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a b s t r a c t

Burn injuries are frequent, horrifying, and life-threatening conditions that are still challenging to cure.
Complications like scarring, keloid formation, and contractures are the main challenges for the treating
surgeon. The Ayurvedic classics explain different treatment modalities for the management of burn
wounds, like oral medicines, topical applications prepared with herbal medicines, ghee, oil, and typical
wound dressing techniques like Patraadaana (wound covering with medicinal leaves), and fumigation
therapy, etc. Here we report a case of accidental burn injury with a TBSA of 27% First degree (superficial)
and 15% second degree (deep partial-thickness) burns with complaints of fever and burning sensation at
the burn site. On the basis of the symptoms listed in the classical texts of Ayurveda, the case was
diagnosed as Pramadadagdha (accidental burn). To properly manage the burn wound, an integrated
therapy strategy was designed. Ropanaghrita (medicated ghee) was applied locally, followed by the
application of Tinospora cordifolia leaves to cover the wound, fumigation therapy, and oral medications to
hasten wound healing and reduce infection. In the first seven days, modern medicine was used as
emergency care in addition to Ayurvedic management. Within 60 days of receiving treatment, the burn
wound had entirely healed, and the patient was able to resume her regular work activities. In the current
situation, the combined strategy produced encouraging burn management outcomes.
© 2023 The Authors. Published by Elsevier B.V. on behalf of Institute of Transdisciplinary Health Sciences
and Technology and World Ayurveda Foundation. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Burn injuries can occur from fire, moist heat, electrical source,
chemical agents, radiations, etc [1]. In India, an estimated [6,7]
million cases of mild to severe burns are reported each year [2,3].
Burn injuries are typically 86% thermal in origin, 4% electrical, and
3% chemical in nature. Burn injuries are more common in low- and
middle-income people [4]. Standard guidelines for managing burns
include fluid resuscitation, airway preservation, analgesics, broad-
spectrum antibiotics, nutritional support, escharotomy, fas-
ciotomy, skin grafting, and tetanus prophylaxis [5]. Topical appli-
cations, such as silver sulfadiazine, silver nitrate gel/solution, and
fusidic acid, form the foundation of burn wound care. Dermatitis,
renal failure, wound infection, and pneumonia are early compli-
cations, while scarring and contractures are late complications [6]
ary University, Bangalore.

B.V. on behalf of Institute of Transd
e (http://creativecommons.org/lice
Even after overcoming these early complications of burns with the
utmost emergency care, the late complications remain. Acute res-
piratory distress syndrome and septicemia are the most chal-
lenging aspects of treating burn cases.

Burn injuries are discussed under Dagdhavrana in Ayurveda. The
classification of burn injuries and treatment by Acharya Susrutha
can be closely related to the degree of burn in modern science, with
terms like Plushta (first-degree burn), Durdagdha (second-degree
partial thickness burn), Samyakdagdha (second-degree full-
thickness burns), and Atidagdha (third-degree burn, involving
muscle and joints) [7]. Sixty therapeutic procedures are explained
in the Ayurvedic classics for the management of wounds. Dressing
of the burn wound with medicated ghee preparations and
bandaging with Tinospora cordifolia leaves, as well as wound
fumigation with medicinal drugs, were important treatments
considered under local wound care [8]. Oral medicines like triphala
guggulu, punernava mandoor, punernavadi kashaya, etc. were
advised in the management of various symptoms of burn wounds.
isciplinary Health Sciences and Technology and World Ayurveda Foundation. This is
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Here, we report a case of accidental burn injury which was
managed effectively with integrated approach, i.e., Ayurvedic and
modern medicine treatment principles.
2. Patient information and clinical findings

A 44-year-old female presented with burns over: the whole of
the posterior side of the right arm; the whole right forearm with
hand; more than two-thirds of the back; the right lateral sides of
the chest and abdomen; part of the lower chest and upper
abdomen over the anterior trunk; and the posterior and lateral
areas of the right thigh with the right hip (Fig. 1 and 2).

