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Innovative Insights in Case Reports and Reviews
Case Report

Stimulation of the Wound Healing Process of an Electrocution-Associated 
Ulceration Using Amniotic Membrane: A Case Study

ABSTRACT
Electrical injuries can result in significant tissue damage due to both thermal and electrical effects. The healing process for 
these wounds is complicated by factors such as vascular damage, tissue necrosis, and an increased risk of secondary infec-
tions. Approximately 3–5% of admissions to burn centers worldwide are due to electrocution injuries. Unlike thermal burns, 
electrical burns can penetrate deeply into the tissue because of the electrical current, leading to muscle necrosis and vascu-
lar injury, along with potential complications such as chronic ulcers. Healing from these injuries often progresses slowly; 
wounds may stall and necessitate aggressive treatments, including debridement, skin grafting, and additional therapies like 
hyperbaric oxygen treatment and biological skin substitutes. This clinical case study aims to assess the clinical efficacy of a 
commercial dehydrated amniotic membrane (dHAM) allograft in promoting wound healing in a chronic, non-healing neuro-
pathic ulcer secondary to a high-voltage electrical injury in a 50-year-old male patient, resulting in extensive burns on his 
right arm, chest, and left lower extremity that have remained open since the etiologic event. The case report outlines the clin-
ical interventions for wound management strategies using a commercial allograft dehydrated amniotic membrane (dHAM) 
product that demonstrated the stimulation of the wound healing cascade with a 44% reduction in wound size specifically for 
the patient’s neuropathic ankle ulcer.
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It is estimated that approximately 1000 individuals die of expo-
sure to electricity annually in the United States [1,2].  Electrical 
injuries account for a substantial portion of burn-related hospital 
admissions, particularly in industrial settings. Each year, approxi-
mately 3,000 patients who survive electrical shock are admitted to 
specialized burn units [3,4]. High-voltage electrical injuries often 
result in deep tissue damage and require multifaceted treatment 
approaches to manage the immediate effects and promote wound 
healing.

The skin, especially the stratum corneum, has an electrical resis-
tance of approximately 10,000 Ω, but this resistance can be by-
passed by high voltage such as 500 V or more leading to injury [5]. 
Electrical burns are a common and severe form of trauma that may 
cause significant damage to the skin and also deeper tissues and 
organs. The extent and depth of burn injuries can determine the 
severity of the injury and influence the prognosis, with the deeper 
and more extensive burns possibly requiring emergent fasciotomy, 
debridement, and wound exploration. These injuries can have a 
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lasting negative impact on patients, affecting both their physical 
and mental health [6]. Individuals who suffer from burn injuries 
may experience severe psychological distress and anxiety due to 
the extent of their injuries and the societal stigma surrounding vis-
ible scars [7]. Although burn healing is a natural process that can 
be enhanced with appropriate medical treatment, patients may also 
face serious complications during recovery. Burn wounds have 
several key characteristics, including slow or stalled healing, the 
risk of infection, pain, contractures, and the potential for keloid 
formation [8]. The healing process for these wounds is complex 
and involves effective treatment, skin regeneration, and preven-
tion of infection. Both local and systemic therapies may be nec-
essary; however, local therapy is often the preferred option. This 
approach can reduce the risk of adverse effects, enhance treatment 
effectiveness, and help prevent antibiotic resistance [9]. Ideally, 
antibiotics should be used only at the site of application rather than 
through systemic or long-term treatments, as this helps minimize 
harmful effects on the microbiome and the development of drug 
resistance [4,9].

Patients with extensive burns often require a comprehensive phar-
macological approach beyond standard infection control mea-
sures, including pain management, sedation, anxiolytics, blood 
products, and steroid-based interventions such as testosterone re-
placement [10]. While androgens have been shown to negatively 
impact healing in chronic cutaneous wounds, such as pressure ul-
cers and diabetic foot ulcers, emerging research suggests a poten-
tially beneficial role in burn wound healing [11,12]. This apparent 
duality highlights the necessity of tailored wound care strategies 
that account for the underlying etiology of the wound, rather than 
a generalized approach.

