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ABSTRACT 

Chronic venous (varicose) ulcers are the most common cause of lower limb ulceration and occur 

because of chronic venous insufficiency, resulting in sustained venous hypertension, microcirculatory 

impairment, and delayed wound healing. These ulcers are often persistent and recurrent, significantly affecting 

the patient’s quality of life. In Ayurvedic literature, chronic non-healing wounds are described as Dusta Vrana, 

characterized by excessive discharge, discoloration, pain, and impaired healing. Negative Pressure Wound 

Therapy (NPWT) is an advanced wound care modality that enhances granulation tissue formation, reduces 

edema, and improves the wound environment. We report a case of a 62-year-old male with a three-month 

history of a non-healing ulcer over the medial aspect of the left lower leg. On examination, the ulcer measured 

8 cm × 5 cm with sloping margins, unhealthy granulation tissue, moderate serous discharge, surrounding 

hyperpigmentation, and pitting edema. Peripheral pulses were palpable, and the ankle–Brachial Index was 1.0. 

Duplex ultrasonography confirmed incompetence of the great saphenous vein without deep vein thrombosis. 

Following surgical debridement, NPWT was applied at a continuous pressure of–120 mmHg for five days. 

Post-treatment evaluation showed a reduction in ulcer area from 40 cm² to 26 cm² (approximately 35% 
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reduction), with healthy granulation tissue formation, a significant decrease in slough and exudate, reduced 

edema, and pain reduction from 6/10 to 2/10. No complications were observed. This case demonstrates that 

short-duration NPWT is a safe and effective adjunct in chronic venous ulcer management, conceptually 

aligning with the principles of Shodhana and Ropana described in Dusta Vrana management. 

KEYWORDS: Chronic venous ulcer, Varicose ulcer, Negative pressure wound therapy, NPWT, Dusta Vrana, 

Case report. 

INTRODUCTION 

Chronic venous ulcers, commonly referred to as varicose ulcers, are the most frequent cause of chronic 

lower limb ulceration worldwide(1). They arise as a complication of chronic venous insufficiency (CVI), a 

condition characterized by venous hypertension resulting from valvular incompetence, venous obstruction, or 

calf muscle pump failure(2). Clinically, these ulcers are typically found over the medial malleolus, have 

irregular margins, sloping edges, moderate to heavy exudation, and are often associated with periwound 

hyperpigmentation, lipodermatosclerosis, and edema(3). Despite being preventable and treatable, venous ulcers 

are notorious for their chronicity, recurrence, and significant impact on quality of life(4). 

In Ayurvedic literature, a chronic non-healing wound is described as Dusta Vrana. Classical texts such 

as the Sushruta Samhita describe Dusta Vrana as a wound vitiated by doshas, characterized by foul smell 

(durgandha), discoloration (vivarna), excessive discharge (atisrava), pain (shoola), and delayed healing(5). 

Chronic venous ulcers closely parallel this description owing to persistent inflammation, discharge, tissue 

destruction, and impaired reparative capacity. From an integrative perspective, venous ulceration may be 

understood as a localized manifestation of vitiated Rakta and Tridosha imbalance, predominantly involving 

Pitta and Kapha, compounded by circulatory disturbance resembling Vata aggravation(6). 

The primary etiological factor of venous ulcers is sustained venous hypertension(2). Incompetent 

venous valves allow blood reflux, leading to pooling in the distal lower limbs. Earlier deep vein thrombosis, 

varicose veins, prolonged standing, obesity, pregnancy, and advanced age are well-established risk factors(5). 

Persistent venous hypertension results in capillary dilation, endothelial dysfunction, and leakage of plasma 

proteins and inflammatory mediators into the interstitium(4). Over time, this leads to edema, tissue hypoxia, 

fibrin cuff formation, leukocyte trapping and microcirculatory compromise. The resultant chronic 

inflammatory state impairs normal wound-healing mechanisms, predisposing the skin to breakdown and ulcer 

formation following minor trauma(7). 

From an Ayurvedic standpoint, etiological factors (nidana), such as trauma (abhighata), improper 

wound management, excessive physical exertion, and vitiation of rakta, contribute to the development of 

Dusta Vrana(5). The persistence of doshic imbalance interferes with the normal stages of wound healing, 
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leading to chronicity and/or suppuration. The concept of impaired local circulation in modern medicine can be 

conceptually correlated with disturbed Vata function, while the inflammatory and exudative components align 

with Pitta and Kapha aggravation(6). 

