ADS, Mawa, Munshiganj.

Abstract
Introduction: Valvular heart disease (VHD) remains a major cause of cardiovascular morbidity and mortality, particularly 
in developing countries where rheumatic etiology predominates. This study aimed to evaluate the morphological spectrum, 
surgical techniques, and postoperative outcomes of VHD in a tertiary-level hospital in Bangladesh.
Methods: This descriptive cross sectional study was conducted from January 2024 to December 2025 in the Department of 
Surgery at the Cardiovascular Surgery Centre, Combined Military Hospital (CMH), Dhaka, Bangladesh, including 45 
patients with VHD selected by purposive and convenient sampling; diagnoses were confirmed by echocardiography and 
relevant investigations, surgeries comprised mitral valve replacement (MVR), aortic valve replacement (AVR), double valve, 
valve plus coronary artery bypass grafting (CABG), and complex procedures, outcomes included intensive care unit (ICU) 
stay, hospital stay, complications and mortality. 
Results: In 45 patients (mean age 39.4 ± 15.4 years), the majority were aged 21–60 years (77.8%) and were female (55.6%). 
Mitral valve disease was the most common lesion (57.8%, n = 26). MVR was the leading surgical procedure (40.0%, n = 18). 
Postoperatively, 62.2% (n = 28) of patients had an (ICU) stay of ≤3 days and 66.7% (n = 30) had a hospital stay of ≤10 days. 
Arrhythmia was the most frequent complication (22.2%, n = 10). The in-hospital mortality rate was 6.7% (n = 3). Pure 
valvular surgery accounted for the majority of cases (84.4%, n = 38).
Conclusion: VHD predominantly affects younger to middle-aged patients with mitral involvement, and while isolated valve 
surgery remains the mainstay, combined procedures and acceptable postoperative outcomes highlight the need for 
comprehensive surgical care in tertiary centers.
Keywords: valvular heart disease, surgical techniques, postoperative outcomes.
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RHD persists as a significant health challenge in the country 
[8]. In rural areas of Bangladesh, the prevalence of 
rheumatic mitral valve disease has been reported to be 
approximately 1.3 per 1000 population [9].

Over time, surgical management of VHD has undergone 
remarkable advancements, particularly through improved 
risk stratification and identification of high-risk patients 
using refined noninvasive diagnostic techniques. These 
developments have enabled earlier and safer surgical 
interventions, including valve repair and replacement, even 
during asymptomatic stages of the disease, resulting in 
favorable long-term outcomes[10]. Despite these 
advancements, the surgical management of rheumatic 
valvular lesions remains technically more complex and 
challenging compared to degenerative valve disease. 
Rheumatic VHD continues to be highly prevalent in certain 
regions, where valve repair, although feasible, is frequently 
associated with increased rates of failure and the need for 
reoperation [11,12]. 

Despite considerable advances in the diagnosis and surgical 
management of VHD, there remains a relative paucity of 
comprehensive data from developing countries, particularly 
in Bangladesh, regarding the morphological spectrum of 
valvular lesions in surgically treated patients. Additionally, 
limited studies have simultaneously evaluated the 
relationship between disease patterns, surgical techniques, 
and postoperative outcomes within a single cohort. 
Variations in patient characteristics, disease etiology, and 
resource availability in tertiary-level and military healthcare 
settings may further influence surgical approaches and 
outcomes, yet these factors remain underexplored. 
Therefore, the present study aimed to evaluate the 
morphological spectrum of valvular heart disease, assess the 
surgical techniques employed, and analyze the 
postoperative outcomes among patients undergoing surgical 
management in a tertiary-level hospital in Bangladesh.

Materials and methods
This descriptive cross sectional study was conducted from 
January 2024 to December 2025 in the Department of 
Surgery at the Cardiovascular Surgery Centre, Combined 
Military Hospital (CMH), Dhaka, Bangladesh, including 45 
patients with VHD who underwent surgical management 
based on predefined inclusion and exclusion criteria. 
Patients included in the study were those undergoing 
surgical intervention for isolated or multiple valvular heart 
diseases, with or without associated congenital heart disease 
and/or ischemic heart disease (IHD), confirmed by 
echocardiography, computed tomography (CT) angiography, 
coronary angiography, or cardiac catheterization.

Patients with VHD associated with irreversible 
physiological changes contraindicating surgery (e.g., 
end-stage pulmonary hypertension), those with a history of 
previous open heart surgery, and those with severe 

comorbidities such as uncontrolled diabetes mellitus 
(persistent elevated HbA1c), end-stage renal disease 
(ESRD), and heart failure with reduced ejection fraction 
(HFrEF<35%) were excluded from the study. Demographic 
variables were: age, gender, comorbidities {hypertension, 
diabetes mellitus and chronic kidney disease (CKD)}. 
Clinical variables were: symptoms including dyspnea {New 
York heart association (NYHA) classification}, 
palpitations, fatigue/reduced effort tolerance, 
orthopnea/paroxysmal nocturnal dyspnea (PND), and chest 
pain. VHD was diagnosed by cardiologists at CMH or 
referring institutions and confirmed upon admission. All 
patients underwent detailed re-evaluation through clinical 
assessment and relevant investigations.

Investigations included complete blood count (CBC), liver 
function tests (LFT), coagulation profile, biochemical tests, 
transthoracic echocardiography, coronary angiography, CT 
angiography, and cardiac catheterization when indicated.

Preoperative hemodynamic changes and thromboembolic 
manifestations were assessed based on clinical findings and 
investigative results. Surgical procedures were categorized 
as mitral valve replacement (MVR), aortic valve 
replacement (AVR), double valve surgery, combined valve 
surgery with coronary artery bypass grafting (CABG), and 
complex cardiac surgical procedures. Postoperative 
outcomes were: intensive care unit (ICU) stay duration, 
hospital stay duration, postoperative complications and 
in-hospital mortality. Postoperatively, valvular function, 
paravalvular leakage and thrombus formation were assessed 
by echocardiography. Follow up was done after 3 months of 
surgery with echocardiogram.

Data were collected using a structured data collection sheet. 
All relevant variables were recorded prospectively during 
the perioperative and hospital stay periods. Ethical approval 
was obtained from the relevant institutional review board. 
Written informed consent was obtained from all 
participants. Confidentiality of patient data was strictly 
maintained, and participation did not interfere with clinical 
management. Patients were informed that participation was 
voluntary and that they could withdraw at any time without 
affecting their treatment.

Data were analyzed using SPSS version 25.0. Categorical 
variables were expressed as frequency and percentage, while 
continuous variables were presented as mean ± standard 
deviation. Results were presented in tables and figures.

Results
The majority of patients were aged 21–40 years (18 patients, 
40.0%), followed closely by those aged 41–60 years (17 
patients, 37.8%), while both the 1–20 years and >60 years 
age groups each comprised 5 patients (11.1%). The mean 
age was 39.4 ± 15.4 years. Female slightly predominated 
(25 patients, 55.6%) compared to males (20 patients, 44.4%). 

Introduction
Valvular heart disease (VHD) encompasses abnormalities 
of one or more cardiac valves that may present as stenotic, 
regurgitant, or combined lesions [1]. Globally, VHD is 
recognized as a major contributor to cardiovascular 
morbidity and mortality, ranking just below coronary artery 
disease (CAD), hypertension, and heart failure [2]. It 
continues to impose a substantial health burden across 
diverse populations worldwide.

The prevalence of VHD is considerably higher in 
developing countries (0.3%–18.6%) compared to developed 
nations (0.7%–2.5%) [3-5]. Rheumatic fever and its 
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sequelae, particularly rheumatic heart disease (RHD), 
continue to play a significant role in causing morbidity and 
premature mortality among socioeconomically 
disadvantaged, working-age populations in developing 
countries [6,7]. Similar to other developing nations, 
Bangladesh continues to experience a substantial burden of 
rheumatic heart disease, making it an important public 
health issue. The occurrence of RHD and acute rheumatic 
fever (ARF) is higher in environments characterized by 
overcrowding, poor nutritional status, low socioeconomic 
conditions, and inadequate hygiene. Individuals affected in 
such settings are often younger, belong to lower 
socioeconomic groups, have limited education, and face 
restricted access to healthcare services. Although there has 
been a declining trend in the incidence of ARF over the past 
three decades, along with increased life expectancy, chronic 

RHD persists as a significant health challenge in the country 
[8]. In rural areas of Bangladesh, the prevalence of 
rheumatic mitral valve disease has been reported to be 
approximately 1.3 per 1000 population [9].

Over time, surgical management of VHD has undergone 
remarkable advancements, particularly through improved 
risk stratification and identification of high-risk patients 
using refined noninvasive diagnostic techniques. These 
developments have enabled earlier and safer surgical 
interventions, including valve repair and replacement, even 
during asymptomatic stages of the disease, resulting in 
favorable long-term outcomes[10]. Despite these 
advancements, the surgical management of rheumatic 
valvular lesions remains technically more complex and 
challenging compared to degenerative valve disease. 
Rheumatic VHD continues to be highly prevalent in certain 
regions, where valve repair, although feasible, is frequently 
associated with increased rates of failure and the need for 
reoperation [11,12]. 

Despite considerable advances in the diagnosis and surgical 
management of VHD, there remains a relative paucity of 
comprehensive data from developing countries, particularly 
in Bangladesh, regarding the morphological spectrum of 
valvular lesions in surgically treated patients. Additionally, 
limited studies have simultaneously evaluated the 
relationship between disease patterns, surgical techniques, 
and postoperative outcomes within a single cohort. 
Variations in patient characteristics, disease etiology, and 
resource availability in tertiary-level and military healthcare 
settings may further influence surgical approaches and 
outcomes, yet these factors remain underexplored. 
Therefore, the present study aimed to evaluate the 
morphological spectrum of valvular heart disease, assess the 
surgical techniques employed, and analyze the 
postoperative outcomes among patients undergoing surgical 
management in a tertiary-level hospital in Bangladesh.