The incident was caused by the flame from a gas explosionwhile
cooking. For five days, the patient was treated conservatively at an
Modern medicine hospital, receiving intravenous antibiotics and
anti-inflammatory drugs as well as wound care (application of
Silverex ointment) (Table 1). She was discharged as her complaints
had subsided and was advised to rest at home. She approached our
hospital as symptoms like fever and intense pain at the burn site
were aggravated due to a lack of definitive care and negligence by
the patient. The general examination revealed that she was
moderately built and well-nourished. The systemic examination
revealed that she was conscious, well-oriented, and without any
co-morbidities. Her vital signs showed a pulse rate of 108 beats per
minute, blood pressure of 100/70 mm of Hg, a respiratory rate of 24
per minute, and a body temperature of 99.8 �F. The local exami-
nation revealed second-degree partial-thickness burns on the
posterior side of the right arm (centre with red, white, and eschar)
and first-degree burns (periphery with pink color) over the right
forearm and hand. Second-degree partial-thickness burns (red,
white, and eschar) were seen over the scapular region and first-
degree burns (pink color) on more than two-thirds of the back.
Second-degree partial-thickness burns were seen from the right
Fig. 1. Assessment o
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axillary region to the right hip, which are second-degree partial-
thickness burns seen on the lower chest and upper abdomen over
the anterior trunk. A second-degree partial-thickness burn was
seen in the posterior and lateral areas of the right thigh. The hae-
matology and urine reports revealed haemoglobin of 9.2 gm%, WBC
count of 13,700 cells/cumm, Neutrophils - 58%, Lymphocytes - 28%,
Eosinophil �12%, and Monocytes - 2%, ESR of 160 mm/hr, Platelet
count of 428,000 cells/cumm, BT - 3 min, CT - 6 min, RBS 184 mg/dl,
blood urea 18 mg/dl, serum creatinine 0.9 mg/dl, and RBC count of
3.57 million/cumm. The patient was catheterized to observe the
urine output.

2.1. Diagnosis

The diagnosis was established based on the signs, symptoms,
and clinical examination. It was diagnosed as an accidental burn
injury with a TBSA of 27% for the first degree (superficial with a
pink colour appearance) and 15% for the second degree (deep
partial-thickness burn with eschar) burn. In Ayurveda, it was
diagnosed as Plushta and Durdagdha, and treatment was planned
accordingly.

2.2. Therapeutic intervention

The treatment protocol was designed with an integrated
approach, i.e., Modern medicine and Ayurveda. The prognosis and
probable complications, risks were informed to the patient and
their relatives; later, treatment was initiated after obtaining high-
risk consent. The patient was initially treated by a modern med-
icine specialist with standard treatments like fluid therapy,
intravenous antibiotics, and anti-inflammatory drugs. According
to the “4-2-100 fluid replacement rule, the fluid requirement was
2400 ml. As the patient was taking fluids orally (1500 ml), a
f burn wound.



Fig. 2. Initial stage(A)(B)(C).

Table 1
Time line

25/03/2021 Patient met with accidental burn injury and received emergency care in modern hospital.
1/4/2021 Symptoms aggravated due to lack of definitive care and negligence by the patient.
04/04/2021 to 31/05/2021 Integrated approach (Ayurveda and Modern medicine) was initiated and patient responded well with treatment.
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900 ml fluid deficit was present, and it was substituted by 1000ml
of crystalloids (900 ml replacement þ 100 ml to overcome
insensible loss) [9].

Local burn wound care was done with ropana ghrita application
over the burn site followed by bandaging with T. cordifolia leaves
(Fig. 3) twice daily. As a measure for infection control, fumigation
was done twice daily at the burn site and the patient's room with
powders of medicinal drugs like Commifora mukul, Neem leaves,
etc. The therapeutic interventions and oral medications are high-
lighted in Table 2 and the assessment of wound healing (with the
“Bates-Jensen wound assessment tool”) are shown in Table 3 [10].
2.3. Follow up and outcome

