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A B S T R A C T   

Crush injuries to the foot have become increasingly prevalent in contemporary settings, primarily arising from 
incidents such as the impact of large objects falling onto the foot or involvement in traffic accidents. The 
complexity of treating these injuries is compounded by the intricate anatomy of the foot. In specific scenarios, the 
implementation of an integrated management approach could prove advantageous. 

In this report, we depict the case of a 23-year-old male who visited the Shalya OPD with a wound on his left 
foot caused by trauma. The wound covered the medial portion of the foot, involving the dorsal area, and 
measured roughly 20 cm by 9 cm and was unable to walk. We successfully managed the case by adopting an 
integrative approach. The Ayurvedic treatment included Panchavalkala kashaya for wound irrigation, as well as 
oral administration of Amalaki rasayana, Triphala guggulu, Shatavari churna and Ashwagandha churna. Jatyadi taila 
was topically applied. For the first seven days, in addition to these ayurvedic medications, we also employed 
analgesics and antibiotics to treat infection and pain. To accomplish early closure, we employed a split-thickness 
skin graft after sufficient granulation tissue had appeared. 

The wound was completely healed within three months and the patient was able to walk freely without any 
support. The combined approach yielded a promising result in this case.   

1. Introduction 

Post-traumatic dorsal foot wounds are quite common in clinical 
practice but epidemiological studies are scarce on foot injuries in India 
[1]. The reported incidence of foot injuries to be 7.4% in polytrauma 
cases. Foot injuries predominantly occur in males as compared to fe
males (ratio >4:1), and are more prevalent in the fourth decade of life 
[2]. Road traffic accidents are the most common cause of traumatic 
dorsal foot injuries [3]. The skin and subcutaneous tissue on the dorsum 
of the foot are relatively thin and loose, thus the tendons and bones are 
typically exposed in these types of traumatic injuries. Additionally, 
because the skin is loosely attached to the underlying tendons, liga
ments, and bones, the dorsum of the foot is prone to avulsion injuries. It 
is also challenging to manage these wounds because there aren’t enough 
local tissues available for covering [4]. While there aren’t any specific 
set protocols for treating traumatic injuries to the dorsum of the foot, 

debridement and reattaching the avulsed flap are usually enough if the 
blood supply is sufficient [5–7]. However, split and full-thickness grafts 
and flaps, along with microvascular anastomoses, can be necessary in 
more complicated cases with significant separation. 

Ayurveda, an ancient traditional system of medicine originating 
from India, is grounded in experiential knowledge and it has been 
practiced for generations. The elaborate description of the wounds 
under the term Vrana is available in Sushruta Samhita, one of the 
legendary compilations of Ayurveda. Wounds described in Ayurveda 
have two origins; one is Nija (intrinsic factors) and another is Agantuja 
(exogenous factors e.g. due to trauma) [8]. Traumatic wounds 
(Sadyovrana) in Ayurveda, are categorized into six types: Chinna (cut 
wound), Bhinna (perforated wound), Viddha (punctured wound), Kshata 
(lacerated wound), Picchita (contusion), and Ghrishta (abrasion wound). 
Comprehensive information about each category can be found in the 
Sushruta Samhita [9]. Sushruta described 60 therapeutic modalities, 
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Fig. 1. Wound at various stages.  
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Fig. 1. (continued). 
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Fig. 1. (continued). 
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ranging from the aseptic dressing of the affected part to rehabilitation 
for every aspect of the wound and its complications [10]. Several me
dicinal plants, minerals, metals, and animal products were described 
which have Vranashodhaka (wound cleansing) and Vranaropaka (wound 
healing) properties in various Ayurvedic classics [11]. 153 single herbs 
along with multiple polyherbal formulations have been described in 
Sushruta Samhita [12]. In addition to medicines, Sushruta used to cover 
up large wound areas with skin under the banner of Sandhana karma 
(reconstructive surgery) [13]. Jatyadi taila is one the most commonly 
used formulations for wounds, and it has been proven as an effective 
wound-healing drug by multiple studies than contemporary formula
tions [14]. 

2. Patient information 

A 23-year-old male patient reported a complaint of a traumatic 
wound on his left foot for 12 days. Experiencing pain and mild bleeding, 
he was unable to walk during this period. The patient had a recent 
history of a road traffic accident and had initially been admitted to a 
tertiary trauma care center. Following primary treatment with analge
sics and local dressing, limb amputation was proposed, but the patient 
resisted this option. Seeking alternative treatment, he subsequently 
sought assistance at the Shalya Outpatient Department. 