Electrical burns pose a unique challenge due to their varying tis-
sue damage, depth, delayed necrosis, and high risk of systemic 
complications. Effective treatment requires multidisciplinary 
management tailored to the patient, emphasizing early wound as-
sessment, infection control, debridement, and strategies for tissue 
regeneration.  Initial management includes fluid resuscitation us-
ing, for example, the Parkland formula, to address hypovolemia 
and prevent shock [13], as well as escharotomy or fasciotomy for 
compartment syndrome to relieve pressure and restore perfusion 
[14]. Wound care involves surgical debridement to remove ne-
crotic tissue, which is critical for preventing infection and pro-
moting healing [15], followed by optional topical antimicrobials 
such as silver sulfadiazine or mafenide acetate to reduce bacteri-
al load [16]. Occasionally, advanced strategies such as negative 
pressure wound therapy (NPWT) have been shown to improve 
wound bed preparation and granulation tissue formation in burn 
wounds [17], while split-thickness skin grafts provide coverage to 
facilitate healing in severe cases [18,19]. Hyperbaric oxygen ther-
apy (HBOT) has demonstrated efficacy in certain conditions by 
promoting tissue regeneration through increasing oxygen delivery 
to hypoxic tissues; however, evidence specific to electrical burns 
remains limited [20,21].

Additionally, growth factor-based therapies, such as recombinant 

human epidermal growth factor and amniotic membrane grafts, 
are emerging as promising adjuncts in the treatment of chronic, 
non-healing wounds by supporting re-epithelialization and reduc-
ing inflammation [22,23]. Given the high incidence of neuropath-
ic pain and functional impairment in electrical burn survivors, a 
comprehensive rehabilitation program that incorporates pain man-
agement (e.g., gabapentin or amitriptyline for neuropathic pain), 
physical therapy to restore mobility, and psychological support 
to address trauma is essential for optimizing recovery outcomes. 
Future research should focus on biomaterial-based dressings and 
regenerative medicine approaches to enhance wound healing in 
electrical injuries [24].

Materials and Methods
This case study involves a 50-year-old male with complex chronic 
electrical burn wounds affecting a significant portion of his body. 
The patient experienced a near-fatal electrocution and now lives 
with long-term complications resulting from electrical injuries. The 
patient is a male electrician who suffered a high-voltage electrical 
shock of approximately 15,000 volts when an alternating current 
hit the patient on the left ankle and exited through the perineum, 
knocking them off a train car. This occupational incident resulted 
in muscle necrosis in the right forearm, genitals, thigh, and leg, 
including damage to underlying tissues and peripheral nerve in-
volvement. The patient was admitted to the ICU for resuscitation, 
monitoring, and initial stabilization. Fluid resuscitation was initi-
ated using the Parkland formula, targeting adequate urine output 
between 0.5 to 1.0 mL/hg/h [25]. Surgical debridement was per-
formed to remove necrotic tissue, and an escharotomy was done 
to alleviate compartment syndrome in the right arm. A broad-spec-
trum antibiotic was administered prophylactically, and wounds 
were dressed in silver-impregnated dressings to prevent infection 
and reduce inflammation.

After the initial acute management of the patient, negative pres-
sure wound therapy (NPWT) was utilized on the thoracic wound 
to promote the formation of granulation tissue. The burn wounds 
on the arm and forearm were treated with bioengineered skin sub-
stitutes, including Grafix® Core and Prime, to enhance epithelial-
ization. The patient was prescribed physical therapy to encourage 
early mobilization of the right arm, focusing on range-of-motion 
exercises to prevent contractures.

A small collection of split-thickness skin grafts (STSG) was har-
vested from the patient’s left thigh and applied to the thoracic 
wound. Additionally, dermal matrices were used to cover other ar-
eas of significant tissue loss, particularly in the left lower extremi-
ty. After the patient developed a sensitivity to the live cell graft, al-
ternative treatment modalities were implemented, which included: 
Endoform™ (ovine-derived collagen ECM), Prisma™ (collagen 
& oxidized regenerated cellulose matrix), Excellagen® (bovine 
collagen allogeneic matrix), Helicoll® (bovine or ovine acellular 
Type-1 collagen matrix), G4Derm™ (flowable biomimetic ma-
trix), Acell Micromatrix® (micronized powder derived from por-
cine), and Flexagen (collagen Micromatrix Hexagen blend). 
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Following the intermediate healing processes, late healing and re-
habilitation for scar management, as well as neurological and psy-
chological recovery, took place. For scar management, silicone gel 
sheeting and compression garments were employed to reduce hy-
pertrophic scarring, while laser therapy was introduced to improve 
scar texture and pigmentation. Occupational therapy focused on 
regaining motor function and dexterity in the right hand. Psycho-
logical support was provided through counseling sessions address-
ing post-traumatic stress and anxiety related to the injury. After 6 
months post-injury, the patient exhibited significant functional and 
cosmetic recovery, with complete epithelization achieved in both 
the upper limb and thoracic wounds. The grafted areas demon-
strated good integration with minimal scarring. The grip strength 
in the right hand reached 80% of the baseline, allowing the patient 
to return to light-duty work with accommodations. The patients’ 