Materials and methods
This descriptive cross sectional study was conducted from 
January 2024 to December 2025 in the Department of 
Surgery at the Cardiovascular Surgery Centre, Combined 
Military Hospital (CMH), Dhaka, Bangladesh, including 45 
patients with VHD who underwent surgical management 
based on predefined inclusion and exclusion criteria. 
Patients included in the study were those undergoing 
surgical intervention for isolated or multiple valvular heart 
diseases, with or without associated congenital heart disease 
and/or ischemic heart disease (IHD), confirmed by 
echocardiography, computed tomography (CT) angiography, 
coronary angiography, or cardiac catheterization.

Patients with VHD associated with irreversible 
physiological changes contraindicating surgery (e.g., 
end-stage pulmonary hypertension), those with a history of 
previous open heart surgery, and those with severe 

comorbidities such as uncontrolled diabetes mellitus 
(persistent elevated HbA1c), end-stage renal disease 
(ESRD), and heart failure with reduced ejection fraction 
(HFrEF<35%) were excluded from the study. Demographic 
variables were: age, gender, comorbidities {hypertension, 
diabetes mellitus and chronic kidney disease (CKD)}. 
Clinical variables were: symptoms including dyspnea {New 
York heart association (NYHA) classification}, 
palpitations, fatigue/reduced effort tolerance, 
orthopnea/paroxysmal nocturnal dyspnea (PND), and chest 
pain. VHD was diagnosed by cardiologists at CMH or 
referring institutions and confirmed upon admission. All 
patients underwent detailed re-evaluation through clinical 
assessment and relevant investigations.

Investigations included complete blood count (CBC), liver 
function tests (LFT), coagulation profile, biochemical tests, 
transthoracic echocardiography, coronary angiography, CT 
angiography, and cardiac catheterization when indicated.

Preoperative hemodynamic changes and thromboembolic 
manifestations were assessed based on clinical findings and 
investigative results. Surgical procedures were categorized 
as mitral valve replacement (MVR), aortic valve 
replacement (AVR), double valve surgery, combined valve 
surgery with coronary artery bypass grafting (CABG), and 
complex cardiac surgical procedures. Postoperative 
outcomes were: intensive care unit (ICU) stay duration, 
hospital stay duration, postoperative complications and 
in-hospital mortality. Postoperatively, valvular function, 
paravalvular leakage and thrombus formation were assessed 
by echocardiography. Follow up was done after 3 months of 
surgery with echocardiogram.

Data were collected using a structured data collection sheet. 
All relevant variables were recorded prospectively during 
the perioperative and hospital stay periods. Ethical approval 
was obtained from the relevant institutional review board. 
Written informed consent was obtained from all 
participants. Confidentiality of patient data was strictly 
maintained, and participation did not interfere with clinical 
management. Patients were informed that participation was 
voluntary and that they could withdraw at any time without 
affecting their treatment.

Data were analyzed using SPSS version 25.0. Categorical 
variables were expressed as frequency and percentage, while 
continuous variables were presented as mean ± standard 
deviation. Results were presented in tables and figures.

Results
The majority of patients were aged 21–40 years (18 patients, 
40.0%), followed closely by those aged 41–60 years (17 
patients, 37.8%), while both the 1–20 years and >60 years 
age groups each comprised 5 patients (11.1%). The mean 
age was 39.4 ± 15.4 years. Female slightly predominated 
(25 patients, 55.6%) compared to males (20 patients, 44.4%). 

Introduction
Valvular heart disease (VHD) encompasses abnormalities 
of one or more cardiac valves that may present as stenotic, 
regurgitant, or combined lesions [1]. Globally, VHD is 
recognized as a major contributor to cardiovascular 
morbidity and mortality, ranking just below coronary artery 
disease (CAD), hypertension, and heart failure [2]. It 
continues to impose a substantial health burden across 
diverse populations worldwide.

The prevalence of VHD is considerably higher in 
developing countries (0.3%–18.6%) compared to developed 
nations (0.7%–2.5%) [3-5]. Rheumatic fever and its 
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Regarding comorbidities, 18 patients (40.0%) had no 
associated conditions, while hypertension was the most 
common comorbidity (14 patients, 31.1%), followed by 
diabetes mellitus (9 patients, 20.0%) and CKD (4 patients, 
8.9%). In terms of clinical presentation, dyspnea was the 
predominant symptom, observed in 42 patients (93.3%), 
followed by fatigue or reduced effort tolerance (28 patients, 
62.2%), palpitations (20 patients, 44.4%), orthopnea or 
paroxysmal nocturnal dyspnea (15 patients, 33.3%), and 
chest pain (8 patients, 17.8%). Preoperatively, 
thromboembolic manifestations were uncommon (3 patients, 
6.7%), while all patients’ demonstrated hemodynamic changes 
consistent with underlying valvular pathology (Table 1).

Table 1: Demographic and baseline clinical characteristics 
of the study population (n = 45)

SD: standard deviation; CKD: chronic kidney disease; NYHA: New York 
heart association; PND: paroxysmal nocturnal dyspnea.

Mitral valve disease was the most prevalent lesion, observed 
in 26 patients (57.8%) followed by aortic valve disease in 10 
patients (22.2%). Multivalvular involvement was noted in 6 
patients (13.3%), while 3 patients (6.7%) had valvular heart 
disease associated with CAD (Figure 1).

Figure 1: Distribution of morphological spectrum of VHD (n = 45)
CAD: coronary artery disease; AS: aortic stenosis; AR: aortic 
regurgitation; MS: mitral stenosis; MR: mitral regurgitation; VHD: 
valvular heart disease.

MVR was the most commonly performed procedure, 
accounting for 18 cases (40.0%), followed by AVR in 12 
patients (26.7%). Double valve replacement (DVR) was 
performed in 6 patients (13.3%). Combined procedures 
involving valve surgery with CABG were carried out in 6 
patients (13.3%), while valve surgery associated with 
congenital cardiac lesions was performed in 3 patients 
(6.7%) (Table 2).

Table 2: Types of surgical procedures performed for VHD 
(n = 45)

VHD: valvular heart disease; MVR: mitral valve replacement; AVR: aortic 
valve replacement; DVR: double valve replacement; CABG: coronary 
artery bypass grafting.

Among the 12 patients who underwent combined or 
complex cardiac surgical procedures (Table 3), the most 
frequently performed operations were CABG with AVR (3 
cases) and CABG with MVR (3 cases). Other procedures 
included AVR with ventricular septal defect (VSD) closure 
(2 cases), AVR with atrial septal defect (ASD) closure (1 
case), Bentall procedure (1 case), aortic sinoplasty with 
AVR (1 case), and ASD with tricuspid valve repair (1 case).

Table 3: Distribution of combined and complex cardiac 
surgical procedures (n = 12)

CABG: coronary artery bypass grafting; AVR: aortic valve replacement; 
MVR: mitral valve replacement; VSD: ventricular septal defect; ASD: 
atrial septal defect; TV: tricuspid valve.

The majority of patients had an ICU stay of ≤3 days (28 
patients, 62.2%), while 17 patients (37.8%) required 
prolonged ICU care (Table 4). Hospital stay was ≤10 days in 
30 patients (66.7%) and exceeded 10 days in 15 patients 
(33.3%). The most common post-operative complication 

was arrhythmia (10 patients, 22.2%), followed by bleeding 
(6 patients, 13.3%), wound infection (5 patients, 11.1%), 
and stroke (2 patients, 4.4%). Notably, 22 patients (48.9%) 
experienced no complications. The in-hospital mortality rate 
was 6.7% (3 patients), with 42 patients (93.3%) surviving to 
discharge. Post-operative follow-up with echocardiography 
demonstrated normally functioning valves without evidence 
of paravalvular leakage, and anticoagulation was 
maintained with warfarin according to standard protocols.

Table 4: Post-operative outcomes and complications 
following valvular heart surgery (n = 45)

ICU: intensive care unit.

The majority of patients underwent isolated valvular surgery 
(35 cases, 77.8%), while 6 patients (13.3%) required 
combined valve surgery with CABG (Table 5). Valve 
surgery associated with congenital cardiac lesions was 
performed in 3 patients (6.7%). A small proportion of 
patients (1 case, 2.2%) underwent complex aortic surgery in 
the form of a Bentall procedure.

Table 5: Overall distribution of surgical categories among 
study patients (n = 45)

CABG: coronary artery bypass grafting.

Discussion
In this descriptive cross-sectional study conducted at the 
Cardiovascular Surgery Centre, CMH, Dhaka, a 

predominance of young to middle-aged patients with VHD 
was observed, with a mean age of 39.4 ± 15.4 years and a 
slight female predominance. Mitral valve disease emerged 
as the most common morphological pattern, and mitral 
valve replacement was the most frequently performed 
surgical procedure. Most patients presented with advanced 
symptomatic disease, particularly dyspnea, with universal 
preoperative hemodynamic involvement. Despite this, 
postoperative outcomes were generally favorable, with the 
majority experiencing shorter ICU and hospital stays, a 
moderate complication rate, and acceptable in-hospital 
mortality, highlighting the effectiveness of surgical 
management in this setting.

In the present study, patients were predominantly young to 
middle-aged, with a mean age of 39.4 ± 15.4 years, and most 
were within the 21–60 years age group (77.8%), reflecting 
the typical demographic pattern of VHD in developing 
countries where rheumatic etiology remains predominant. 
This finding is consistent with Aluru et al.[13], who 
reported that RHD primarily affects younger populations in 
low- and middle-income settings, and is further supported 
by Kanagasingam et al.[14], who observed a strong 
predominance of patients in the 12–40 years age group with 
a comparatively lower mean age, indicating earlier disease 
onset in similar populations. The slightly higher mean age 
observed in the present study may be explained by delayed 
referral, late diagnosis, or progression of disease prior to 
surgical intervention. A modest female predominance was 
noted (55.6%), which aligns with the known increased 
susceptibility of female to rheumatic valvular involvement, 
particularly affecting the mitral valve. Regarding 
comorbidities, a substantial proportion of patients had no 
associated conditions (40.0%), while hypertension (31.1%) 
and diabetes mellitus (20.0%) were the most common 
comorbidities, with CKD being relatively infrequent. This 
lower burden of systemic comorbidities further supports a 
predominantly rheumatic etiology in the study cohort, as 
degenerative valvular disease is more commonly associated 
with older age groups and multiple cardiovascular risk factors.