3. Clinical findings 

The wound was located on the medial aspect of the left foot, pri
marily affecting the dorsal surface, which was extended from the left 
great toe to the heel and upward up to the middle malleolus. The size of 
the wound was measured as 20 cm × 9 cm by using the imitoMeasure 
App (Fig. 1A). The wound floor was covered with blackish foreign 
particles with ill-defined margins. There was no discharge from the 
wound and the surrounding skin was normal in appearance. Foreign 
particles were palpable and resembled small pieces of coal. The local 
temperature was normal and mild tenderness was present over the 
affected area. The patient had difficulty in moving his affected leg with a 
VAS score of 8. In addition, there were no severe injuries to any other 
body parts. He did not have a history of any drug abuse. His vital signs 
were within normal limits. After the clinical assessment, we came to a 
diagnosis of a grade 4 car-tyre injury of the left foot. 

4. Diagnostic assessment 

Initially, a color Doppler and plain X-ray radiograph of the lower 
limb was performed to assess the extent of the injury. All routine blood 
investigations were also within normal limits. 

5. Therapeutic intervention 

After the primary assessment, wound culture was done. Then, 

Fig. 1. (continued). 
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prophylaxis using broad-spectrum antibiotics (Piperacillin and tazo
bactam) was started [Table 1]. Along with that, oral Ayurvedic medi
cines were advised to the patient [Table 1]. Primary management of the 
wound was started with wound irrigation using Panchavalkala kashaya. 
Coarse powder of Panchavalkala was prepared and subjected to heat in 8 
times of water with continuous stirring and the quantity was reduced to 
1/4th of the initial volume. The liquid was filtered through four folded 
clean cotton cloths and the filtrate was collected as Kashaya. Then 
wound bed was thoroughly irrigated using a 50mL syringe filled with 
Panchavalkala kashaya. The objective of wound irrigation was to elimi
nate foreign materials, reduce bacterial contamination in the wound, 
and clear away cellular debris or exudate from the wound’s surface [15]. 
Here the specific usage of Panchavalkala kashaya was intended to 
minimize bacterial contamination of the wound due to its antimicrobial 
properties [16]. The wound debridement was performed simultaneously 
to remove remaining foreign particles along with non-viable tissues. 
Then the wound was covered using gauze soaked in Panchavalkala 
kashaya and bandaging was done with a splint over the plantar surface. 
Daily cleaning and dressing were continued. The wound was assessed 
and wound size was measured weekly. After two weeks of continuous 
dressing, the wound bed became filled with healthy pink granulation 
tissue (Fig. 1C). Then, dressing with Jatyadi taila was initiated and 
continued for the next two months. Two months later, a split-thickness 
skin graft was harvested from the right thigh and transplanted onto the 
wound (Fig. 1G). Dressings were changed on the third and seventh days, 
and assessments were conducted on the grafted site (Fig. 1H). Follow-up 
dressings indicated successful incorporation of the skin graft, leading to 
the patient’s discharge from the hospital [Table 2] [Fig. 1A–I]. 

6. Follow-up and outcomes 

During the time of discharge, VAS was 0 and the patient was advised 

to visit the hospital every 15 days to assess the graft. He was told to 
continue the internal medications for 1 month along with proper foot 
care until full healing was attained. The skin graft was successful, and 
the wound healed completely within a month of graft application. After 
that, he was advised to visit in 6 months. The patient did not report any 
pain, discomfort, or discharge during the period and normal contour of 
the foot was maintained. 

7. Discussion 

This case addresses a complex traumatic wound on the left foot 
caused by a road traffic accident, classified as a grade 4 car-tyre injury. 
The wound, with indistinct margins and foreign particles, posed a 
serious threat, prompting conventional medical advice recommending 
limb amputation. The patient denied it and opted for an alternative 
approach. 

Our approach involved a blend of conventional and Ayurvedic 
methods, commencing with antibiotic prophylaxis to prevent infection 
risks in traumatic wounds. The primary objective was the meticulous 
preparation and reconstruction of the wound bed. The wound bed was 
prepared by a step-by-step treatment process involving Vrana shodhana 
and Vrana ropana. Ayurvedic literature encompasses numerous medi
cines and formulations designed to facilitate Shodhana and Ropana. 
When the wound bed became sufficiently granulated with healthy 
margins, split-thickness grafting was undertaken as the choice of 
reconstruction. 

Wound irrigation, a crucial component of wound management, 
stands out as one of the most effective interventions in wound care, 
significantly reducing the risk of infection [14]. It aims to remove 
foreign objects, minimize bacterial contamination of the wound, and 
remove cellular debris or exudate from the wound’s surface [15]. 
Therefore, in this study, Panchavalkala kashaya was chosen for the 

Fig. 1. (continued). 
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irrigation of wounds as Panchavalkala kashaya has Vrana shodhana 
properties [17]. Recent studies indicate that Panchavalkala kashaya 
possesses anti-inflammatory, analgesic, and antibacterial properties 
making it beneficial in the management of infected wounds [16]. 

