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Abstract

Background: Aortic valve replacement (AVR) remains the gold standard for severe aortic stenosis and regurgitation.
The choice of suture technique, particularly continuous versus interrupted pledgeted suturing, may influence
intraoperative efficiency and postoperative outcomes. While continuous suturing shortens operative times, concerns
persist regarding paravalvular leaks, whereas interrupted suturing provides enhanced stability at the cost of longer
cross-clamp times.

Methods: This prospective observational study included 60 patients undergoing AVR at a tertiary care center. Patients
were divided into two groups of 30 each: Group A received continuous pledgeted sutures and Group B received
interrupted pledgeted sutures. Baseline demographics, intraoperative parameters, and postoperative outcomes were
recorded. Echocardiographic evaluation was performed at discharge and at 3-month follow-up. Data were analyzed
using standard statistical methods.

Results: Continuous suturing significantly reduced cross-clamp and cardiopulmonary bypass times compared to
interrupted suturing (p<0.001). Early postoperative outcomes showed a higher, though not statistically significant,
incidence of paravalvular leak in the continuous group (10% vs 3.3%). Echocardiographic follow-up revealed no
significant differences in mean transvalvular gradients, effective orifice area, or left ventricular function. Functional
status improved in both groups, with the majority achieving NYHA class I-1I at 3 months.

Conclusion: Both techniques provided comparable hemodynamic and functional outcomes. Continuous suturing offered
shorter operative times, whereas interrupted pledgeted suturing demonstrated lower rates of paravalvular
complications. Surgeon preference and patient-specific factors should guide technique selection.
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Introduction

Aortic valve replacement (AVR) remains the definitive treatment for patients with severe aortic valve disease,
including stenosis and regurgitation, when medical therapy is no longer effective. (1) Surgical outcomes depend
not only on patient factors and prosthesis choice but also on the technical aspects of valve implantation,
particularly the suture technique employed. Among the commonly used methods, continuous and interrupted
pledgeted suturing have been widely adopted, each with distinct advantages and limitations. (2,3) Continuous
suturing is often preferred for its shorter operative and cardiopulmonary bypass times, providing efficiency

18
www.ijbamr.com P ISSN: 2250-284X, E ISSN: 2250-2858



Indian Journal of Basic and Applied Medical Research; September 2025: Vol.-14, Issue-4, P. 18 - 22

during surgery. However, concerns persist regarding the potential for uneven tension distribution, annular
distortion, and increased risk of paravalvular leak.(4,5,6)

On the other hand, the interrupted pledgeted technique, though more time-consuming, offers improved stability,
precise seating of the prosthetic valve, and potentially lower incidence of paravalvular complications. The use of
pledgets in both methods adds further reinforcement to reduce the risk of suture dehiscence, particularly in
calcified or fragile annuli. Despite these theoretical differences, evidence comparing the long-term outcomes of
the two techniques—including valve durability, hemodynamic performance, and complication rates—remains
variable. (7)

Methodology

Our study was conducted as a prospective observational study in the Department of Cardiothoracic and Vascular
Surgery at a tertiary care center over a period of two years. A total of 60 patients undergoing aortic valve
replacement for severe aortic stenosis or regurgitation were included. Patients were selected based on predefined
inclusion and exclusion criteria. Inclusion criteria consisted of patients above 18 years of age with an indication
for AVR as per established guidelines. Patients with active infective endocarditis, re-do valve surgeries,
associated complex congenital heart disease, or those requiring concomitant major cardiac procedures such as
CABG were excluded. Ethical clearance was obtained from the institutional review board, and informed written
consent was taken from all participants prior to surgery.

The patients were randomly assigned into two groups of 30 each based on the suture technique used for
prosthetic valve implantation. Group A underwent AVR using continuous pledgeted suture technique, while
Group B underwent AVR with interrupted pledgeted sutures. All procedures were performed through standard
median sternotomy under cardiopulmonary bypass with moderate hypothermia and cardioplegic arrest. The type
and size of prosthetic valve were selected according to the annular dimensions and patient-specific factors. Both
groups were operated on by surgeons of comparable expertise to minimize bias related to operator variability.
Intraoperative parameters including aortic cross-clamp time, cardiopulmonary bypass time, and total operative
duration were recorded. Postoperative outcomes assessed included incidence of paravalvular leak, suture
dehiscence, valve seating stability, need for re-intervention, and in-hospital mortality. Hemodynamic
performance was evaluated using echocardiography, focusing on mean transvalvular gradient and effective
orifice area. Patients were followed up at one and three months postoperatively to assess clinical improvement,
functional status, and valve-related complications. All data were systematically collected and analyzed to

compare the outcomes between the two groups.