The patient was admitted for a period of 25 days and advised to
continue the same oral medications after discharge, along with the
Ropana ghrita application. The drugs for fumigation were given to
the patient and shewas instructed to continue at home. The patient
was advised to perform themovements of affected joints in order to
prevent contracture and asked to visit the hospital every 10th day
for assessing the changes in the wound. The wound healed
Fig. 3. Ropana ghrita application
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completely (Fig. 4) with mild contracture (at the wrist joint, elbow
joint, and axilla, where the second-degree partial-thickness burns
were present) after 60 days of treatment. The patient is now able to
perform her routine activities without any discomfort.
3. Discussion

Burn injury management is a difficult task as it causes signifi-
cant pain and disability to the victims. These injuries requires
proper wound care as they are more susceptible to infection. Long-
term heat/temperature exposure causes tissue damage and protein
denaturation, resulting in the release of toxic metabolites that
cause localized oedema and a systemic inflammatory response [11].
The prime concern in burn injury management is late complica-
tions like scarring, pigmentation, contractures, and keloid forma-
tion, so the process of wound healing and the final outcome of this
process are entirely dependent on how it is managed throughout
the stages of wound healing.

The treatment principles are designed by analyzing the degree
of burn and its systemic effect on the body. Initially, the case was
managed with standard treatment protocol, i.e., intravenous fluid
with Patraadaana(A)(B)(C).



Table 2
Therapeutic intervention and oral medicine

Sl No Plan of care Procedure Duration(Days)

5-10 10-15 15-20 20-25 Follow up

25-35 35-45 45-60

01 Modern medicine IV Antibiotics like Injection Odicef-S (ceftriaxone with
sulbactum) 1.5 grams Intravenous twice daily
Intravenous metronidazole 100 millilitre thrice daily
Injection Gentamycin 80 milligrams Intravenous twice
daily

✓

✓

✓

02 Intravenous (IV) fluids IV fluids like Dextrose Normal Saline (DNS), Ringer
Lactate (RL) -1500 millilitre/day
Tab Paracetamol 500 mg SOS

✓

Ayurveda management (Internal)
01 Tab.Triphala guggulu 250 milligrams two times daily after food ✓ ✓ ✓ ✓ ✓ ✓ ✓

02 Tab.Punarnava mandoora 250 milligrams two times daily after food ✓ ✓ ✓ ✓ ✓ ✓ ✓

03 Punarnavadi kashaya 10 millilitre thrice daily after foodwith warm water ✓ ✓ ✓ ✓ ✓ ✓ ✓

04 Tab Chandrakala rasa 250 milligrams two times daily after food ✓ ✓ ✓ ✓ ✓ ✓ ✓

05 Tab Kamadugha with mukta 250 milligrams two times daily after food ✓ ✓ ✓

Wound Care (External)
06 a) Wound healing Ropaha ghrita application followed with tinospora