Clinically, patients with venous ulcers present with dull aching pain that worsens with prolonged 

standing and improves with limb elevation. Associated symptoms include lower limb heaviness, edema, 

itching, hyperpigmentation, and visible varicosities(3). The ulcer itself is usually shallow with a granulating 

base, although chronic cases may show slough or secondary infection⁴. Recurrence is common if the 

underlying venous pathology is not addressed. 

Investigations aim to confirm venous insufficiency and rule out arterial diseases. Duplex 

ultrasonography is the gold standard for evaluating venous reflux and obstructions. Ankle-brachial index 

(ABI) assessment is essential before starting compression therapy to exclude significant arterial 

insufficiency(3). Further investigations, such as complete blood counts, blood glucose levels, and wound swab 

cultures, should be performed to evaluate infection or comorbidities⁴. In selected cases, venography or 

advanced imaging may be indicated(7,8). 

The management of venous ulcers primarily revolves around compression therapy, which remains the 

cornerstone of treatment for reducing venous hypertension and edema. However, chronic, large, or refractory 

ulcers often require adjunctive therapies to accelerate the wound healing process. Negative Pressure Wound 

Therapy (NPWT)(11) is a modern modality that enhances wound bed preparation, reduces exudate, promotes 

angiogenesis, and stimulates granulation tissue formation. By improving local perfusion and reducing edema, 

NPWT addresses the key pathophysiological components of both venous ulcers and Dusta Vrana, offering a 

bridge between traditional wound concepts and contemporary surgical innovation. 

Thus, exploring the role of NPWT in the management of chronic venous ulcers offers a meaningful 

opportunity to integrate modern wound care principles with the classical understanding of Dusta Vrana, 

potentially improving healing outcomes in refractory cases. 

MATERIALS AND METHODS  

 Study Design 

 Single case study conducted in a tertiary care surgical unit  

 Institutional ethical clearance obtained  

 Written informed consent taken from the patient  

Patient Details 

 Age/Sex:  62-year-old male  
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 Complaint: Non-healing ulcer over left lower leg for 3 months  

 History of onset: Began after minor trauma  

 Symptoms:  

o Dull aching pain (worse on standing, relieved on elevation)  

o Swelling of left lower limb  

o Visible varicose veins  

 No history of:  

o Diabetes mellitus  

o Peripheral arterial disease  

o Deep vein thrombosis 

General Examination 

 Afebrile  

 Stable vital signs  

 No systemic signs of infection  

Local Examination (Before NPWT) 

 Site: Medial aspect of left lower leg (near medial malleolus)  

 Ulcer size: 8 cm × 5 cm (40 cm²)  

 Shape: Irregular  

 Margins: Sloping  

 Floor: Unhealthy granulation tissue with yellow slough  

 Discharge: Moderate serous discharge  

 Surrounding skin:  

o Hyperpigmentation  

o Mild lipodermatosclerosis  

o Pitting edema  

 Peripheral pulses: Dorsalis pedis & posterior tibial palpable  

 No exposed bone/tendon  

Pain score (VAS): 6/10 

 Investigations 

Laboratory Investigations 

 Haemoglobin : 10.3 g/dL  
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 Total leukocyte count: 2,700/mm³  

 HbA1c: 5.4%  

 Renal function tests: Normal  

 Wound swab culture: No significant growth  

Vascular Assessment: 

 Ankle–Brachial Index (ABI): 1.0 (Normal)  

 Duplex Ultrasonography:  

o Great saphenous vein incompetence  

o Reflux at saphenofemoral junction  

o No deep vein thrombosis  

Diagnosis: Chronic venous (varicose) ulcer 

Intervention (NPWT Procedure) 

 Initial surgical debridement done under aseptic precautions  

 Sterile polyurethane foam dressing placed over wound  

 Airtight adhesive drape applied  

 Continuous negative pressure: –120  mmHg  

 Duration: 5 days  

 Dressing change on Day 3  

 Limb elevation advised  

 No compression during active NPWT phase  

 Post-Treatment Findings (After 5 Days NPWT) 

Ulcer Assessment: 

 Size reduced to 6.5 cm × 4 cm (26 cm²)  

 ~35% reduction in wound area  

 Healthy red granulation tissue  

 Minimal slough  

 Reduced exudate  

 Decreased periwound edema  

Pain score (VAS): Reduced to 2/10 

General Condition: 