Results:
Table 1: Baseline Demographic Characteristics of Patients (n = 60)

Variable Continuous Group (n=30) | Interrupted Group (n=30) | p-value
Mean Age (years) 54.8+9.2 56.3+10.1 0.48
Male : Female Ratio 18:12 20:10 0.61
Hypertension (%) 14 (46.6%) 15 (50.0%) 0.79
Diabetes Mellitus (%) 9 (30.0%) 8(26.6%) 0.77
NYHA Class III-1V (%) | 20 (66.6%) 21 (70.0%) 0.78
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Table 2: Intraoperative Parameters

Parameter Continuous Group (n=30) | Interrupted Group (n=30) | p-value
Mean Cross-Clamp Time (min) | 65.2 = 8.4 78.6+10.2 <0.001*
Mean CPB Time (min) 924+123 108.7 = 14.1 <0.001*
Total Operative Time (min) 150.6 +£20.4 175.5+22.7 <0.001*

Table 3: Early Postoperative Outcomes

Outcome Continuous Group (n=30) | Interrupted Group (n=30) | p-value

Paravalvular Leak (%) 3 (10.0%) 1 (3.3%) 0.29

Suture Dehiscence (%) 1 (3.3%) 0 (0.0%) 0.31

Low Cardiac Output Syndrome (%) | 2 (6.6%) 3 (10.0%) 0.64

In-hospital Mortality (%) 1 (3.3%) 1 (3.3%) 1.00

Table 4: Echocardiographic Outcomes at 3-Month Follow-up

Parameter Continuous Group | Interrupted Group | p-value
(n=29%) (n=29%)

Mean Transvalvular Gradient | 13.4+£3.2 12.8+£3.5 0.52

(mmHg)

Effective Orifice Area (cm?) 1.78 +£0.28 1.81 +£0.26 0.63

LV Ejection Fraction (%) 55.6+5.8 56.2+6.1 0.68

NYHA -1 (%) 27 (93.1%) 28 (96.5%) 0.55

(*One patient in each group lost to follow-up at 3 months)

Discussion

The present study aimed to compare the outcomes of continuous versus interrupted pledgeted suture techniques
for aortic valve replacement (AVR) in a cohort of 60 patients. The baseline demographic and clinical
characteristics between the two groups were comparable, thereby minimizing potential bias and allowing for a
meaningful assessment of intraoperative and postoperative outcomes. Both groups demonstrated a
predominance of male patients, with similar prevalence of comorbidities such as hypertension and diabetes. This
balance strengthens the validity of subsequent comparisons, as the observed outcomes can be more confidently
attributed to the suture technique rather than patient-related factors. (8)

Intraoperative analysis revealed a significant difference in procedural efficiency between the two groups.
Patients in the continuous group demonstrated markedly shorter aortic cross-clamp and cardiopulmonary bypass
(CPB) times compared to the interrupted group, reflecting the technical advantage of continuous suturing in
reducing operative duration. These findings are consistent with prior literature, where continuous suturing has
been associated with efficiency gains due to fewer knot-tying steps and smoother workflow. Reduced cross-
clamp and CPB times are particularly relevant in high-risk patients, as prolonged bypass is known to increase
the likelihood of postoperative complications including myocardial dysfunction, renal impairment, and
neurologic injury. Thus, the continuous technique provides a pragmatic benefit in terms of operative efficiency

without a significant compromise in safety. (9,10)
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Early postoperative outcomes, however, indicated some trade-offs. The incidence of paravalvular leak (PVL)
was higher in the continuous group compared to the interrupted group (10% vs 3.3%), although the difference
did not reach statistical significance. This trend aligns with concerns that continuous suturing may predispose to
uneven annular tension, especially in calcified annuli, thereby allowing small dehiscences and PVL. Conversely,
the interrupted pledgeted method allows for precise placement and equal distribution of forces across the
annulus, which likely accounts for the lower leak rate. Nevertheless, suture dehiscence was rare in both groups,
and mortality was equal, demonstrating overall safety of both methods. Importantly, the clinical consequences
of PVL were minimal in this series, as none required reoperation.

Echocardiographic follow-up at three months highlighted encouraging outcomes in both groups, with no
significant difference in mean transvalvular gradients or effective orifice areas. This suggests that both
techniques provide satisfactory hemodynamic performance once the valve is seated properly. Similarly, left
ventricular ejection fraction and functional status, as assessed by New York Heart Association (NYHA) class,
showed comparable improvement across groups. These findings imply that while intraoperative efficiency and
immediate complication profiles may differ, the medium-term functional and hemodynamic outcomes remain
equivalent between continuous and interrupted pledgeted suturing. This reinforces the notion that both methods
are clinically effective, and the choice may be influenced by surgeon preference, institutional protocols, and
patient-specific anatomical considerations.

From a broader perspective, the study emphasizes the balance between operative efficiency and technical
precision. In high-volume centers or in cases where prolonged bypass is a major concern, continuous pledgeted
suturing may offer distinct advantages. However, in patients with fragile annuli, extensive calcification, or
higher risk of PVL, interrupted pledgeted suturing may remain the more prudent choice. Ultimately, both
approaches are valid, and surgical expertise in applying either technique appropriately to the clinical context is
paramount.

Conclusion :

In conclusion, the study demonstrates that continuous pledgeted suturing is associated with shorter operative
times but a slightly higher trend of paravalvular leak, whereas interrupted pledgeted suturing offers better
annular stability with longer operative duration. Both techniques, however, yield comparable hemodynamic and
functional outcomes at short-term follow-up. Larger multicentric studies with longer follow-up are warranted to
further clarify the impact of suture technique on long-term valve durability, patient survival, and freedom from

re-intervention.
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