cordifolia leaves bandage twice daily
✓

✓

✓

✓

✓

✓

✓

✓

✓ ✓ ✓

b) Fumigation Twice daily ✓ ✓ ✓ ✓ ✓ ✓ ✓

Table 3
Assessment of wound healing

1st day 10th day 20th day 25th day 35th day 45th day 60th day

Pain (VAS) 10 7 4 2 1 e e

Total body surface
area (TBSA) RULE

Anterior trunk 08% 08% 6% 3% 2% e e

Posterior trunk 12% 12% 6% 3% 2% e e

Right upper limb 8% 8% 4% 3% 2% e e

Right lower limb 10% 10% 5% 3% 2% e e

Floor Anterior trunk Yellow slough with
centralized Eschar

Yellow slough with
centralized Eschar

Yellow slough with
centralized Eschar

Mild slough
with#RGT

#RGT *ES *ES

Posterior trunk Yellow slough with
centralized Eschar

Yellow slough with
centralized Eschar

Yellow slough with
centralized Eschar

Mild slough with
#RGT

#RGT *ES *ES

Right upper limb Yellow slough with
centralized Eschar

Yellow slough with
centralized Eschar

Yellow slough with
centralized Eschar

Mild slough with
#RGT

#RGT *ES *ES

Right lower limb Yellow slough with
centralized Eschar

Yellow slough with
centralized Eschar

Yellow slough with
centralized Eschar

Mild slough with
#RGT

#RGT *ES *ES

Discharge Anterior trunk Purulent Serous Serous e e e e

Posterior trunk Purulent Serous Serous e e e e

Right upper limb Purulent Serous Serous e e e e

Right lower limb Purulent Serous Serous e e e e

Granulation tissue Anterior trunk e No granulation
tissue

No granulation
tissue

#RGT #RGT e e

Posterior trunk e No granulation
tissue

No granulation
tissue

#RGT #RGT e e

Right upper limb e No granulation
tissue

No granulation
tissue

#RGT #RGT e e

Right lower limb e No granulation
tissue

No granulation
tissue

#RGT #RGT e e

Epithelialisation Anterior trunk e e No epithelialisation No epithelialisation No epithelialisation *ES *ES
Posterior trunk e e No epithelialisation No epithelialisation No epithelialisation *ES *ES
Right upper limb e e No epithelialisation No epithelialisation No epithelialisation *ES *ES
Right lower limb e e No epithelialisation No epithelialisation No epithelialisation *ES *ES

VAS- Visual analogue scale, #RGT eRed granulation tissue, *ES e Epithelialisation.
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resuscitation, broad-spectrum antibiotics, anti-inflammatory
drugs, and analgesics.

The present case was treated as per the Plushta and Durdagdha
lines of management, which highlights, external treatment mo-
dalities like application ofmedicated ghee, Covering the wound area
with Tinospora cordifilia leaves, wound fumigation, andoral medi-
cations. The medicines used for topical application should possess
properties like good tissue penetration, debridement property,
antimicrobial, anti-inflammatory, and provide amoist environment
for faster wound healing [12].
4

Ropana ghritawas used as an external application in the wound
management because it contains ingredients like Madhuchista
(beeswax), Madhuka (Madhuca indica Linn), Lodhra (Symplocos
racemosa Linn), Sarjarasa (Vateria indica Linn), Manjistha (Rubia
cordifolia Linn), Chandana (Santalum album Linn), Murva (Morus
alba Linn), Go-Ghrita (Cow's ghee) [13]. The formulation possess
properties likewound healing, increase complexion, Twachya (good
for skin), Raktaprasadana (blood nourishment), Sheeta (cold po-
tency), Lekhana (scraping), Jantughna (antimicrobial), etc which
helps in the wound healing process. The Go ghrita possesses



Fig. 4. 60 th day after treatment(A)(B)(C).
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Rakshoghna (anti-microbial and anti-fungal), Vranashodhana
(wound cleansing), Vranaropana, and Vata pitta shamaka (pacifies
Vata and pitta dosha) properties with its madhura vipaka. This also
helps in lubricating the wound surface and prevents eschar for-
mation, as well as insensible loss of fluid from the burn site [14].
Manjishta is another content, which has active phytochemicals like
amino acids, saponin, carbohydrates, alkaloids, glycosides, phenolic
compounds, and tannins. It functions as an antitoxic, blood
detoxifying, antiseptic, and antioxidant agent [15].

Patraadaana has been the subject of numerous studies,
including lotus leaves as an alternative dressing material [16], ba-
nana leaves in secondary burnwounds, etc [17]. These studies show
that the non-adherent, waxy, and cool properties of the leaves
provide a healthy platform for proper and faster-wound healing
[16,17]. Guduchi (T. cordifolia, Linn) leaves are used in a wound
indicated in Pitta and Rakta dosha predominant condition. The
application of leaves for wound covering helps in the reduction of
burning sensation and accelerates wound healing. In this study, the
Guduchi leaves were applied over burn wounds after the applica-
tion of Ropanaghrita. The waxy surface of the leaves has non-
adherent properties, doesn't interfere with the intact epithelial
tissue bed, and a provide moist wound environment thus facili-
tating wound healing [18].

