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ABSTRACT

Introduction: Deep vein thrombosis (DVT) is a serious vascular condition commonly observed in bedridden patients,
characterized by the formation of blood clots in the deep veins of the lower limbs. Immobility, prolonged bed rest, and
weakened calf muscle function contribute to venous stasis, increasing the risk of clot formation and potential complications
such as pulmonary embolism. Early-stage or grade 1 DVT presents a critical window for intervention, where timely
rehabilitation can prevent progression and associated morbidity. Conventional exercises, including ankle pumps, leg lifts,
and passive range-of-motion activities, are routinely used to enhance venous return and reduce stasis. Advanced calf muscle
pump training focuses on targeted activation of the gastrocnemius and soleus muscles, aiming to maximize venous return
and improve overall lower limb circulation more effectively. Comparing these two exercise approaches in bedridden
patients with grade 1 DVT is essential to identify the most effective strategy for preventing clot progression, promoting
venous flow, and supporting functional recovery

Methods: This experimental intervention study was conducted at KVV among bedridden patients diagnosed with grade 1
deep vein thrombosis. A total of 82 participants were selected using purposive sampling. Pre- and post-intervention
assessments of venous flow and calf muscle performance were conducted, and data were analyzed descriptively.

Results: Among 82 bedridden patients with grade 1 deep vein thrombosis, pre-test assessment showed 76% had reduced
calf muscle pump efficiency and 70% demonstrated impaired venous flow. Post-intervention results revealed a 55%
improvement in venous return, 60% enhancement in calf muscle pump performance, and reduced signs of venous stasis in
58% of participants, demonstrating the effectiveness of advanced calf muscle pump training.

Conclusion: This study concludes that advanced calf muscle pump training significantly improves venous return, enhances
calf muscle performance, and reduces signs of venous stasis in bedridden patients with grade 1 deep vein thrombosis.
Implementing these exercises may serve as an effective and preventive strategy for managing early DVT..
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risk®. Conventional physiotherapy exercises, such as ankle

INTRODUCTION

Deep vein thrombosis (DVT) is a serious vascular condition
characterized by the formation of blood clots in the deep
veins, most commonly in the lower extremities'. It is a
major cause of morbidity and mortality in hospitalized and
bedridden patients due to the risk of thrombus progression
and pulmonary embolism?. Immobility, prolonged bed rest,
venous stasis, and reduced calf muscle pump function are
key contributing factors to DVT development®. Early-stage
or grade 1 DVT represents a critical period where timely
intervention can prevent clot propagation, minimize
complications, and improve overall patient outcomes*. The
calf muscle pump, consisting primarily of the
gastrocnemius and soleus muscles, plays a central role in
facilitating venous return from the lower extremities’.
Impaired function of this pump leads to reduced blood flow
velocity, venous pooling, and increased thrombus formation

pumps, leg lifts, and passive range-of-motion movements,
are commonly used to improve circulation and prevent
venous stasis’. While these exercises provide some benefit,
they may not fully engage the deep muscles responsible for
optimal venous return®. Advanced calf muscle pump
training focuses on targeted activation of the gastrocnemius
and soleus muscles to enhance venous return and improve
overall lower limb circulation®. This approach emphasizes
repetitive, structured movements designed to maximize
contraction efficiency and promote effective blood flow'.
Previous studies suggest that targeted calf muscle activation
can reduce thrombus formation, improve venous
hemodynamics, and enhance functional recovery in
bedridden patients''. However, limited research directly
compares conventional exercises with advanced calf
muscle pump training in patients with grade 1 DVT'™.
Understanding the comparative effectiveness of these
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interventions is crucial for developing evidence-based
rehabilitation protocols aimed at preventing thrombus
progression, improving venous flow, and enhancing patient
safety'>. Early, structured intervention may reduce the
incidence of complications, shorten hospital stays, and
improve quality of life for immobilized patients'. This
study aims to evaluate and compare the effects of
conventional exercises versus advanced calf muscle pump
training on venous flow, calf muscle performance, and
prevention of DVT progression in bedridden patients
diagnosed with grade 1 DVT".

MATERIAL AND METHODOLOGY:

This experimental intervention study was conducted at
KVYV, Karad, to assess the effectiveness of conventional
exercises versus advanced calf muscle pump training in
bedridden patients with grade 1 deep vein thrombosis. A
total of 82 participants were selected using purposive
sampling based on predefined inclusion criteria. The sample
size was determined considering statistical significance and
feasibility. The study duration was two months. A pre- and
post-test design was used to evaluate outcomes. Baseline
assessments included evaluation of venous flow using
Doppler ultrasonography, calf muscle pump performance,
and clinical signs of venous stasis. Participants were
randomly assigned to either a conventional exercise group,
performing ankle pumps, leg lifts, and passive range-of-
motion activities, or an advanced calf muscle pump training
group, focusing on structured, targeted activation of the
gastrocnemius and soleus muscles. Post-intervention
assessments were conducted using the same measures. Data
were analyzed descriptively to determine improvements in
venous return, calf muscle performance, and early DVT
management following the interventions.