After a proper Shodhana of the wound, the subsequent step of Ropana 
can be achieved. When healthy granulation tissue started to cover the 
wound bed, dressing with Jatyadi taila started. Jatyadi taila has been 
proven in numerous trials to be effective in wound healing, when it was 
applied externally [18]. Also, ingredients included in Jatyadi taila, such 
as Jati (M. fragrans), Patola (Trichosanthes dioica Roxb) and Kushta 
(Saussurea lappa), have Shothahara (anti-inflammatory) properties [19]. 
The Jatayadi taila contains Katuka (Picrorhiza kurroa), which enhances 
neovascularization, endothelial cell migration, and fibroblast migration 
into the wound bed [20]. Also, one of the ingredients Tuttha (CuSO4) 
stimulates angiogenic responses, which aids in the quick covering of 
wound areas by granulation tissue [21]. 

Classical literature of Ayurveda describes various herbs with anti- 
aging and wound-healing properties [22]. Therefore, herbal formula
tions like Ashwagandha churna, Shatavari churna and Amalaki rasayana 

were given orally. Ashwagandha (Withania somnifera) is a well-known 
adaptogen and stress reliever. The body is more resilient to stress 
because of its strong adaptogenic qualities. Cell-mediated immunity, 
which fortifies the body’s defenses against illness, is improved by Ash
wagandha. Also, it is a drug with antioxidant properties that helps to 
protect cells from damage caused by free radicals. It is advantageous in 
the treatment of Shotha (inflammation) [23]. Shatavari, or Asparagus 
racemosus, has several health benefits, including immunomodulation, 
adaptogens, antioxidants, anticarcinogens, and general tonic [24]. 
Because of its immunomodulator and antioxidant qualities, it promotes 
wound healing. Amalaki (Emblica officinalis) rasayana has been shown to 
possess cytoprotective, analgesic, immunomodulatory, and antioxidant 
properties by a study conducted on Wistar strain albino rats [25]. It is 
among the best providers of minerals, amino acids, and vitamin C. 
Collagen fiber production depends on vitamin C. It is also necessary for 
tissue restoration and healing. Amalaki Rasayana exhibits both moderate 
cytoprotective efficacy and strong immunostimulant activity [25]. 
Furthermore, Triphala guggulu was orally administered, given its 
demonstrated capability to inhibit the growth of both gram-negative and 
gram-positive bacteria, as established by previous research [26]. Study 
on Triphala revealed a reduction in the bacterial count within granula
tion tissue and an increase in collagen [27]. It is well known that Tri
phala guggulu reduces discomfort and edema. Because Triphala guggulu 
has antibacterial, analgesic, and anti-inflammatory properties, it was 
used internally. 

In this case, wound care interventions were explored, emphasizing 
the efficacy of Panchavalkala kashaya for wound irrigation due to its 
wound-cleansing properties. It also incorporated the use of Ayurvedic 
herbal formulations such as Ashwagandha, Shatavari, Triphala guggulu, 
and Amalaki rasayana for oral consumption, each offering unique ben
efits. While Jatyadi taila was applied externally to aid in wound healing. 

Fig. 1. (continued). 

Table 1 
Medicines given to the patient.  

Drug Route Dose 

Inj. Piperacillin +
tazobactam 

I/V 4.5g 12hrly for 7 days 

Amalaki rasayana Oral 5 gm twice daily (post meals with lukewarm 
water) 

Triphala guggulu Oral 250mg twice daily (post meals with 
lukewarm water) 

Ashwagandha churna Oral 5 gm twice daily (post meals with milk) 
Shatavari churna Oral 5 gm twice daily (post meals with milk)  
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Overall, the case demonstrated successful wound healing through a 
comprehensive approach that combined Ayurvedic treatments with 
modern medicine. 

8. Conclusion 

The post-traumatic wound in this case was effectively treated 
through an integrative approach, eliminating the need for drastic mea
sures such as severe amputation. Remarkably, the wound achieved 
complete healing within three months. This integrated strategy not only 
minimized the duration of hospital stay but also significantly enhanced 
the overall wound-healing process. While this case serves as a note
worthy example, future research in this field must encompass a larger 
sample size to further validate and refine the effectiveness of such ho
listic approaches in diverse clinical scenarios. 

Patient perspective 

"Initially, I was unable to walk properly and was brought to OPD in a 
wheelchair. There was severe pain in my left foot due to which it was 
difficult for me to even sleep at night, but after treatment my wound 
healed completely, and I can walk properly and perform my all-routine 
work by myself. Although it was a long journey and I was admitted to the 
hospital for more than two months I am satisfied with the outcome." 
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