The Triphala guggulu possesses the properties like scraping,
anti-inflammatory and wound healing properties. Active phyto-
chemicals in this formulation include glycosides, amino acids,
flavonoids, tannin, steroids, protein, carbohydrates, and saponin
[19]. Triphala inhibits both gram-positive and gram-negative
bacteria growth [20]. Study on Triphala showed a decrease in
the bacterial count in granulation tissue and an increase in
collagen [21]. Increased epigallocate chingallate interaction with
collagen contributes to increased tissue regeneration and hastens
wound closure[22].

Kamadugha with Mukta was administered due to its properties
like Jantughna, raktaprasadana, kandugna, raktasthambaka (coagu-
lative), and rasayana (rejuvinative). Kamadugharasa is a kharaliya
preparation (classical method of drug preparation) with Kshara
nature (alkaline nature), which contains the ingredients like Pra-
vala (coral calx) and Mukta (pearl calcium). These ingredients
possess Deepana (appetizer) and Pachana (digestive) properties
which helps in Vranaropana. The preparation contains mostly the
Sheeta (cold) Virya (potency) drugs, thus doing the Pitta-shamana,
and helps in wound healing. Kamadugha rasa contains elements
like sodium, iron, aluminum, potassium, and other essential min-
erals for a healthy body [23].
5

Punarnava Mandura contains mainly Pippali, which has Agni
Deepaka, Pachana, Vataanulomaka (pacifies Vata), and Rasayana
properties [24]. Mandura Bhasma (calx of iron rust) is raktavridhi-
kara (improves hemoglobin). Amalaki (Emblica officinalis) is another
ingredient that helps in the absorption of iron, thus helping in
blood circulation. Punarnavamandoora is the best choice for oral
iron therapy [25].

Chandrakala rasa contains vangabhasma, lauhabhasma, rasa
sindhoora, and abhrakabhasmawhich acts on Baahya-abhyantar-
adaha (internal and external burning sensation), Brama (giddiness),
Murcha (unconsciousness), Raktapitta (bleeding disorder), etc [26].

Punarnavadi Kashaya possesses Laghu guna (lightness), Katu rasa
(spicy), and Ushna virya (hot potency) which does Amapachana
(improves indigestion), Kledaghana (reduces putrefaction) and re-
duces shotha (inflammation) [27]. The Punarnava (Boerhavia diffusa
Linn) acts as an excellent anti-inflammatory and diuretic [28].

Wound fumigation is explained in the classics as Rakshognavidhi
(anti-microbial/anti-fungal etc.) in Janapadodhwamsa vyadhis
(communicable diseases), and Vranachikitsa (wound management)
[29]. Direct reference in the classics regarding use of fumigation in
burn injuries are not available, but cross-references to protect
wounded from various entities are available. Various treatments are
advised to protect the wounded person and the wound, among which
fumigation is one. In this case, the Dhoopana karma was done with
Nimba (Azadirachta indica), Guggulu (Commiphora wightii), Ushira
(Vitiveria zizanioides), Vacha (Acorus calamus), Sarsapa (Brassica
campestris), and cow ghee [29]. Neem has a very high sensitivity
towards Streptococcus pyogenes and Staphylococcus aureus. The
Krimighna, Kandughna and kushtagna properties of the drugs hel-
ped inwound healing and also prevented secondary infections [30].

Burn care demands extended hospitalization, which might be
the major source of secondary infections [31]. This integrated
approach accelerated wound healing and thereby shortened hos-
pital stay; further research in this approach is necessary to provide
evidence based results.

4. Conclusion

Burn management is a challenging task; even after complete
recovery complications such as contractures, discoloration and
keloid formation occur invariably. The present case was success-
fully treated with an integrated approach, i.e. Ayurveda andModern
medicine. The wound healed completely within 60 days of the
treatment. The integrated approach minimized the hospital stay,
contracture and enhanced the wound healing process with
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minimal discoloration. Ayurvedic procedures such as fumigation,
medicated ghee application, and Tinospora leaves bandaging has
given promising results in the burn wound healing. It was a single
case study; further research in this field is essential with inclusion
of larger samples.

Informed consent

The informed consent regarding documentation and publication
of the case was obtained from the patient.

Patient perspectives

The patient was satisfied and pleased with the care which was
provided in the hospital. She is now able to perform her routine
activities without discomfort.
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