DATA PRESENTATION, ANALYSIS RESULT AND
INTERPRETATION

A total of 82 bedridden patients diagnosed with grade 1
deep vein thrombosis were included in this study to evaluate
the effectiveness of conventional exercises versus advanced
calf muscle pump training. Participants were assigned to
either the conventional exercise group, performing ankle
pumps, leg lifts, and passive range-of-motion activities, or
the advanced calf muscle pump training group, targeting
structured activation of the gastrocnemius and soleus
muscles. Data on venous flow, calf muscle pump
performance, and clinical signs of venous stasis were
collected at baseline and after the two-month intervention
period. Post-intervention findings showed that both groups
demonstrated improvements; however, the advanced calf
muscle pump training group exhibited greater
enhancements in venous return, increased calf muscle
efficiency, and reduced signs of stasis. Data were

Graphical Representation

systematically recorded and analyzed using descriptive

statistical methods to determine the comparative
effectiveness of the interventions.
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RESULTS

The study findings revealed significant improvements in
venous flow, calf muscle pump performance, and reduction
of venous stasis following the intervention among
bedridden patients with grade 1 deep vein thrombosis.
Venous Flow:
The mean venous flow velocity demonstrated a marked
increase after the intervention. Pre-intervention values
averaged 12.5 + 2.1 cm/s, indicating reduced circulation
and venous stasis. Post-intervention measurements
increased to 189 £ 1.8 cm/s, reflecting a 51.2%
improvement, which was statistically highly significant (p
< 0.001). This suggests that targeted exercises effectively
enhance lower limb circulation and reduce the risk of
thrombus progression.

Calf Muscle Pump Performance:
Calf muscle pump efficiency showed notable improvement
following the intervention. The mean performance,
measured in repetitions per minute, increased from 15.2 +
3.0 pre-intervention to 24.4 + 2.5 post-intervention,
representing a 60.5% improvement with extreme statistical
significance (p < 0.001). This indicates that structured
activation of the gastrocnemius and soleus muscles
improves venous return and enhances muscular function in

bedridden patients.
Signs of Venous Stasis:
Clinical assessment of venous stasis demonstrated

significant reduction after the intervention. The mean
clinical score decreased from 3.8 + 0.7 pre-intervention to
1.7 £ 0.5 post-intervention, a 55.3% improvement (p <
0.001). The reduction in edema, limb swelling, and skin
changes reflects better venous circulation and effectiveness
of the exercise protocols in preventing DVT progression.
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INTERPRETATION

* Venous flow, calf muscle pump performance, and signs of
venous stasis improved significantly following advanced
calf muscle pump training in bedridden patients with grade
1 DVT.
* The p-values (< 0.001) indicate highly significant
improvements in venous velocity, muscle performance, and
clinical stasis scores.
* These findings suggest enhanced venous return, improved
calf muscle efficiency, and reduced risk of thrombus
progression.

DISCUSSION

The present study evaluated the effectiveness of
conventional exercises and advanced calf muscle pump
training in bedridden patients diagnosed with grade 1 deep
vein thrombosis (DVT). The findings demonstrate
significant improvements in venous flow, calf muscle pump
performance, and clinical signs of venous stasis following
both interventions. These results highlight the critical role
of early mobilization and targeted exercise in maintaining
venous circulation and preventing thrombus progression
among immobilized patients. Both conventional exercises,
including ankle pumps, leg lifts, and passive range-of-
motion activities, and advanced calf muscle pump training
were effective in enhancing lower limb circulation.
However, advanced calf muscle pump training proved to be
more efficient in improving outcomes. Targeted activation
of the gastrocnemius and soleus muscles promotes more
effective venous return, reduces venous pooling, and
enhances calf muscle contractility. These physiological
improvements are essential in preventing clot formation and
progression, particularly in patients with limited mobility.
The marked increases in venous flow velocity and calf
pump performance observed in this study underscore the
superiority of structured, repetitive, and focused muscle
activation compared to generalized limb exercises. The
reduction in clinical signs of venous stasis, including
edema, limb swelling, and skin changes, further supports
the effectiveness of targeted interventions. These
improvements not only enhance venous hemodynamics but
also contribute to overall lower limb health and functional
recovery, reducing the risk of complications such as
pulmonary embolism. Despite these positive findings,
several factors may influence intervention effectiveness.
Variability in baseline calf muscle strength, patient
compliance, overall mobility, and the duration of
immobilization can affect individual outcomes. Therefore,
a combination of conventional and advanced calf muscle
pump exercises, tailored to patient needs, may provide the
most optimal benefits. Overall, this study emphasizes the
importance of implementing structured calf muscle training
programs for bedridden patients with grade 1 DVT. Early,
targeted interventions can prevent thrombus progression,
enhance venous return, improve calf muscle function, and
ultimately support better patient safety and recovery
outcomes. These findings can inform rehabilitation
protocols and contribute to evidence-based clinical practice
for DVT management in immobilized populations.

CONCLUSION:

The present study concludes that advanced calf muscle
pump training is highly effective in improving venous flow,
enhancing calf muscle performance, and reducing clinical
signs of venous stasis in bedridden patients with grade 1
deep vein thrombosis. While conventional exercises also
showed beneficial effects, targeted activation of the
gastrocnemius and soleus muscles demonstrated superior
outcomes in preventing thrombus progression and
promoting efficient venous return. These findings highlight
the importance of early, structured, and focused exercise
interventions in immobilized patients to maintain lower
limb circulation and minimize the risk of complications
such as pulmonary embolism. Incorporating advanced calf
muscle pump training into routine rehabilitation protocols
for bedridden patients can enhance functional recovery,
improve patient safety, and support overall circulatory
health. Individualized exercise programs combining
conventional and advanced techniques may provide optimal
benefits, ensuring both practical feasibility and maximum
physiological effectiveness in DVT management
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