In the present study, the morphological spectrum of VHD 
demonstrated a clear predominance of mitral valve 
involvement, accounting for 57.8% (26 patients), followed 
by aortic valve disease (AVD) in 22.2% (10 patients), 
multivalvular involvement in 13.3% (6 patients), and VHD 
associated with CAD in 6.7% (3 patients). This distribution 
closely aligns with the findings of Manjunath et al.[15], who 
reported mitral valve involvement as the most common 
lesion (60.2%), followed by AVD, with more than one-third 
of patients exhibiting multivalvular involvement. Similarly, 
Shafi et al.[16] also demonstrated mitral valve disease as the 
predominant lesion in more than 55% of cases, with AVD as 
the second most frequent and a notable proportion of 
patients presenting with mixed or combined valvular 
lesions. The consistency between the present study and 
these published reports reinforces the persistent 

predominance of mitral valve pathology, particularly in 
RHD–endemic regions, while also highlighting the 
significant burden of multivalvular involvement and the 
relatively lower but clinically important contribution of 
aortic and ischemic-associated valvular disease patterns.

In the present study, MVR was the most frequently 
performed procedure, accounting for 40.0% (18 patients), 
followed by AVR in 26.7% (12 patients), DVR in 13.3% (6 
patients), valve surgery combined with CABG in 13.3% (6 
patients), and valve surgery associated with congenital 
cardiac lesions in 6.7% (3 patients). This pattern is 
consistent with the findings of Bartus et al.[17], who 
reported that isolated AVR constituted a substantial 
proportion of procedures, while a notable percentage of 
patients underwent combined AVR with CABG and other 
concomitant valve interventions. Similarly, Sakornpantet 
al.[18] demonstrated that isolated mitral valve surgery 
remains the predominant surgical category in mitral valve 
disease, with combined procedures representing a 
significant subgroup, particularly in patients with associated 
comorbid conditions. The present study findings closely 
mirror these reports, reinforcing that isolated valve 
replacement—particularly MVR—remains the most 
common surgical approach in VHD, while combined 
procedures, including valve plus CABG and valve with 
congenital repair, constitute an important and clinically 
relevant proportion of cases, reflecting the complexity of 
disease presentation in tertiary care settings.

In the present study, combined and complex cardiac surgical 
procedures were observed in 12 patients, including CABG 
with valve replacement (CABG + AVR in 3 cases and 
CABG + MVR in 3 cases), AVR with VSD closure (2 
cases), AVR with ASD closure (1 case), aortic sinoplasty 
with AVR (1 case), Bentall procedure (1 case), and ASD 
with tricuspid valve repair (1 case). This pattern is 
consistent with the findings of Lee et al.[19], who reported 
that patients undergoing valve surgery frequently required 
concomitant procedures, including CABG and additional 
repairs such as ASD closure, reflecting the high prevalence 
of multilesion cardiac pathology in surgical cohorts. 
Similarly, Sakornpantet al.[18] highlighted that multiple 
valve interventions and combined cardiac procedures 
represent a significant subgroup of cardiac surgery patients, 
particularly in advanced or late-stage disease where isolated 
surgery is often insufficient. The present study findings 
closely mirror these observations, demonstrating that complex 
surgical combinations—including valve surgery with 
coronary revascularization and congenital defect repair—are a 
substantial component of tertiary-level cardiac surgical 
practice, underscoring the multifaceted nature of valvular and 
structural heart disease in real-world clinical settings.

In the present study, postoperative outcomes following 
valvular heart surgery demonstrated that the majority of 
patients had an ICU stay of ≤3 days (62.2%) and a hospital 

stay of ≤10 days (66.7%), reflecting relatively early 
postoperative recovery in most cases. However, a 
considerable proportion of patients required prolonged ICU 
and hospital stay, likely reflecting the complexity of 
combined and high-risk surgical procedures. These findings 
are consistent with those of Yan et al. [20], who reported an 
average ICU stay of approximately 2–4 days and hospital 
stay ranging from 10–15 days following valvular and 
combined cardiac procedures. In the present study, 
arrhythmia was the most common complication (22.2%), 
followed by bleeding (13.3%), wound infection (11.1%), 
and stroke (4.4%), which closely aligns with previously 
reported literature where postoperative atrial fibrillation 
occurs in approximately 20–30% of patients and is 
recognized as the most frequent complication after valve 
surgery, while bleeding and stroke rates typically range 
from 5–10% and 1–3%, respectively. The in-hospital 
mortality rate of 6.7% observed in this study is also 
comparable to published data, where mortality ranges from 
4–9% in isolated mitral valve replacement and increases up 
to approximately 9–12% in combined or complex surgical 
procedures. Overall, the present findings are consistent with 
established evidence indicating that valvular heart surgery is 
associated with acceptable but significant perioperative 
morbidity and mortality, particularly in patients undergoing 
complex or combined interventions.

In the present study, the majority of patients underwent pure 
valvular surgery (77.8%), while 13.3% required combined 
valve surgery with CABG2, 6.7% underwent valve surgery 
associated with congenital cardiac lesions, and a small 
proportion (2.2%) underwent complex aortic surgery in the 
form of a Bentall procedure. This distribution is consistent 
with the findings of Tajdiniet al. [21], who reported that 
isolated cardiac surgical procedures predominate, with 
combined CABG and valve surgeries representing a smaller 
but consistent proportion. Likewise, Zilli et al.[22] 
demonstrated that isolated valve procedures, particularly 
aortic and mitral valve replacements, are the most frequently 
performed operations, while combined procedures such as 
valve surgery with CABG are regularly encountered in 
patients with coexisting CAD. The present study findings 
closely mirror these reports, reinforcing that isolated 
valvular surgery remains the dominant surgical category in 
valvular heart disease management, whereas combined 
procedures—including valve with CABG and valve with 
congenital repair—form important secondary subgroups, 
and complex aortic surgeries such as Bentall procedures 
remain relatively uncommon but clinically significant in 
tertiary cardiac surgical practice.

The study had a few limitations: i) Small sample size, which 
may limit the generalizability of the findings; ii) 
Single-center study, restricting applicability to other 
healthcare settings and iii) Lack of long-term follow-up, 
preventing assessment of long-term surgical outcomes and 
survival.

Conclusion 
VHD remains a significant cardiovascular burden requiring 
timely surgical intervention in specialized cardiac centers. 
This study shows a predominance of mitral valve 
involvement in a younger to middle-aged population, 
consistent with a rheumatic etiology. Management was 
mainly based on isolated valve surgery, particularly MVR, 
although a proportion of patients required combined 
procedures with CABG and congenital repairs. Postoperative 
outcomes were generally favorable, with short ICU and 
hospital stays and acceptable complication rates, with 
arrhythmia being the most common. The in-hospital 
mortality rate was 6.7%. Overall, while isolated valve surgery 
remains the mainstay, combined and complex procedures are 
increasingly encountered, highlighting the need for 
comprehensive surgical expertise in tertiary care settings.
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Procedure Frequency (n)
CABG + AVR 3
CABG + MVR 3
AVR + VSD closure 2
AVR + ASD closure 1
Bentall procedure 1
Aortic Sinoplasty + AVR 1
ASD + TV repair 1
Total 12
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Procedure Type Frequency (n) Percentage (%)

MVR 18 40.0

AVR 12 26.7

DVR 6 13.3

Valve + CABG 
Combined 6 13.3

Valve + Congenital 3 6.7
Total 45 100.0
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Variables Frequency (n) Percentage (%) 

Age (years) 

1–20 5 11.1 
21–40 18 40.0 
41–60 17 37.8 
>60 5 11.1 

Mean ± SD 39.4 ± 15.4 

Sex Male 20 44.4 
Female 25 55.6 

Comorbidities 

None 18 40.0 
Hypertension 14 31.1 

Diabetes Mellitus 9 20.0 
CKD 4 8.9 

Preoperative 
Hemodynamic Changes 

Present 45 100.0 
Absent 0 0.0 

Thromboembolic 
Manifestations 

Present 3 6.7 
Absent 42 93.3 

Presenting Symptoms 

Dyspnea (NYHA II–IV) 42 93.3 
Palpitations 20 44.4 

Fatigue / Reduced effort 
tolerance 28 62.2 

Orthopnea / PND 15 33.3 
Chest pain 8 17.8 
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Regarding comorbidities, 18 patients (40.0%) had no 
associated conditions, while hypertension was the most 
common comorbidity (14 patients, 31.1%), followed by 
diabetes mellitus (9 patients, 20.0%) and CKD (4 patients, 
8.9%). In terms of clinical presentation, dyspnea was the 
predominant symptom, observed in 42 patients (93.3%), 
followed by fatigue or reduced effort tolerance (28 patients, 
62.2%), palpitations (20 patients, 44.4%), orthopnea or 
paroxysmal nocturnal dyspnea (15 patients, 33.3%), and 
chest pain (8 patients, 17.8%). Preoperatively, 
thromboembolic manifestations were uncommon (3 patients, 
6.7%), while all patients’ demonstrated hemodynamic changes 
consistent with underlying valvular pathology (Table 1).

Table 1: Demographic and baseline clinical characteristics 
of the study population (n = 45)

SD: standard deviation; CKD: chronic kidney disease; NYHA: New York 
heart association; PND: paroxysmal nocturnal dyspnea.

Mitral valve disease was the most prevalent lesion, observed 
in 26 patients (57.8%) followed by aortic valve disease in 10 
patients (22.2%). Multivalvular involvement was noted in 6 
patients (13.3%), while 3 patients (6.7%) had valvular heart 
disease associated with CAD (Figure 1).

Figure 1: Distribution of morphological spectrum of VHD (n = 45)
CAD: coronary artery disease; AS: aortic stenosis; AR: aortic 
regurgitation; MS: mitral stenosis; MR: mitral regurgitation; VHD: 
valvular heart disease.

MVR was the most commonly performed procedure, 
accounting for 18 cases (40.0%), followed by AVR in 12 
patients (26.7%). Double valve replacement (DVR) was 
performed in 6 patients (13.3%). Combined procedures 
involving valve surgery with CABG were carried out in 6 
patients (13.3%), while valve surgery associated with 
congenital cardiac lesions was performed in 3 patients 
(6.7%) (Table 2).

Table 2: Types of surgical procedures performed for VHD 
(n = 45)

VHD: valvular heart disease; MVR: mitral valve replacement; AVR: aortic 
valve replacement; DVR: double valve replacement; CABG: coronary 
artery bypass grafting.