psychological support reported an anxiety reduction and improved 
quality of life. The patient received extensive pharmacological 
interventional strategies, many of which are ongoing due to the 
severity of the injury. Monitoring medication usage is crucial in 
the context of burn wound healing. While it may be challenging 
to identify specific evidence that demonstrates how and when 
medications can significantly impede healing, it is essential to un-
derstand their purposes and effects on pain, mobility, sensation, 
and the immune system – factors that can indirectly influence the 
healing process. Below is a list detailing the various medications 
prescribed to the patient, their functions, and any known effects on 
burn wound healing associated with these medications. Refer to 
Table One for a summary of the pharmaceuticals prescribed to the 
patient for treatment and associated symptoms.

Table 1. Below details a selection of the pharmacological drugs administered to the patient and how they may impact the healing 
processes of an extensive burn wound.

Medication Function Effect on Burn Wound Healing 

Cymbalta
(30 mg capsule) 

Primarily used to treat depression, generalized anxiety 
disorder, fibromyalgia, and chronic musculoskeletal 
pain. Acts as a serotonin-norepinephrine reuptake in-
hibitor 

Not usually linked to direct wound healing, but 
can affect cytokine production and responses to 
infection, inflammation, circulation, nutrition, 
and pain.

Ferrous sulfate
 (65 mg iron)

An iron supplement, commonly used to treat & pre-
vent iron deficiency anemia. Iron plays a crucial role 
in the production of hemoglobin, which is essential for 
transporting oxygen and maintaining a strong immune 
system.  

While iron is essential for healing, excessive 
amounts can increase oxidative stress. In the 
case of burn wounds, this may create an imbal-
ance between free radical production and anti-
oxidant defenses, potentially worsening the in-
flammatory phase if not properly regulated. 

Gabapentin 
(800mg capsule)

Anticonvulsive medication treats neuropathic pain by 
binding to calcium channels in the brain and spinal 
cord, calming nerve activity, and reducing pain signals.

It can disrupt the normal inflammatory response, 
resulting in slower healing. Pain management 
may cause reduced mobility and sensation; it 
can interact with other medications by affecting 
their metabolism.

Lidocaine 
(5% topical patch)

A topical patch is commonly used for localized pain re-
lief; it functions by delivering the anesthetic that works 
to block sodium channels and prevent the initiation and 
conduction of nerve impulses, resulting in a numbing 
effect and temporary pain relief. 

While helpful for providing pain relief for burn 
wounds, lidocaine patches should be used with 
caution. They may mask pain that serves as a 
protective mechanism, and improper use may 
cause skin irritation, infection, and blood flow 
concerns. 

Oxycodone 
(10 mg tablet & 15 mg 

tablet)

Oxycodone is a semisynthetic opioid commonly 
used to manage moderate-to-severe pain. Works as a 
mu-opioid receptor agonist, meaning it activates recep-
tors in the CNS to reduce the perception of pain. 

There are several risks associated with its use 
that may negatively impact burn wound healing, 
including immune suppression, delayed heal-
ing, gastrointestinal issues, and psychological 
effects.

Sucralfate
 (1g tablet)

 It is a cytoprotective drug widely used in clinical prac-
tice to prevent or treat several gastrointestinal diseases 
such as gastroesophageal reflux, gastritis, peptic ulcer, 
stress ulcer, and dyspepsia. Sucralfate is a sulfated 
polysaccharide that, when dissolved in acid, forms a 
viscous, sticky substance that adheres to the ulcer or 
wounded area, promoting healing and protecting it 
from further damage.

