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ABSTRACT

Heparin possesses anti-inflammatory, antihistaminic, anti-allergic, serotonin-
blocking, and proteolytic enzyme-inhibiting properties. Topical forms of heparin
have been used in burn care to prevent burn wound extension, minimize skin
tissue loss, promote faster healing with fewer contractures, relieve pain, reduce
tissue edema and exudation, prevent infection, and support revascularization,
granulation, and epithelialization of deeply burned tissue. Similarly, topical
lignocaine in gel form has been applied to raw burn areas and post-skin graft sites,
showing significant effectiveness in pain relief. In addition to analgesia, lignocaine
has also been shown to reduce edema and post-burn ischemia. In this case report,
we discuss the combined use of topical heparin and local anesthetic as part of burn
wound management.
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INTRODUCTION burn injuries, it is essential to consider not
only the physical suffering but also the
prolonged hospital stays, loss of workdays,
and significant financial burden. Patients

Burns are a serious form of physical trauma that
can profoundly impact both the physical and
mental well-being of a patient. In managing
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with burns require prompt and specialized
care to reduce morbidity and mortality.
Heparin is a multifunctional agent with anti-
inflammatory, antihistaminic, anti-allergic,
serotonin-blocking, and proteolytic enzyme-
inhibiting properties.! It has been used via
inhalational, parenteral, and topical routes in
the treatment of thermal injuries. Topically,
heparin has shown benefits in preventing burn
wound extension, limiting skin tissue loss,
accelerating healing with fewer contractures,
relieving pain, reducing tissue edema
and exudation, preventing infection, and
promoting revascularization, granulation, and
re-epithelialization of deeply burned tissue.?

Lignocaine, alocal anesthetic, has demonstrated
the ability to enhance analgesic effects, reduce
the adverse consequences of opioid use, and
decrease the need for escalating opioid doses in
burn patients. Topical lignocaine gel has been
effectively used on raw burn wounds and
post-skin graft donor sites, with positive results
indicating significant pain relief. By inhibiting
the release of inflammatory mediators,
lignocaine also helps reduce pain, edema, and
post-burn ischemia.

Given the complementary benefits of both
agents, this study was conducted to assess pain
levels using the Visual Analogue Scale (VAS)
over the first 24 hours following application.
This review highlights the importance
and potential effectiveness of a combined
topical heparin and lignocaine therapy in the
management of burn injuries.

MATERIALS AND METHODS

This prospective observational study
was conducted in the Department of Plastic
Surgery at a tertiary care institute in India,
following approval from the departmental
ethical committee. Informed written consent
was obtained from the patient. The subject
of the study was a 24-year-old male with no
known comorbidities, who presented with
second-degree deep thermal burns on the
neck, chest, and upper limb, constituting 15%
of the total body surface area (Figure 1). Upon
admission, the patient was managed according
to the WHO burns protocol. At the time of
admission, the patient’s Visual Analogue Scale
(VAS) score for pain was 8/10.

JPST / Volume 6 Number 2 / July-December 2025



Divya Darshan, Ravi Kumar Chittoria, Amrutha ].S. et al, Assessment of the Analgesic Efficacy of 65
Alkalinized Heparin and Lignocaine in Pain Attenuation During Burn Dressing Changes

Figure 2: Heparin and lignocaine saline irrigation
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A mixture of topical heparin and alkalinized
lignocaine 2% was used for burn wound
irrigation before each dressing. The burn
wound was irrigated for 10-15 minutes with
this mixture during every dressing change
throughout the patient’s hospital stay (Figure 2).
Following the irrigation, a collagen dressing
was applied to the burn wounds.

Mixture of Topical Heparin and Alkalinized
Local Anesthetic Solution:

Combine 50,000 units of Heparin (10 mL of
Heparin @ 5000 IU/mL), 200 mg Lidocaine
hydrochloride (10 mL of 2% Lidocaine), and 420
mg Sodium Bicarbonate (5 mL of 8.4% Sodium
Bicarbonate) in 15 mL of sterile water.3*

Apply the solution by spraying (for large
burn surface areas) or by dripping (for small
burn surface areas).

A fresh solution should be prepared for each
burn dressing.

Using a 20 mL syringe, the mixture was
sprayed onto the burn area until the pain
subsided. This procedure was repeated with
every dressing change to provide pain relief
and reduce the need for opioid medication.
After the wound irrigation, the burn wounds
were dressed with a collagen dressing.