Among the 12 patients who underwent combined or 
complex cardiac surgical procedures (Table 3), the most 
frequently performed operations were CABG with AVR (3 
cases) and CABG with MVR (3 cases). Other procedures 
included AVR with ventricular septal defect (VSD) closure 
(2 cases), AVR with atrial septal defect (ASD) closure (1 
case), Bentall procedure (1 case), aortic sinoplasty with 
AVR (1 case), and ASD with tricuspid valve repair (1 case).

Table 3: Distribution of combined and complex cardiac 
surgical procedures (n = 12)

CABG: coronary artery bypass grafting; AVR: aortic valve replacement; 
MVR: mitral valve replacement; VSD: ventricular septal defect; ASD: 
atrial septal defect; TV: tricuspid valve.

The majority of patients had an ICU stay of ≤3 days (28 
patients, 62.2%), while 17 patients (37.8%) required 
prolonged ICU care (Table 4). Hospital stay was ≤10 days in 
30 patients (66.7%) and exceeded 10 days in 15 patients 
(33.3%). The most common post-operative complication 
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was arrhythmia (10 patients, 22.2%), followed by bleeding 
(6 patients, 13.3%), wound infection (5 patients, 11.1%), 
and stroke (2 patients, 4.4%). Notably, 22 patients (48.9%) 
experienced no complications. The in-hospital mortality rate 
was 6.7% (3 patients), with 42 patients (93.3%) surviving to 
discharge. Post-operative follow-up with echocardiography 
demonstrated normally functioning valves without evidence 
of paravalvular leakage, and anticoagulation was 
maintained with warfarin according to standard protocols.

Table 4: Post-operative outcomes and complications 
following valvular heart surgery (n = 45)

ICU: intensive care unit.

The majority of patients underwent isolated valvular surgery 
(35 cases, 77.8%), while 6 patients (13.3%) required 
combined valve surgery with CABG (Table 5). Valve 
surgery associated with congenital cardiac lesions was 
performed in 3 patients (6.7%). A small proportion of 
patients (1 case, 2.2%) underwent complex aortic surgery in 
the form of a Bentall procedure.

Table 5: Overall distribution of surgical categories among 
study patients (n = 45)

CABG: coronary artery bypass grafting.

Discussion
In this descriptive cross-sectional study conducted at the 
Cardiovascular Surgery Centre, CMH, Dhaka, a 

predominance of young to middle-aged patients with VHD 
was observed, with a mean age of 39.4 ± 15.4 years and a 
slight female predominance. Mitral valve disease emerged 
as the most common morphological pattern, and mitral 
valve replacement was the most frequently performed 
surgical procedure. Most patients presented with advanced 
symptomatic disease, particularly dyspnea, with universal 
preoperative hemodynamic involvement. Despite this, 
postoperative outcomes were generally favorable, with the 
majority experiencing shorter ICU and hospital stays, a 
moderate complication rate, and acceptable in-hospital 
mortality, highlighting the effectiveness of surgical 
management in this setting.

In the present study, patients were predominantly young to 
middle-aged, with a mean age of 39.4 ± 15.4 years, and most 
were within the 21–60 years age group (77.8%), reflecting 
the typical demographic pattern of VHD in developing 
countries where rheumatic etiology remains predominant. 
This finding is consistent with Aluru et al.[13], who 
reported that RHD primarily affects younger populations in 
low- and middle-income settings, and is further supported 
by Kanagasingam et al.[14], who observed a strong 
predominance of patients in the 12–40 years age group with 
a comparatively lower mean age, indicating earlier disease 
onset in similar populations. The slightly higher mean age 
observed in the present study may be explained by delayed 
referral, late diagnosis, or progression of disease prior to 
surgical intervention. A modest female predominance was 
noted (55.6%), which aligns with the known increased 
susceptibility of female to rheumatic valvular involvement, 
particularly affecting the mitral valve. Regarding 
comorbidities, a substantial proportion of patients had no 
associated conditions (40.0%), while hypertension (31.1%) 
and diabetes mellitus (20.0%) were the most common 
comorbidities, with CKD being relatively infrequent. This 
lower burden of systemic comorbidities further supports a 
predominantly rheumatic etiology in the study cohort, as 
degenerative valvular disease is more commonly associated 
with older age groups and multiple cardiovascular risk factors.

In the present study, the morphological spectrum of VHD 
demonstrated a clear predominance of mitral valve 
involvement, accounting for 57.8% (26 patients), followed 
by aortic valve disease (AVD) in 22.2% (10 patients), 
multivalvular involvement in 13.3% (6 patients), and VHD 
associated with CAD in 6.7% (3 patients). This distribution 
closely aligns with the findings of Manjunath et al.[15], who 
reported mitral valve involvement as the most common 
lesion (60.2%), followed by AVD, with more than one-third 
of patients exhibiting multivalvular involvement. Similarly, 
Shafi et al.[16] also demonstrated mitral valve disease as the 
predominant lesion in more than 55% of cases, with AVD as 
the second most frequent and a notable proportion of 
patients presenting with mixed or combined valvular 
lesions. The consistency between the present study and 
these published reports reinforces the persistent 

predominance of mitral valve pathology, particularly in 
RHD–endemic regions, while also highlighting the 
significant burden of multivalvular involvement and the 
relatively lower but clinically important contribution of 
aortic and ischemic-associated valvular disease patterns.

In the present study, MVR was the most frequently 
performed procedure, accounting for 40.0% (18 patients), 
followed by AVR in 26.7% (12 patients), DVR in 13.3% (6 
patients), valve surgery combined with CABG in 13.3% (6 
patients), and valve surgery associated with congenital 
cardiac lesions in 6.7% (3 patients). This pattern is 
consistent with the findings of Bartus et al.[17], who 
reported that isolated AVR constituted a substantial 
proportion of procedures, while a notable percentage of 
patients underwent combined AVR with CABG and other 
concomitant valve interventions. Similarly, Sakornpantet 
al.[18] demonstrated that isolated mitral valve surgery 
remains the predominant surgical category in mitral valve 
disease, with combined procedures representing a 
significant subgroup, particularly in patients with associated 
comorbid conditions. The present study findings closely 
mirror these reports, reinforcing that isolated valve 
replacement—particularly MVR—remains the most 
common surgical approach in VHD, while combined 
procedures, including valve plus CABG and valve with 
congenital repair, constitute an important and clinically 
relevant proportion of cases, reflecting the complexity of 
disease presentation in tertiary care settings.

In the present study, combined and complex cardiac surgical 
procedures were observed in 12 patients, including CABG 
with valve replacement (CABG + AVR in 3 cases and 
CABG + MVR in 3 cases), AVR with VSD closure (2 
cases), AVR with ASD closure (1 case), aortic sinoplasty 
with AVR (1 case), Bentall procedure (1 case), and ASD 
with tricuspid valve repair (1 case). This pattern is 
consistent with the findings of Lee et al.[19], who reported 
that patients undergoing valve surgery frequently required 
concomitant procedures, including CABG and additional 
repairs such as ASD closure, reflecting the high prevalence 
of multilesion cardiac pathology in surgical cohorts. 
Similarly, Sakornpantet al.[18] highlighted that multiple 
valve interventions and combined cardiac procedures 
represent a significant subgroup of cardiac surgery patients, 
particularly in advanced or late-stage disease where isolated 
surgery is often insufficient. The present study findings 
closely mirror these observations, demonstrating that complex 
surgical combinations—including valve surgery with 
coronary revascularization and congenital defect repair—are a 
substantial component of tertiary-level cardiac surgical 
practice, underscoring the multifaceted nature of valvular and 
structural heart disease in real-world clinical settings.

In the present study, postoperative outcomes following 
valvular heart surgery demonstrated that the majority of 
patients had an ICU stay of ≤3 days (62.2%) and a hospital 

stay of ≤10 days (66.7%), reflecting relatively early 
postoperative recovery in most cases. However, a 
considerable proportion of patients required prolonged ICU 
and hospital stay, likely reflecting the complexity of 
combined and high-risk surgical procedures. These findings 
are consistent with those of Yan et al. [20], who reported an 
average ICU stay of approximately 2–4 days and hospital 
stay ranging from 10–15 days following valvular and 
combined cardiac procedures. In the present study, 
arrhythmia was the most common complication (22.2%), 
followed by bleeding (13.3%), wound infection (11.1%), 
and stroke (4.4%), which closely aligns with previously 
reported literature where postoperative atrial fibrillation 
occurs in approximately 20–30% of patients and is 
recognized as the most frequent complication after valve 
surgery, while bleeding and stroke rates typically range 
from 5–10% and 1–3%, respectively. The in-hospital 
mortality rate of 6.7% observed in this study is also 
comparable to published data, where mortality ranges from 
4–9% in isolated mitral valve replacement and increases up 
to approximately 9–12% in combined or complex surgical 
procedures. Overall, the present findings are consistent with 
established evidence indicating that valvular heart surgery is 
associated with acceptable but significant perioperative 
morbidity and mortality, particularly in patients undergoing 
complex or combined interventions.

In the present study, the majority of patients underwent pure 
valvular surgery (77.8%), while 13.3% required combined 
valve surgery with CABG2, 6.7% underwent valve surgery 
associated with congenital cardiac lesions, and a small 
proportion (2.2%) underwent complex aortic surgery in the 
form of a Bentall procedure. This distribution is consistent 
with the findings of Tajdiniet al. [21], who reported that 
isolated cardiac surgical procedures predominate, with 
combined CABG and valve surgeries representing a smaller 
but consistent proportion. Likewise, Zilli et al.[22] 
demonstrated that isolated valve procedures, particularly 
aortic and mitral valve replacements, are the most frequently 
performed operations, while combined procedures such as 
valve surgery with CABG are regularly encountered in 
patients with coexisting CAD. The present study findings 
closely mirror these reports, reinforcing that isolated 
valvular surgery remains the dominant surgical category in 
valvular heart disease management, whereas combined 
procedures—including valve with CABG and valve with 
congenital repair—form important secondary subgroups, 
and complex aortic surgeries such as Bentall procedures 
remain relatively uncommon but clinically significant in 
tertiary cardiac surgical practice.