 No device-related complications  
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 No secondary infection  

 Hemodynamically stable 

Outcome & Further Plan 

 Improved wound bed preparation  

 Significant granulation tissue formation  

 Planned initiation of compression therapy  

 Informed  definitive management of venous insufficiency  

Table:- Wound Assessment Before and After 5 Days of NPWT 

Parameter 

 

Before NPWT 

 

After 5 Days NPWT 

 

Site 

 

Medial aspect of left lower leg 

 

Same 

 

Ulcer Size 

 

8 cm × 5 cm 

 

6.5 cm × 4 cm 

 

Ulcer Area 

 

40 cm² 

 

26 cm² (~35% reduction) 

 

Margins 

 

Irregular, sloping 

 

Sloping, healthier appearance 

 

Floor 

 

Unhealthy granulation with yellow 

slough 

 

Healthy red granulation tissue 

 

Slough 

 

Present (moderate) 

 

Minimal 

 

Discharge 

 

Moderate serous 

 

Minimal 

 

Periwound Skin 

 

Hyperpigmentation, edema, 

lipodermatosclerosis 

 

Reduced edema, skin less 

indurated 

 

Foul Smell 

 

Absent 

 

Absent 

 

Exposed Structures 

 

None 

 

None 

 

Pain  

(VAS Score) 

 

6/10 

 

2/10 

 

 

Table:- Clinical Assessment of Venous Ulcer Before and After NPWT 

Parameter 

 

Before NPWT 

 

After NPWT 

 

Varicose Veins 

 

Present (GSV distribution) 

 

Present 
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Limb Edema 
 

Pitting Edema Present 
 

Significantly reduced 
 

Local Warmth 

 

Mild 

 

Absent 

 

Tenderness 

 

Present 

 

Minimal 

 

Peripheral Pulses 

 

Dorsalis pedis & posterior 

tibial palpable 

 

Same 

 

Signs of Infection 

 

None 

 

None 

 

 

                 

 

            Before                                           NPWT                                           After 

 

DISCUSSION 

Chronic venous (varicose) ulcers(7,8) represent the end stage of chronic venous insufficiency (CVI), 

characterized by sustained venous hypertension due to valvular incompetence, reflux, or obstruction. The 

medial malleolar location, irregular margins, moderate exudation, surrounding hyperpigmentation, and edema 

observed in this case are classical features of venous ulceration. Persistent venous hypertension leads to 

capillary dilation, leukocyte activation, endothelial damage, and extravasation of plasma proteins into the 

interstitial space. Over time, this results in the formation of fibrin cuffs, microcirculatory compromise, tissue 

hypoxia, and chronic inflammation. These pathophysiological events interfere with the normal stages of 

wound healing—hemostasis, inflammation, proliferation, and remodeling—resulting in delayed healing and 

recurrence of the disease. 
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In the present case, the patient had a three-month history of a non-healing ulcer despite conventional 

saline dressings. Duplex ultrasonography confirmed great saphenous vein incompetence without deep vein 

thrombosis, supporting the diagnosis of a chronic venous ulcer. The absence of diabetes, arterial insufficiency 

(normal ABI), and infection ruled out the confounding etiologies. This allows focused management directed 

toward improving the wound microenvironment and preparing the ulcer bed for definitive venous correction 

and compression therapy. 

The application of Negative Pressure Wound Therapy (NPWT) for five days resulted in a 35% 

reduction in wound area, significant decrease in slough and exudate, reduction in edema, and visible 

improvement in healthy granulation tissue formation. The pain score also reduced markedly from 6/10 to 2/10. 

These findings align with the known physiological effects of NPWT on chronic wounds. 

Mechanism of Action of NPWT in Venous Ulcer 

NPWT promotes wound healing through multiple synergistic mechanisms. 

Macrodeformation (Wound Contraction) 

The application of controlled subatmospheric pressure draws the wound edges inward, mechanically reducing 

the wound dimensions. This explains the early reduction in ulcer size observed within five days in this case. 

Microdeformation at Cellular Level 

The foam interface transmits mechanical stress to cells in the wound bed, stimulating: 

 Fibroblast proliferation  

 Angiogenesis  

 Collagen synthesis  

 Growth factor release  

This mechanical microstrain accelerates granulation tissue formation, which is clinically evident as healthy red 

granulation tissue after therapy. 