RESULTS

Pain intensity was assessed using the Visual
Analog Scale (VAS), where a score of 1 indicates
no pain and 10 indicates the worst possible
pain. After 15 minutes of irrigation with the
topical solution, the dressing was applied, and
the VAS pain score reduced to 3/10.

DISCUSSION

Burn injuries can be classified into six major
categories based on the mechanism of injury:
scalds, contact burns, fire, chemical, electrical,
and radiation burns. Among liquid burns, spill
and immersion scalds are further subtypes,
while fire-related injuries are categorized into
flash burns and flame burns. The mechanism of
burn injury can serve as a predictor of clinical
outcome. For instance, patients with flame or
electrical burns often require hospitalization,
whereas those with burns from sun exposure
or hot surface contact are typically managed
on an outpatient basis.

Burn injuries remain a major concern in
critical care, especially among children,
where they continue to be a significant global
health issue contributing to severe morbidity
and mortality. Despite general similarities
in treatment protocols, there are notable
physiological and psychological differences
between pediatric and adult burn care. In
neonates, infants, and children, the dermal
layer is thinner than in adults, leading
to increased risks of hypothermia due to
evaporative losses and a greater need for
isotonic fluid resuscitation.

Heparin, known primarily for its
anticoagulant properties, possesses a flexible
structure and strong anionic charge that allows
it to interact electrostatically with a wide
range of molecules.” Beyond anticoagulation,
heparin has demonstrated anti-inflammatory
and wound-healing properties.® It can
accelerate the molecular processes of wound
healing, making it particularly beneficial for
both acute and chronic burn wounds. Initially,
heparin enhances collagen production and
deposition, but it later slows and facilitates
collagen absorption, thereby preventing fibrin
accumulation and scar formation.

Heparin also inhibits secretory neutrophil
products such as elastase, cathepsin G,
and proteinases that are known to degrade
extracellular matrix components and growth
factors, while promoting further neutrophil
recruitment. Heparin limits the activity of these
molecules through electrostatic interactions.
In burn care, heparin has been utilized for
multiple roles beyond anticoagulation,
including the treatment of sepsis, inhalation
injuries, venous thrombosis, and in facilitating
wound healing and pain management.”

Research has shown that heparin therapy
improves blood flow, prevents clot formation
and infarctions, reduces inflammation and pain,
promotes revascularization of ischemic tissue,
supports granulation tissue development,
regulates collagen, minimizes scarring, and
reduces the risk of contractures.® Clinically,
patients experienced less pain, erythema,
and edema following heparin application.
A notable observation was that the required
dose of heparin inversely correlated with the
extent of burn injury.’ Post-irrigation, blister
exudates diminished, and the blisters acted
as autologous biological dressings, revealing
smooth new skin underneath, which often
desquamated naturally within 10 to 14 days.
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The improved outcomes in heparin-treated
patients are primarily attributed to enhanced
revascularization of ischemic tissues, likely due
to heparin’s pro-angiogenic properties.”’ These
effects are especially beneficial during the
early stages post-burn when inflammation and
wound healing responses are most critical.l!
Topical heparin has been widely reported to
promote faster and scar-less healing of burn
wounds, and it provides significant pain relief
as measured on the Visual Analogue Scale.’?

However, certain complications have
been reported with heparin use, including
heparin-induced thrombocytopenia,

osteoporosis, excessive bleeding from burn
wounds, epistaxis, hemoptysis, hematuria,
and allergic reactions.”® To monitor for
adverse effects, standard blood tests are
supplemented with bleeding time, clotting
time, and activated partial thromboplastin
time (aPTT) measurements. The amount of
topically applied heparin is typically guided
by observed revascularization and granulation
tissue formation.'* Despite its efficacy, the
high cost of heparin approximately ¥2500 for a
5 mL vial (5000 IU/mL) limits its widespread
availability in resource-limited settings.

Lidocaine is a well-established local
anesthetic recognized for its potent analgesic
properties.”® Although its use in burn care
has historically been limited due to concerns
about toxicity, allergic reactions, and delayed
epithelialization, it is now understood that
many of the previously reported allergic
responses were due to epinephrine rather than
lidocaine itself. True lidocaine allergies are
exceedingly rare.'®

CONCLUSION

A mixture of topical heparin and local
anaesthetic (2% lignocaine) can be effectively
used in the management of burn wounds,
yielding satisfactory clinical outcomes.
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