The study had a few limitations: i) Small sample size, which 
may limit the generalizability of the findings; ii) 
Single-center study, restricting applicability to other 
healthcare settings and iii) Lack of long-term follow-up, 
preventing assessment of long-term surgical outcomes and 
survival.

Conclusion 
VHD remains a significant cardiovascular burden requiring 
timely surgical intervention in specialized cardiac centers. 
This study shows a predominance of mitral valve 
involvement in a younger to middle-aged population, 
consistent with a rheumatic etiology. Management was 
mainly based on isolated valve surgery, particularly MVR, 
although a proportion of patients required combined 
procedures with CABG and congenital repairs. Postoperative 
outcomes were generally favorable, with short ICU and 
hospital stays and acceptable complication rates, with 
arrhythmia being the most common. The in-hospital 
mortality rate was 6.7%. Overall, while isolated valve surgery 
remains the mainstay, combined and complex procedures are 
increasingly encountered, highlighting the need for 
comprehensive surgical expertise in tertiary care settings.

References
1. Rajbanshi BG, Elefteriades JA. The prevention and 

treatment of cardiovascular diseases –Management of 
Valvular Heart Disease – Surgical Perspective. In: 
Chang PF (eds), The Prevention and Treatment of 
Cardiovascular Diseases. EOLSS Publishers.

2. Nwafor IA, Eze JC, Nwafor MN. Surgical treatment of 
valvular heart disease in Nigeria: a 6-year experience. 
Texas Heart Institute Journal. 2021;48(5):e197080.

3. Danbauchi SS, Alhassan MA, David SO, Wammanda 
R, Oyati IA. Spectrum of rheumatic heart disease in 
Zaria, Northern Nigeria. Annals of African Medicine. 
2004;3(1):17-21.

4. World Health Organization. Rheumatic fever and 
rheumatic heart disease: report of a WHO study group 
[meeting held in Geneva from 30 March to 4 April 1987]. 
Geneva: World Health Organization; 1988. Available 
from: https://apps.who.int/iris/handle/10665/40051

5. Massell BF, Chute CG, Walker AM, Kurland GS. 
Penicillin and the marked decrease in morbidity and 
mortality from rheumatic fever in the United States. New 
England journal of medicine. 1988;318(5):280-286.

6. Nkomo VT. Epidemiology and prevention of valvular 
heart diseases and infective endocarditis in Africa. 
Heart. 2007;93(12):1510-1519.

7. Antunes MJ. Challenges in rheumatic valvular disease: 
Surgical strategies for mitral valve preservation. Global 
Cardiology Science and Practice. 2015;2015(1):9.

8. Islam AM, Majumder AA. Rheumatic fever and 
rheumatic heart disease in Bangladesh: a review. 
Indian heart journal. 2016;68(1):88-98.

9. Ahmed J, Zaman M, Hassan MM. Prevalence of 
rheumatic fever and rheumatic heart disease in rural 
Bangladesh. Tropical doctor. 2005;35(3):160-161.

10. Allard M, Boutin C, Burwash IG, Butany J, Cartier PC, de 
Varennes B, et al. Surgical management of valvular heart 
disease 2004. Can J Cardiol. 2004;20(Suppl E):7E-120E.

11. Kuwaki K, Kiyofumi M, Tsukamoto M, Abe T. Early 
and late results of mitral valve repair for mitral valve 
regurgitation: significant risk factors of reoperation. 
Journal of Cardiovascular Surgery. 2000;41(2):187.

12. Braunberger E, Deloche A, Berrebi A, Abdallah F, 
Celestin JA, Meimoun P, et al. Very long-term results 
(more than 20 years) of valve repair with Carpentier’s 
techniques in nonrheumatic mitral valve insufficiency. 
Circulation. 2001;104(12):8-11.

13. Aluru JS, Barsouk A, Saginala K, Rawla P, Barsouk A. 
Valvular Heart Disease Epidemiology. Med Sci 
(Basel). 2022;10(2):32.

14. Kanagasingam A, Francis GR, Komagarajah B, 
Ladchumanan D, Sivapramyan A, Packiyarajah P, et 
al. Pattern of Rheumatic valvular involvement and its 
contribution towards valvular malfunction in young 
adults. Ceylon Med J. 2019;64(3):91-97.

15. Manjunath CN, Srinivas P, Ravindranath KS, Dhanalakshmi 
C. Incidence and patterns of valvular heart disease in a 
tertiary care high-volume cardiac center: a single center 
experience. Indian Heart J. 2014;66(3):320-326.

16. Shafi MJ, Nasrin S. Incidence & pattern of valvular 
heart disease in patients attended in Echo Lab at a 
tertiary care hospital: a single centre study. 
Cardiovascular Journal. 2021;13(2):144-153.

17. Bartus K, Sadowski J, Litwinowicz R, Filip G, Jasinski 
M, Deja M, et al. Changing trends in aortic valve 
procedures over the past ten years-from mechanical 
prosthesis via stented bioprosthesis to TAVI 
procedures-analysis of 50,846 aortic valve cases based 
on a Polish National Cardiac Surgery Database. J 
Thorac Dis. 2019;11(6):2340-2349.

18. Sakornpant P, Kojaranjit V. First National Adult Cardiac 
Surgical Database Report: Demonstrating “practice of 
adult cardiac surgery in Thailand: measuring performance 
and outcome”. The Society of Thoracic Surgeons of 
Thailand; 2011. ISBN-13: 978-974-496-444-1

19. Lee S, Chang BC, Yoo KJ. Surgical management of 
coexisting coronary artery and valvular heart disease. 
Yonsei Med J. 2010;51(3):326-331.

20. Yan W, Shah P, Hiebert B, Pozeg Z, Ghorpade N, Singal 
RK, et al. Long-term non-institutionalized survival and 
rehospitalization after surgical aortic and mitral valve 
replacements in a large provincial cardiac surgery centre. 
Interact Cardiovasc Thorac Surg. 2018;27(1):131-138.

21. Tajdini M, Behnoush AH, Pashang M, Jameie M, Khalaji 
A, Sadeghian S, et al. Heart surgery over two decades: 
what we have learned about results and changing risks. 
BMC Cardiovascular Disorders. 2024;24(1):195.

22. Zilli AC, Guizilini S, Rocco IS, Santo JADE, 
Berwanger O, Kalil RAK, et al. Valve Heart Surgery 
in Brazil - The BYPASS Registry Analysis. Braz J 
Cardiovasc Surg. 2020;35(1):82-90.

Outcome Variable Frequency (n) Percentage (%)
ICU Stay
≤3 days 28 62.2
>3 days 17 37.8
Hospital Stay
≤10 days 30 66.7
>10 days 15 33.3
Complications
Arrhythmia 10 22.2
Bleeding 6 13.3
Wound infection 5 11.1
Stroke 2 4.4
None 22 48.9
Mortality
In-hospital death 3 6.7
Survival 42 93.3

Category Frequency (n) Percentage (%)

Pure Valvular Surgery 35 77.8
Valve + CABG Surgery 6 13.3
Valve + Congenital 
Surgery 3 6.7

Complex Aortic 
Surgery (Bentall) 1 2.2

Total 45 100.0
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Regarding comorbidities, 18 patients (40.0%) had no 
associated conditions, while hypertension was the most 
common comorbidity (14 patients, 31.1%), followed by 
diabetes mellitus (9 patients, 20.0%) and CKD (4 patients, 
8.9%). In terms of clinical presentation, dyspnea was the 
predominant symptom, observed in 42 patients (93.3%), 
followed by fatigue or reduced effort tolerance (28 patients, 
62.2%), palpitations (20 patients, 44.4%), orthopnea or 
paroxysmal nocturnal dyspnea (15 patients, 33.3%), and 
chest pain (8 patients, 17.8%). Preoperatively, 
thromboembolic manifestations were uncommon (3 patients, 
6.7%), while all patients’ demonstrated hemodynamic changes 
consistent with underlying valvular pathology (Table 1).

Table 1: Demographic and baseline clinical characteristics 
of the study population (n = 45)

SD: standard deviation; CKD: chronic kidney disease; NYHA: New York 
heart association; PND: paroxysmal nocturnal dyspnea.

Mitral valve disease was the most prevalent lesion, observed 
in 26 patients (57.8%) followed by aortic valve disease in 10 
patients (22.2%). Multivalvular involvement was noted in 6 
patients (13.3%), while 3 patients (6.7%) had valvular heart 
disease associated with CAD (Figure 1).

Figure 1: Distribution of morphological spectrum of VHD (n = 45)
CAD: coronary artery disease; AS: aortic stenosis; AR: aortic 
regurgitation; MS: mitral stenosis; MR: mitral regurgitation; VHD: 
valvular heart disease.

MVR was the most commonly performed procedure, 
accounting for 18 cases (40.0%), followed by AVR in 12 
patients (26.7%). Double valve replacement (DVR) was 
performed in 6 patients (13.3%). Combined procedures 
involving valve surgery with CABG were carried out in 6 
patients (13.3%), while valve surgery associated with 
congenital cardiac lesions was performed in 3 patients 
(6.7%) (Table 2).

Table 2: Types of surgical procedures performed for VHD 
(n = 45)

VHD: valvular heart disease; MVR: mitral valve replacement; AVR: aortic 
valve replacement; DVR: double valve replacement; CABG: coronary 
artery bypass grafting.

Among the 12 patients who underwent combined or 
complex cardiac surgical procedures (Table 3), the most 
frequently performed operations were CABG with AVR (3 
cases) and CABG with MVR (3 cases). Other procedures 
included AVR with ventricular septal defect (VSD) closure 
(2 cases), AVR with atrial septal defect (ASD) closure (1 
case), Bentall procedure (1 case), aortic sinoplasty with 
AVR (1 case), and ASD with tricuspid valve repair (1 case).

Table 3: Distribution of combined and complex cardiac 
surgical procedures (n = 12)

CABG: coronary artery bypass grafting; AVR: aortic valve replacement; 
MVR: mitral valve replacement; VSD: ventricular septal defect; ASD: 
atrial septal defect; TV: tricuspid valve.