Monitoring is essential when sucralfate is used 
in burn patients to ensure proper drug interac-
tions, gastrointestinal comfort, and nutritional 
support. 
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Testosterone Cypionate
(200mg/mL intramuscu-

lar oil)

It is a synthetic form of the hormone testosterone, 
which is commonly used to treat conditions caused by 
low testosterone levels in men. This form of testoster-
one binds to androgen receptors throughout the body, 
leading to various physiological effects.

While testosterone cypionate is primarily used 
for hormonal replacement and muscle growth, 
its potential effects on burn wound healing are 
more complex. Androgens influence various 
bodily functions that are involved in tissue re-
pair, including protein synthesis, collagen pro-
duction, immune response, and inflammation.

Tizanidine
(4mg tablet)

It is a muscle relaxant that works by inhibiting spinal 
cord activity, primarily by acting on alpha-2 adrenergic 
receptors in the central nervous system. It is common-
ly used to treat conditions involving muscle spasticity 
caused by multiple sclerosis, an acquired brain injury, 
or a spinal cord injury. 

The potential risks associated with its use in 
burn patients include: 
• Hypotension and dizziness that can impair 

circulation
• Sedation and drowsiness
• Gastrointestinal issues such as nausea and 

constipation
• Immune suppression
• Respiratory depression, which can exacer-

bate hypoxia

Tramadol 
(50mg tablet)

An opioid-like analgesic that is used in the manage-
ment of moderate to moderately severe pain; it works 
by affecting the CNS to alleviate pain. It binds to opi-
oid receptors in the brain and spinal cord to block the 
transmission of pain signals. 

Xyosted
(75mg/0.5mL subcuta-

neous auto-injector)

A testosterone replacement therapy, used in adult males 
to treat low testosterone levels. It comes as an autoin-
jector for home use to self-inject under the skin in the 
stomach. 

Some negative effects of excess testosterone 
could suppress immune function, increasing the 
risk of wound infection, fluid retention, and ede-
ma, which could exacerbate swelling and impair 
proper wound healing, and increased red blood 
cell production, leading to a higher risk of clot-
ting or circulatory issues.

After many years of various treatment therapies, the lower leg 
containing the ulcerations failed to close with no improvement 
with the above modalities (Endoform™, Prisma™, Excellagen®, 
Helicoll®, G4Derm™, Acell Micromatrix® and Flexagen). This 
ultimately led to stalled wounds that created a full-thickness, neu-
ropathic, traumatic, ulcerated, chronic wound, including one at 
the location of the left medial malleolus. A biopsy was not taken 
for fear of enlarging or creating a new wound space. Ulcers of this 
nature have a high rate of failure to heal, with high rates of infec-
tion, which can lead to amputation, other morbidities, and even 
mortality. Therefore, the decision for advanced treatment in the 
form of a commercially available dehydrated amniotic membrane 
(dHAM) biological skin substitute product known as Axolotl Du-
alGraft™ (Axolotl Biologix, USA, Scottsdale AZ.) was utilized. 
This was selected as an aid to reduce the size of the lesion, prevent 
worsening conditions in the patient’s mobility, prevent developing 
infection, and overall loss of limb and life. See Figure 1 for a 
visual representation of the dehydrated amniotic membrane ap-
pearance, ex-vivo.

The conditions, etiologies, and options for care, treatment plan, 
and prognosis were all reviewed with the patient, with both con-
servative and surgical options for care discussed. Together, the 
physician and patient agreed that the chosen tissue-based prod-
uct, due to its unique properties, including wound protection, the 
potential for decreased scarring, pain reduction properties, and 

epithelialization initiation capabilities, would be a proper clinical 
strategy [26].  The dHAM product is regulated by the Food and 
Drug Administration (FDA) as a human cell, tissue, and cellular 
and tissue-based product or HCT/P under 21 CFR 1271. It is a re-
sorbable amniotic membrane used as a structural wound barrier for 
varying acute or chronic wound conditions. Figure 2 below details 
the initial visit wound in 2024 with the first allograft application.

Figure 1. is an example of an amniotic membrane product applied 
during the presented electrocution wound care case study.