Reduction of Interstitial Edema 

Venous ulcers are characterized by increased interstitial fluid due to venous hypertension. NPWT removes 

excess exudate and decreases tissue edema, thereby: 

 Improving local blood flow  

 Enhancing oxygen and nutrient delivery  

 Reducing inflammatory mediator concentration  

The observed reduction in periwound edema supports this mechanism. 
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Decreased Bacterial Bioburden 

Although not a substitute for antibiotics, continuous suction reduces bacterial colonization and biofilm 

formation by removing wound exudates. In this case, no secondary infection developed during the treatment. 

Improved Perfusion 

Studies have shown that NPWT increases the local microcirculatory blood flow around the wound 

margins. In venous ulcers, where microvascular compromise plays a significant role, improved perfusion 

contributes significantly to faster healing. 

Wound Bed Preparation 

NPWT improves the wound environment by: 

 Reducing slough  

 Promoting uniform granulation  

 Creating a moist, protected environment  

This makes it particularly useful before skin grafting or the initiation of compression therapy. 

Additional Clinical Insights 

Although compression therapy remains the gold standard in venous ulcer management, NPWT can 

serve as an effective adjunct in selected cases, particularly in the following situations: 

 Large ulcers with heavy exudate  

 Chronic, non-healing ulcers  

 Ulcers requiring rapid wound bed preparation  

 Pre-grafting optimization  

Short-duration NPWT, as in this case, shows that even a brief course can significantly accelerate the 

early wound healing phases. Early granulation may reduce total healing time when followed by appropriate 

compression and definitive venous management. 

Correlation with Dusta Vrana 

From an integrative perspective, chronic venous ulcers parallel the Ayurvedic concept of Dusta Vrana, 

characterized by persistent discharge, discoloration, and delayed healing due to doshic imbalance. The removal 

of excess exudate and reduction of local inflammation by NPWT may be conceptually correlated with 

Shodhana (cleansing) principles described in classical texts. The promotion of granulation tissue resembles the 

Ropana (healing) process. Thus, NPWT can be viewed as a modern technological approach to achieving goals 

like classical wound management principles. 
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Clinical Implication 

This case highlights that NPWT is a safe, effective, and well-tolerated modality that accelerates 

granulation tissue formation, reduces edema and exudate, decreases pain, and prepares chronic venous ulcers 

for definitive therapy. When integrated with compression therapy and correction of venous reflux, NPWT may 

significantly improve overall healing outcomes. 

CONCLUSION 

Chronic venous (varicose) ulcers are a challenging clinical entity resulting from sustained venous 

hypertension, microcirculatory compromise, persistent inflammation, and impaired tissue repair. Their 

chronicity, recurrence, and impact on quality of life require effective wound bed optimization alongside 

correction of the underlying venous pathology. In the present case of a three-month non-healing ulcer over the 

medial aspect of the left lower limb, Negative Pressure Wound Therapy (NPWT) applied for five days 

produced significant early clinical improvement, including approximately 35% reduction in wound area, 

marked enhancement of healthy granulation tissue, substantial reduction in slough and exudate, decreased 

periwound edema, and significant pain relief. 

The observed improvement can be attributed to the multimodal mechanism of action of NPWT: 

macrodeformation leading to wound contraction, microdeformation stimulating cellular proliferation and 

angiogenesis, effective removal of excess interstitial fluid, improved local perfusion, reduction of bacterial 

load, and optimal wound bed preparation. These effects directly address the core pathophysiological 

disturbances associated with chronic venous ulcers. 

From an integrative perspective, chronic venous ulcers closely parallel the Ayurvedic concept of Dusta 

Vrana, characterized by excessive discharge, chronic inflammation, and delayed healing. NPWT, through its 

cleansing and granulation-promoting actions, aligns conceptually with the principles of Shodhana 

(purification) and Ropana (healing), thus representing a modern technological modality that achieves classical 

wound management goals. 

Although compression therapy remains the cornerstone of venous ulcer management, this case 

demonstrates that short-duration NPWT serves as a valuable adjunct in refractory cases, accelerating early 

healing phases and preparing the wound for definitive management. Therefore, NPWT may be considered a 

safe, effective, and clinically meaningful therapeutic option for selected patients with chronic varicose ulcers, 

bridging traditional wound concepts with contemporary surgical innovations. 
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