The majority of patients had an ICU stay of ≤3 days (28 
patients, 62.2%), while 17 patients (37.8%) required 
prolonged ICU care (Table 4). Hospital stay was ≤10 days in 
30 patients (66.7%) and exceeded 10 days in 15 patients 
(33.3%). The most common post-operative complication 

was arrhythmia (10 patients, 22.2%), followed by bleeding 
(6 patients, 13.3%), wound infection (5 patients, 11.1%), 
and stroke (2 patients, 4.4%). Notably, 22 patients (48.9%) 
experienced no complications. The in-hospital mortality rate 
was 6.7% (3 patients), with 42 patients (93.3%) surviving to 
discharge. Post-operative follow-up with echocardiography 
demonstrated normally functioning valves without evidence 
of paravalvular leakage, and anticoagulation was 
maintained with warfarin according to standard protocols.

Table 4: Post-operative outcomes and complications 
following valvular heart surgery (n = 45)

ICU: intensive care unit.

The majority of patients underwent isolated valvular surgery 
(35 cases, 77.8%), while 6 patients (13.3%) required 
combined valve surgery with CABG (Table 5). Valve 
surgery associated with congenital cardiac lesions was 
performed in 3 patients (6.7%). A small proportion of 
patients (1 case, 2.2%) underwent complex aortic surgery in 
the form of a Bentall procedure.

Table 5: Overall distribution of surgical categories among 
study patients (n = 45)

CABG: coronary artery bypass grafting.

Discussion
In this descriptive cross-sectional study conducted at the 
Cardiovascular Surgery Centre, CMH, Dhaka, a 

predominance of young to middle-aged patients with VHD 
was observed, with a mean age of 39.4 ± 15.4 years and a 
slight female predominance. Mitral valve disease emerged 
as the most common morphological pattern, and mitral 
valve replacement was the most frequently performed 
surgical procedure. Most patients presented with advanced 
symptomatic disease, particularly dyspnea, with universal 
preoperative hemodynamic involvement. Despite this, 
postoperative outcomes were generally favorable, with the 
majority experiencing shorter ICU and hospital stays, a 
moderate complication rate, and acceptable in-hospital 
mortality, highlighting the effectiveness of surgical 
management in this setting.

In the present study, patients were predominantly young to 
middle-aged, with a mean age of 39.4 ± 15.4 years, and most 
were within the 21–60 years age group (77.8%), reflecting 
the typical demographic pattern of VHD in developing 
countries where rheumatic etiology remains predominant. 
This finding is consistent with Aluru et al.[13], who 
reported that RHD primarily affects younger populations in 
low- and middle-income settings, and is further supported 
by Kanagasingam et al.[14], who observed a strong 
predominance of patients in the 12–40 years age group with 
a comparatively lower mean age, indicating earlier disease 
onset in similar populations. The slightly higher mean age 
observed in the present study may be explained by delayed 
referral, late diagnosis, or progression of disease prior to 
surgical intervention. A modest female predominance was 
noted (55.6%), which aligns with the known increased 
susceptibility of female to rheumatic valvular involvement, 
particularly affecting the mitral valve. Regarding 
comorbidities, a substantial proportion of patients had no 
associated conditions (40.0%), while hypertension (31.1%) 
and diabetes mellitus (20.0%) were the most common 
comorbidities, with CKD being relatively infrequent. This 
lower burden of systemic comorbidities further supports a 
predominantly rheumatic etiology in the study cohort, as 
degenerative valvular disease is more commonly associated 
with older age groups and multiple cardiovascular risk factors.

In the present study, the morphological spectrum of VHD 
demonstrated a clear predominance of mitral valve 
involvement, accounting for 57.8% (26 patients), followed 
by aortic valve disease (AVD) in 22.2% (10 patients), 
multivalvular involvement in 13.3% (6 patients), and VHD 
associated with CAD in 6.7% (3 patients). This distribution 
closely aligns with the findings of Manjunath et al.[15], who 
reported mitral valve involvement as the most common 
lesion (60.2%), followed by AVD, with more than one-third 
of patients exhibiting multivalvular involvement. Similarly, 
Shafi et al.[16] also demonstrated mitral valve disease as the 
predominant lesion in more than 55% of cases, with AVD as 
the second most frequent and a notable proportion of 
patients presenting with mixed or combined valvular 
lesions. The consistency between the present study and 
these published reports reinforces the persistent 

predominance of mitral valve pathology, particularly in 
RHD–endemic regions, while also highlighting the 
significant burden of multivalvular involvement and the 
relatively lower but clinically important contribution of 
aortic and ischemic-associated valvular disease patterns.

In the present study, MVR was the most frequently 
performed procedure, accounting for 40.0% (18 patients), 
followed by AVR in 26.7% (12 patients), DVR in 13.3% (6 
patients), valve surgery combined with CABG in 13.3% (6 
patients), and valve surgery associated with congenital 
cardiac lesions in 6.7% (3 patients). This pattern is 
consistent with the findings of Bartus et al.[17], who 
reported that isolated AVR constituted a substantial 
proportion of procedures, while a notable percentage of 
patients underwent combined AVR with CABG and other 
concomitant valve interventions. Similarly, Sakornpantet 
al.[18] demonstrated that isolated mitral valve surgery 
remains the predominant surgical category in mitral valve 
disease, with combined procedures representing a 
significant subgroup, particularly in patients with associated 
comorbid conditions. The present study findings closely 
mirror these reports, reinforcing that isolated valve 
replacement—particularly MVR—remains the most 
common surgical approach in VHD, while combined 
procedures, including valve plus CABG and valve with 
congenital repair, constitute an important and clinically 
relevant proportion of cases, reflecting the complexity of 
disease presentation in tertiary care settings.

In the present study, combined and complex cardiac surgical 
procedures were observed in 12 patients, including CABG 
with valve replacement (CABG + AVR in 3 cases and 
CABG + MVR in 3 cases), AVR with VSD closure (2 
cases), AVR with ASD closure (1 case), aortic sinoplasty 
with AVR (1 case), Bentall procedure (1 case), and ASD 
with tricuspid valve repair (1 case). This pattern is 
consistent with the findings of Lee et al.[19], who reported 
that patients undergoing valve surgery frequently required 
concomitant procedures, including CABG and additional 
repairs such as ASD closure, reflecting the high prevalence 
of multilesion cardiac pathology in surgical cohorts. 
Similarly, Sakornpantet al.[18] highlighted that multiple 
valve interventions and combined cardiac procedures 
represent a significant subgroup of cardiac surgery patients, 
particularly in advanced or late-stage disease where isolated 
surgery is often insufficient. The present study findings 
closely mirror these observations, demonstrating that complex 
surgical combinations—including valve surgery with 
coronary revascularization and congenital defect repair—are a 
substantial component of tertiary-level cardiac surgical 
practice, underscoring the multifaceted nature of valvular and 
structural heart disease in real-world clinical settings.

In the present study, postoperative outcomes following 
valvular heart surgery demonstrated that the majority of 
patients had an ICU stay of ≤3 days (62.2%) and a hospital 

stay of ≤10 days (66.7%), reflecting relatively early 
postoperative recovery in most cases. However, a 
considerable proportion of patients required prolonged ICU 
and hospital stay, likely reflecting the complexity of 
combined and high-risk surgical procedures. These findings 
are consistent with those of Yan et al. [20], who reported an 
average ICU stay of approximately 2–4 days and hospital 
stay ranging from 10–15 days following valvular and 
combined cardiac procedures. In the present study, 
arrhythmia was the most common complication (22.2%), 
followed by bleeding (13.3%), wound infection (11.1%), 
and stroke (4.4%), which closely aligns with previously 
reported literature where postoperative atrial fibrillation 
occurs in approximately 20–30% of patients and is 
recognized as the most frequent complication after valve 
surgery, while bleeding and stroke rates typically range 
from 5–10% and 1–3%, respectively. The in-hospital 
mortality rate of 6.7% observed in this study is also 
comparable to published data, where mortality ranges from 
4–9% in isolated mitral valve replacement and increases up 
to approximately 9–12% in combined or complex surgical 
procedures. Overall, the present findings are consistent with 
established evidence indicating that valvular heart surgery is 
associated with acceptable but significant perioperative 
morbidity and mortality, particularly in patients undergoing 
complex or combined interventions.

In the present study, the majority of patients underwent pure 
valvular surgery (77.8%), while 13.3% required combined 
valve surgery with CABG2, 6.7% underwent valve surgery 
associated with congenital cardiac lesions, and a small 
proportion (2.2%) underwent complex aortic surgery in the 
form of a Bentall procedure. This distribution is consistent 
with the findings of Tajdiniet al. [21], who reported that 
isolated cardiac surgical procedures predominate, with 
combined CABG and valve surgeries representing a smaller 
but consistent proportion. Likewise, Zilli et al.[22] 
demonstrated that isolated valve procedures, particularly 
aortic and mitral valve replacements, are the most frequently 
performed operations, while combined procedures such as 
valve surgery with CABG are regularly encountered in 
patients with coexisting CAD. The present study findings 
closely mirror these reports, reinforcing that isolated 
valvular surgery remains the dominant surgical category in 
valvular heart disease management, whereas combined 
procedures—including valve with CABG and valve with 
congenital repair—form important secondary subgroups, 
and complex aortic surgeries such as Bentall procedures 
remain relatively uncommon but clinically significant in 
tertiary cardiac surgical practice.

The study had a few limitations: i) Small sample size, which 
may limit the generalizability of the findings; ii) 
Single-center study, restricting applicability to other 
healthcare settings and iii) Lack of long-term follow-up, 
preventing assessment of long-term surgical outcomes and 
survival.

Conclusion 
VHD remains a significant cardiovascular burden requiring 
timely surgical intervention in specialized cardiac centers. 
This study shows a predominance of mitral valve 
involvement in a younger to middle-aged population, 
consistent with a rheumatic etiology. Management was 
mainly based on isolated valve surgery, particularly MVR, 
although a proportion of patients required combined 
procedures with CABG and congenital repairs. Postoperative 
outcomes were generally favorable, with short ICU and 
hospital stays and acceptable complication rates, with 
arrhythmia being the most common. The in-hospital 
mortality rate was 6.7%. Overall, while isolated valve surgery 
remains the mainstay, combined and complex procedures are 
increasingly encountered, highlighting the need for 
comprehensive surgical expertise in tertiary care settings.
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SMA, which impedes outflow of blood from the LRV into 
the inferior vena cava (IVC) [6], often accompanied by 
medial aorto-mesenteric narrowing and lateral hilar dilatation.