Figure 1
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Figure 2. First Application (8/22/24): 
The skin ulcer has irregular, sharply defined borders and is situat-
ed within background skin that shows extensive scarring. The sur-
rounding skin lacks normal epithelial tissue and accessory struc-
tures, giving it a shiny and rigid appearance. The ulcer bed is moist 
and does not exhibit any purulent discharge.

Before the dHAM was initially applied to the left LE ulceration, 
the patient received several conservative treatments, including de-
bridement, offloading, medications, and collagen topicals. Unfor-
tunately, these treatments did not yield a tissue response, prompt-
ing the initiation of advanced therapies.

Attention was directed to the left medial ankle ulceration with 
sharp and blunt dissection with a scalpel to remove the hyper-
keratotic rim and any debris present from the wound bed. After 
debridement, the wound was flushed with normal sterile saline. 
Hemostasis was obtained with pressure, and the wound was ready 
to receive the dHAM graft. The amniotic allograft was prepared 
aseptically, measured, and fitted to the wound bed using sterile 
saline; no suturing was necessary, and any excess graft was fold-
ed into the wound bed. The graft was covered with a non-adher-
ent dressing and fixed in place with Mepitel® and Steri-Strips™, 
a dry sterile offloading dressing. Coban was applied to complete 
the dressing and to achieve a degree of compression to address 
edema. No local anesthesia was used, and the patient reported tol-
erating the procedure well and would report pain on a numerical 
pain rating scale (standard 0-10 scale), see figure 3 below in re-
sults section.

The patient proceeded with weekly clinical check-ins, with reap-
plication of the amniotic membrane at physician-selected inter-
vals. Before application, the wound bed would be measured using 
standard wound sizing measurements. The images (figures 4-9) 
are gross photos of the patient’s medial ankle ulceration after treat-
ment application, illustrating the wound healing response in the 

ulcer with the utilization of dHAM. The surrounding tissue of the 
medial ankle ulcer is not healthy and resembles the tissue architec-
ture of scar tissue that has healed by secondary intention or fibro-
sis. This is common in deep partial-thickness burns and full-thick-
ness burns, where the regenerative layers of the skin are destroyed 
[8,13]. The healing by substitution with an amniotic membrane 
graft means the body is still forming scar tissue, but it is resulting 
in more functional, less fibrotic tissue than would occur without 
the amniotic allograft present.

Results
In this clinical case study, the patient’s neuropathic ankle ulcer was 
monitored using a combination of a 0-10 numeric pain intensity 
scale, serial wound measurements, and photographic documenta-
tion to track healing progress with dHAM treatments. Initial as-
sessments recorded the wounds surface area (SA)to be 45.5cm2 
and a 13.65 cm3 volume (V), with a reported pain level of 5.

Figure 3. Graphical illustration of the patient’s pain response cor-
relating to the initial application of the allografts. A notable de-
crease in pain occurred during the first 5 weeks of the allograft 
treatment regimen.

Figure 2

Figure 4

Figure 3
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Figure 5. Week Ten (10/24/24): 
The skin ulcer is significantly smaller, showing further healing 
with dHAM controlling inflammation. The borders of the healed 
ulcer closely resemble the surrounding skin, featuring reduced 
pigmentation and altered texture. Wound size post-debridement: 
5.0x6.3x0.3 cm.

Figure 6. Week Twelve (11/7/24): 
The skin continued to maintain a similar size to the previous week 
(ten) and demonstrated ongoing tissue response. Again, the bor-
ders of the healed ulcer closely resemble the surrounding integu-
ment, featuring reduced pigmentation and altered texture. Biofilm 
is present, while no odor is present. The wound did not contain any 
purulent exudate. Wound size post-debridement: 4.7x5.7x0.2cm. 

Figure 7. Week Fourteen (11/21/24): 
At week fourteen, the ulcer borders continue to gain similar pig-
mentation as surrounding previously healed tissue, as noted by 
the black arrow, and wound size remained the same. Wound odor, 
biofilm presence, and moisture appeared to remain as in previous 
assessments. Wound size post-debridement: 4.8x5.7x0.2cm.

Figure 4. Week Five (9/26/2024): 
The skin ulcer is similar in appearance, but small, with healing 
by the production of undifferentiated connective tissue (cicatrix) 
around the wound edges. The ulcer bed remains moist, without 
purulent exudate, but also lacks islands of epithelialization due 
to the limited regenerative ability of the background skin. Wound 
measurement post-debridement: 5.4x6.7x0.3 cm.

Figure 5

Figure 6

Figure 7

Figure 8
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Figure 8. Week twenty-one (1/7/25): 
After intermittent appointments due to the 2024 holiday season, 
the wound measurements did change. However, the wound bed 
moisture and peri-wound edges still appear to be responding. 
Wound size post-debridement: 4.0x6.5x0.2cm.

Figure 9. Week twenty-three (1/21/25): 
Following allograft placement, the wound demonstrated tissue re-
generation beginning at the peri-wound edges. No odor, biofilm, 
or excessive exudate was observed. Wound size post-debridement: 
4.4 x 6.5 x 0.2 cm.

Figure 10. Graph A

Figure 10. Graph B

Figure 10. Graph A & Graph B: 
The graphs illustrate the size of the wound by plotting the mea-
surements SA or Volume over the weeks of treatment applica-
tions. Graph A represents the calculated surface area of the wound 
(length x width) in cm2, while Graph B indicates the calculated 
volume (cm3) (surface area x width x depth) of the wound fol-
lowing 28 weeks of treatment. The red points on each graph indi-
cate the weeks when membrane application did not occur, and the 
skipped weeks are due to the patient’s absence.

The patient was unable to make every weekly appointment; thus, 
weeks 15, 17, and 24 have no recorded data. During weeks 4, 10, 
13, 16, 18, and 25 through 28, no dHAM membrane was applied 
to the wound bed, however, measurements were still taken and 
dressing reapplied. From week 13 to week 14 and week 21 to 
week 22, there is an increase in SA and volume due to the lo-
cation of the wound. The decrease in pain masked the patient’s 
unintentional non-adherence to wound protection protocols, and 
the patient was inadvertently placing excessive mechanical stress 
on the wound bed. This increased ambulation causes the wound 
margins to stretch towards the dorsum of the foot.  The wound 
demonstrated tissue response and consistently decreased in size 
over 28 weeks, showing a 44% reduction in wound surface area 
and volume. Concurrently, the patient reported progressive pain 
relief, with scores declining to a steady 3, correlating with visible 
improvement in tissue quality and granulation. Photographic ev-
idence further supports the observed healing trajectory, capturing 
the reduction in wound size and the enhancement in wound bed 
appearance. Together, these tools provided a comprehensive and 
objective view of the patients’ healing process, demonstrating the 
effectiveness of the dHAM treatment.

The wound size has reduced, and the previously stalled healing 
process has begun to respond, marking a significant and positive 
development overall. When a wound that has remained in the in-
flammatory phase finally begins to heal, it signifies a return to the 
body’s natural healing process. Resumption of healing in chronic 
burn wounds reduces the risk of infection, amputation, and further 
tissue breakdown, and supports improved functional outcomes 
and quality of life.

Figure 9

A graph plotting the measured surface area (SA) and volume (V) 
of the ankle ulcer each week of treatment is captured below. See 
Figure 10: Graph A Wound Surface Area & Graph B Wound Vol-
ume.
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Discussion
In this case study, a 50-year-old male sustained a high-voltage 
electrical injury in 2015, creating a lower extremity stalled wound 
that had remained open for approximately nine years. The com-
plexities of an electrical burn can create stalled tissue responses. 
As such, the complex nature of electrical injuries necessitates a 
multidisciplinary approach to begin to stimulate a localized tissue 
response to aid in the wound healing progression. Early surgical 
intervention, combined with advanced wound care technologies 
and rehabilitative therapies, is pivotal in these types of wounds 
and a patient’s recovery. Treatment modalities that include al-
lograft skin substitutes may create a tissue response. One such ex-
ample of these allograft tissue products, dHAM, was applied over 
a 28-week treatment regime, creating a visible tissue response 
that had not been present for years. The mechanism of action to 
stimulate tissue cannot be derived from a single cellular pathway, 
growth factor, or biological agent; rather, biological skin substi-
tutes create a multifaceted approach to simulate tissue. These al-
lograft amniotic membrane products have been demonstrated to 
contain numerous proteins, growth factors, and peptides that have 
been scientifically demonstrated to initiate cellular pathways [27].