Other less common causes of anterior NCS include lordosis, 
reduced retroperitoneal and mesenteric fat tissue, pancreatic 
neoplasm and compression by adjacent lymphadenopathy [1,7].

Figure 1: Anterior Nutcracker Syndrome
IVC: inferior vena cava; SMA: superior mesenteric artery; AA: abdominal 
aorta; LRV: left renal vein.

The syndrome cannot be regarded as a hereditary disease, 
despite it occurs in siblings [3]. Clinically it may be 
asymptomatic, but the typical manifestations of this 
syndrome are hematuria, back pain, pelvic pain, flank pain 

Introduction
The name derives from the fact that, in the sagittal plane 
and/or transverse plane, the superior mesenteric artery 
(SMA), abdominal aorta (AA) and also spinal column 
appear to be a nutcracker crushing a nut (the renal vein). 
There are two forms of nutcracker syndrome (NCS) based 
on how the left renal vein (LRV) travels, anterior NCS being 
entrapment or compression of the LRV by the SMA and AA 
and posterior NCS being compression of the LRV by   AA 
and spinal Column [1]. Anterior NCS is also known as LRV 
entrapment syndrome was first defined anatomically by 
Grant in 1937 as follows: “ the left renal vein, as it lies 
between the aorta and superior mesenteric artery, resembles 
a nut between the jaws of a nutcracker’’ [2]. The first 
clinical report of the nutcracker phenomenon was described 
by EI Sadr and Mina in 1950 [3].The precise prevalence of 
NCS globally is not known due to a lack of definitive 
diagnostic criteria [1]. Although NCS can occur at any age, 
the prevalence of NCS peaks in the second to fourth decades 
of life. NCS has been found to be higher in women; 
however, recent data suggest that it affects both sexes 
equally [4,5]. Anterior NCS is more common than posterior 
NCS. Anterior NCS is a classical variant that refers to 
extrinsic compression of the LRV between the AA and 

Regarding comorbidities, 18 patients (40.0%) had no 
associated conditions, while hypertension was the most 
common comorbidity (14 patients, 31.1%), followed by 
diabetes mellitus (9 patients, 20.0%) and CKD (4 patients, 
8.9%). In terms of clinical presentation, dyspnea was the 
predominant symptom, observed in 42 patients (93.3%), 
followed by fatigue or reduced effort tolerance (28 patients, 
62.2%), palpitations (20 patients, 44.4%), orthopnea or 
paroxysmal nocturnal dyspnea (15 patients, 33.3%), and 
chest pain (8 patients, 17.8%). Preoperatively, 
thromboembolic manifestations were uncommon (3 patients, 
6.7%), while all patients’ demonstrated hemodynamic changes 
consistent with underlying valvular pathology (Table 1).

Table 1: Demographic and baseline clinical characteristics 
of the study population (n = 45)

SD: standard deviation; CKD: chronic kidney disease; NYHA: New York 
heart association; PND: paroxysmal nocturnal dyspnea.

Mitral valve disease was the most prevalent lesion, observed 
in 26 patients (57.8%) followed by aortic valve disease in 10 
patients (22.2%). Multivalvular involvement was noted in 6 
patients (13.3%), while 3 patients (6.7%) had valvular heart 
disease associated with CAD (Figure 1).

Figure 1: Distribution of morphological spectrum of VHD (n = 45)
CAD: coronary artery disease; AS: aortic stenosis; AR: aortic 
regurgitation; MS: mitral stenosis; MR: mitral regurgitation; VHD: 
valvular heart disease.

MVR was the most commonly performed procedure, 
accounting for 18 cases (40.0%), followed by AVR in 12 
patients (26.7%). Double valve replacement (DVR) was 
performed in 6 patients (13.3%). Combined procedures 
involving valve surgery with CABG were carried out in 6 
patients (13.3%), while valve surgery associated with 
congenital cardiac lesions was performed in 3 patients 
(6.7%) (Table 2).

Table 2: Types of surgical procedures performed for VHD 
(n = 45)

VHD: valvular heart disease; MVR: mitral valve replacement; AVR: aortic 
valve replacement; DVR: double valve replacement; CABG: coronary 
artery bypass grafting.

Among the 12 patients who underwent combined or 
complex cardiac surgical procedures (Table 3), the most 
frequently performed operations were CABG with AVR (3 
cases) and CABG with MVR (3 cases). Other procedures 
included AVR with ventricular septal defect (VSD) closure 
(2 cases), AVR with atrial septal defect (ASD) closure (1 
case), Bentall procedure (1 case), aortic sinoplasty with 
AVR (1 case), and ASD with tricuspid valve repair (1 case).

Table 3: Distribution of combined and complex cardiac 
surgical procedures (n = 12)

CABG: coronary artery bypass grafting; AVR: aortic valve replacement; 
MVR: mitral valve replacement; VSD: ventricular septal defect; ASD: 
atrial septal defect; TV: tricuspid valve.

The majority of patients had an ICU stay of ≤3 days (28 
patients, 62.2%), while 17 patients (37.8%) required 
prolonged ICU care (Table 4). Hospital stay was ≤10 days in 
30 patients (66.7%) and exceeded 10 days in 15 patients 
(33.3%). The most common post-operative complication 

on the left side in women, orthostatic proteinuria, and left- 
sided varicocele in male patients.There is no diagnostic 
criteria for anterior NCS. The diagnosis isbased on(a) 
symptoms,primarily a history of hematuria and flank pain; 
(b) urine studies like urine analysis and urine phase contrast 
microscopy; and (c) imaging results such as Doppler 
ultrasound, Computed tomography (CT) renal 
angiography, and magnetic resonance imaging (MRI) 
[1,3,4,7]. The management of the NCS is dependent on the 
severity of symptoms and age of the patient. The 
management options include conservative and surgical 
approaches. Herein we present a case of anterior NCS, 
managed surgically.

Case presentation
A 25-year-old male presented to the nephrology outpatient 
department with ahistory of passage of painless red-colored 
urine associated with persistent bilateral flank pain for about 
2 months. The flank pain was severe in nature for the last 
seven days, prior to the visit to the nephrology clinic. He had 
also complained of back pain for the same duration. He had 
no history of fever, weight loss, or bleeding tendency. The 
patient was normotensive, non-diabetic and had no history 
of burning micturition, urgency & frequency of micturition 
or recurrent urinary tract infections, surgery or history of 
trauma, no family history of renal disease, allergic disease, 
or drug abuse. With this history, some laboratory and 
radiological tests were requested by the nephrologist and 
diagnosed as NCS. Laboratory investigations showed: 
serum hemoglobin of11.7 g/dl, INR of 1.98, and serum 
creatinine of 1.1 mg/dl. Urine analysis revealedtrace 
albumin with 60-70 red blood cells per high power field 
(RBC/HPF), urine for dysmorphic cells of 2-3%, and a urine 
culture result of no growth. Other biochemical reports were 
shown within the normal range.

 Ultrasonography of the kidney, ureter and bladder (KUB) 
region with post-void residual (PVR) showed the LRV 
appears significantly compressed between the AA and 
SMA, with the diameter being about 8.0 mm in the 
pre-compressed LRV and about 2.7 mm in the 
aorto-mesenteric segment of the vein, with the ratio of 
diameter being about 2.96. The SMA branching angle with 
the AA appears reduced to about 21.3 degrees, likely 
anterior NCS. Then he was referred to the cardiovascular 
surgery outpatient department for surgical correction. 
Thereafter, he got admitted to our cardiovascular surgery 
unit through the outpatient department as a diagnosed case 
of anterior NCS to undergo surgery.

After admission, on physical examination, he was 
well-looking. The patient had undergone cardiovascularand 
respiratory system examinations: pulse rate was 88 
beats/min, blood pressure was 120/80 mmHg, respiratory 
rate was 22/min, and SpO2 was 97% on room air. Chest 
X-rays and echocardiography showed normal.The 
electrocardiogram showed sinus rhythm.

Fig 2B: ANS (Compression of left renal vein between AO 
and SMA).

Figure 2A: ANS (Compression of left renal vein between 
AO and SMA).
ANS: anterior nutcracker syndrome; AO: aorta; SMA: superior mesenteric artery.

For further evaluation of the patient, a CT scan of KUB with 
intravenous contrast was done, which revealed compression 
of the LRV between the AA and SMA. Therefore, the 
diagnosis of anterior NCS was confirmed.

Figure 2B: ANS (Compression of left renal vein between 
AO and SMA). 

ANS: anterior nutcracker syndrome; AO: aorta; SMA: superior mesenteric artery.

was arrhythmia (10 patients, 22.2%), followed by bleeding 
(6 patients, 13.3%), wound infection (5 patients, 11.1%), 
and stroke (2 patients, 4.4%). Notably, 22 patients (48.9%) 
experienced no complications. The in-hospital mortality rate 
was 6.7% (3 patients), with 42 patients (93.3%) surviving to 
discharge. Post-operative follow-up with echocardiography 
demonstrated normally functioning valves without evidence 
of paravalvular leakage, and anticoagulation was 
maintained with warfarin according to standard protocols.

Table 4: Post-operative outcomes and complications 
following valvular heart surgery (n = 45)

ICU: intensive care unit.

The majority of patients underwent isolated valvular surgery 
(35 cases, 77.8%), while 6 patients (13.3%) required 
combined valve surgery with CABG (Table 5). Valve 
surgery associated with congenital cardiac lesions was 
performed in 3 patients (6.7%). A small proportion of 
patients (1 case, 2.2%) underwent complex aortic surgery in 
the form of a Bentall procedure.

Table 5: Overall distribution of surgical categories among 
study patients (n = 45)

CABG: coronary artery bypass grafting.

Discussion
In this descriptive cross-sectional study conducted at the 
Cardiovascular Surgery Centre, CMH, Dhaka, a 

predominance of young to middle-aged patients with VHD 
was observed, with a mean age of 39.4 ± 15.4 years and a 
slight female predominance. Mitral valve disease emerged 
as the most common morphological pattern, and mitral 
valve replacement was the most frequently performed 
surgical procedure. Most patients presented with advanced 
symptomatic disease, particularly dyspnea, with universal 
preoperative hemodynamic involvement. Despite this, 
postoperative outcomes were generally favorable, with the 
majority experiencing shorter ICU and hospital stays, a 
moderate complication rate, and acceptable in-hospital 
mortality, highlighting the effectiveness of surgical 
management in this setting.

In the present study, patients were predominantly young to 
middle-aged, with a mean age of 39.4 ± 15.4 years, and most 
were within the 21–60 years age group (77.8%), reflecting 
the typical demographic pattern of VHD in developing 
countries where rheumatic etiology remains predominant. 
This finding is consistent with Aluru et al.[13], who 
reported that RHD primarily affects younger populations in 
low- and middle-income settings, and is further supported 
by Kanagasingam et al.[14], who observed a strong 
predominance of patients in the 12–40 years age group with 
a comparatively lower mean age, indicating earlier disease 
onset in similar populations. The slightly higher mean age 
observed in the present study may be explained by delayed 
referral, late diagnosis, or progression of disease prior to 
surgical intervention. A modest female predominance was 
noted (55.6%), which aligns with the known increased 
susceptibility of female to rheumatic valvular involvement, 
particularly affecting the mitral valve. Regarding 
comorbidities, a substantial proportion of patients had no 
associated conditions (40.0%), while hypertension (31.1%) 
and diabetes mellitus (20.0%) were the most common 
comorbidities, with CKD being relatively infrequent. This 
lower burden of systemic comorbidities further supports a 
predominantly rheumatic etiology in the study cohort, as 
degenerative valvular disease is more commonly associated 
with older age groups and multiple cardiovascular risk factors.

In the present study, the morphological spectrum of VHD 
demonstrated a clear predominance of mitral valve 
involvement, accounting for 57.8% (26 patients), followed 
by aortic valve disease (AVD) in 22.2% (10 patients), 
multivalvular involvement in 13.3% (6 patients), and VHD 
associated with CAD in 6.7% (3 patients). This distribution 
closely aligns with the findings of Manjunath et al.[15], who 
reported mitral valve involvement as the most common 
lesion (60.2%), followed by AVD, with more than one-third 
of patients exhibiting multivalvular involvement. Similarly, 
Shafi et al.[16] also demonstrated mitral valve disease as the 
predominant lesion in more than 55% of cases, with AVD as 
the second most frequent and a notable proportion of 
patients presenting with mixed or combined valvular 
lesions. The consistency between the present study and 
these published reports reinforces the persistent 

predominance of mitral valve pathology, particularly in 
RHD–endemic regions, while also highlighting the 
significant burden of multivalvular involvement and the 
relatively lower but clinically important contribution of 
aortic and ischemic-associated valvular disease patterns.

In the present study, MVR was the most frequently 
performed procedure, accounting for 40.0% (18 patients), 
followed by AVR in 26.7% (12 patients), DVR in 13.3% (6 
patients), valve surgery combined with CABG in 13.3% (6 
patients), and valve surgery associated with congenital 
cardiac lesions in 6.7% (3 patients). This pattern is 
consistent with the findings of Bartus et al.[17], who 
reported that isolated AVR constituted a substantial 
proportion of procedures, while a notable percentage of 
patients underwent combined AVR with CABG and other 
concomitant valve interventions. Similarly, Sakornpantet 
al.[18] demonstrated that isolated mitral valve surgery 
remains the predominant surgical category in mitral valve 
disease, with combined procedures representing a 
significant subgroup, particularly in patients with associated 
comorbid conditions. The present study findings closely 
mirror these reports, reinforcing that isolated valve 
replacement—particularly MVR—remains the most 
common surgical approach in VHD, while combined 
procedures, including valve plus CABG and valve with 
congenital repair, constitute an important and clinically 
relevant proportion of cases, reflecting the complexity of 
disease presentation in tertiary care settings.

In the present study, combined and complex cardiac surgical 
procedures were observed in 12 patients, including CABG 
with valve replacement (CABG + AVR in 3 cases and 
CABG + MVR in 3 cases), AVR with VSD closure (2 
cases), AVR with ASD closure (1 case), aortic sinoplasty 
with AVR (1 case), Bentall procedure (1 case), and ASD 
with tricuspid valve repair (1 case). This pattern is 
consistent with the findings of Lee et al.[19], who reported 
that patients undergoing valve surgery frequently required 
concomitant procedures, including CABG and additional 
repairs such as ASD closure, reflecting the high prevalence 
of multilesion cardiac pathology in surgical cohorts. 
Similarly, Sakornpantet al.[18] highlighted that multiple 
valve interventions and combined cardiac procedures 
represent a significant subgroup of cardiac surgery patients, 
particularly in advanced or late-stage disease where isolated 
surgery is often insufficient. The present study findings 
closely mirror these observations, demonstrating that complex 
surgical combinations—including valve surgery with 
coronary revascularization and congenital defect repair—are a 
substantial component of tertiary-level cardiac surgical 
practice, underscoring the multifaceted nature of valvular and 
structural heart disease in real-world clinical settings.

In the present study, postoperative outcomes following 
valvular heart surgery demonstrated that the majority of 
patients had an ICU stay of ≤3 days (62.2%) and a hospital 

stay of ≤10 days (66.7%), reflecting relatively early 
postoperative recovery in most cases. However, a 
considerable proportion of patients required prolonged ICU 
and hospital stay, likely reflecting the complexity of 
combined and high-risk surgical procedures. These findings 
are consistent with those of Yan et al. [20], who reported an 
average ICU stay of approximately 2–4 days and hospital 
stay ranging from 10–15 days following valvular and 
combined cardiac procedures. In the present study, 
arrhythmia was the most common complication (22.2%), 
followed by bleeding (13.3%), wound infection (11.1%), 
and stroke (4.4%), which closely aligns with previously 
reported literature where postoperative atrial fibrillation 
occurs in approximately 20–30% of patients and is 
recognized as the most frequent complication after valve 
surgery, while bleeding and stroke rates typically range 
from 5–10% and 1–3%, respectively. The in-hospital 
mortality rate of 6.7% observed in this study is also 
comparable to published data, where mortality ranges from 
4–9% in isolated mitral valve replacement and increases up 
to approximately 9–12% in combined or complex surgical 
procedures. Overall, the present findings are consistent with 
established evidence indicating that valvular heart surgery is 
associated with acceptable but significant perioperative 
morbidity and mortality, particularly in patients undergoing 
complex or combined interventions.

In the present study, the majority of patients underwent pure 
valvular surgery (77.8%), while 13.3% required combined 
valve surgery with CABG2, 6.7% underwent valve surgery 
associated with congenital cardiac lesions, and a small 
proportion (2.2%) underwent complex aortic surgery in the 
form of a Bentall procedure. This distribution is consistent 
with the findings of Tajdiniet al. [21], who reported that 
isolated cardiac surgical procedures predominate, with 
combined CABG and valve surgeries representing a smaller 
but consistent proportion. Likewise, Zilli et al.[22] 
demonstrated that isolated valve procedures, particularly 
aortic and mitral valve replacements, are the most frequently 
performed operations, while combined procedures such as 
valve surgery with CABG are regularly encountered in 
patients with coexisting CAD. The present study findings 
closely mirror these reports, reinforcing that isolated 
valvular surgery remains the dominant surgical category in 
valvular heart disease management, whereas combined 
procedures—including valve with CABG and valve with 
congenital repair—form important secondary subgroups, 
and complex aortic surgeries such as Bentall procedures 
remain relatively uncommon but clinically significant in 
tertiary cardiac surgical practice.

The study had a few limitations: i) Small sample size, which 
may limit the generalizability of the findings; ii) 
Single-center study, restricting applicability to other 
healthcare settings and iii) Lack of long-term follow-up, 
preventing assessment of long-term surgical outcomes and 
survival.

Conclusion 
VHD remains a significant cardiovascular burden requiring 
timely surgical intervention in specialized cardiac centers. 
This study shows a predominance of mitral valve 
involvement in a younger to middle-aged population, 
consistent with a rheumatic etiology. Management was 
mainly based on isolated valve surgery, particularly MVR, 
although a proportion of patients required combined 
procedures with CABG and congenital repairs. Postoperative 
outcomes were generally favorable, with short ICU and 
hospital stays and acceptable complication rates, with 
arrhythmia being the most common. The in-hospital 
mortality rate was 6.7%. Overall, while isolated valve surgery 
remains the mainstay, combined and complex procedures are 
increasingly encountered, highlighting the need for 
comprehensive surgical expertise in tertiary care settings.
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Then the patient was scheduled for surgical correction. 
Written informed consent was obtained from the patient and 
his parents. Surgery was performed with endotracheal 
intubation under general anesthesia (G/A). With all aseptic 
precautions and proper positioning, the abdomen was 
opened through a midline incision extending from the 
xiphisternum to the pubic symphysis. Upon retraction of 
intestinal loops, the aortic bifurcation, SMA, and inferior 
mesenteric artery were identified. The IVC, left renal artery, 
and LRV along with the right renal artery, were identified. 

Figure 3: Decreased Aortomesenteric angle (AMA).

The LRV was found grossly dilated, entrapped within the 
aorta and SMA. Careful dissection was done to mobilize the 
LRV from surrounding structures. Heparin was given. A 
side biting clamp was applied at the IVC, and the LRV was 
transected along with the portion of the IVC. IVC repaired 
on side biting clamp with6-0 prolene in double layers. The 
LRV was then reimplanted with the distal portion of IVC, 
just distal to the SMA. The left kidney was then mobilized 
medially. Hemostasis was achieved. The wound was closed 
in layers after keeping one drain tube in situ. The patient was 
shifted to ICU with stable hemodynamic condition. He was 
extubated on the ‘o’ post-operative day, and the subsequent 
post-operative period was uneventful.

The patient was discharged from the hospital on the 8thday 
after surgery in good condition.

Follow-up
At the 3 and half -year follow-up, the patient was doing well 
and the CT Urography/ CT intravenous pyelogram revealed 
increased angle between aorta and SMA.

Figure 4A: Compression of LRV released at first follow up 
period. LRV: left renal vein  

Figure 4B: Compression of LRV released (One month after 
operation) 
LRV: left renal vein  