The biological structure of allograft amniotic membrane consists 
of a dense basement membrane and a stromal matrix, which pro-
vides a supportive and structurally protective scaffold that cov-
ers exposed tissues and modulates the wound microenvironment. 
Studies have demonstrated that amniotic membrane application to 
electrical burns reduces inflammation, minimizes fluid loss, and 
accelerates epithelialization, offering a significant advantage over 
traditional dressings and standard of care [28,29]. A recent review 
by Yang et al supports the use of amniotic membrane as an ef-
fective adjunct in burn wound management. A review of eleven 
randomized controlled trials involving a total of 816 participants 
found that AM treatment was more effective than conventional ap-
proaches, silver sulfadiazine, and polyurethane membranes in pro-
moting burn wound healing [30]. These findings, alongside this 
unique clinical case, suggest that AM may represent a promising 
option in the treatment of electrical burns, particularly in cases 
where minimizing infection risk, enhancing epithelization, and re-
ducing inflammation are clinical priorities.

A common misconception is that all amniotic graft membranes 
are the same. However, processing modalities and donor-specific 
requirements all affect the final product’s characteristics, and it is 
important to characterize these advanced therapy medicinal bio-
logics, such as amniotic membrane. The tissue response potential 
of amniotic membrane in electrical injuries is largely attributed to 
its numerous bioactive growth factors. This specific dHAM prod-
uct utilized in this case study has been biologically characterized 
to contain over 7,500 proteins, ~83,000 peptides, and ~97,000 
peptide ion variants [26]. Certain growth factors found within the 
amniotic membrane can stimulate tissues and subsequently impact 
the phases of a wound healing response. For example, epidermal 
growth factor (EGF) and transforming growth factor-beta (TGF-β) 
found in amniotic membrane promote keratinocyte proliferation 
and fibroblast activity, critical for restoring the epidermal and 

dermal layers [31].  Vascular endothelial growth factor (VEGF) 
facilitates neovascularization, an essential process for managing 
electrical burns where significant vascular damage affects blood 
flow. The basic fibroblast growth factor (bFGF) and platelet-de-
rived growth factor (PDGF), further stimulate fibroblast migra-
tion, granulation tissue formation, and matrix remodeling [31]. 
Together, these growth factors create an environment conducive 
to controlled, functional tissue response and ultimately may ini-
tiate repair.

Beyond growth factors, the extracellular matrix components of 
amniotic membrane, such as collagen types I and III and fibronec-
tin, provide mechanical stability and biochemical cues that guide 
cellular infiltration and tissue organization [32]. These matrix pro-
teins, together with the membrane’s anti-inflammatory cytokines 
(e.g., interleukin-10), can mitigate the excessive inflammatory 
and fibrotic responses often seen in severe electrical wounds [29]. 
Consequently, the amniotic membrane may not only facilitate a 
tissue response but can also aid wound closure, making it an in-
valuable tool in the management of electrical burn injuries.

Advanced wound treatment has become a vital component of 
burn care, as the focus shifts towards optimizing recovery and 
preventing unwanted complications. Severe burn injuries result 
in a prolonged immune response, which can exacerbate the inju-
ry by causing multiple systemic effects and increasing the risk of 
invasive infections [8]. Generally, the complex healing response 
is targeted towards dermal and epidermal regeneration, to restore 
closure of the skin barrier as well as pliability and functionality of 
the skin [13]. The healing process for this patient does not adhere 
to the typical regenerative path seen in most cases due to the sever-
ity of the injury. It is essential to consider the patient’s extensive 
history of care and the quality of that care. The dHAM product 
offered coverage, regained mobility, and facilitated the tissue to 
respond, causing a healing response that had not been present for 
numerous years in this wound’s specific location.

Throughout a 28-week treatment, the use of a regenerative therapy, 
dHAM, not only restarted the healing process and showed signs of 
the wound responding to treatment after numerous unsuccessful 
options (by a decline in wound surface area and volume), but it 
also reduced the patient’s pain. Treatment for chronic illnesses or 
wounds can prolong life; however, it often comes with side effects 
such as fatigue, nausea, pain, and emotional distress, which can 
reduce the quality of life that it aims to enhance. For many patients 
facing serious illnesses or chronic wounds, the goal of treatment 
shifts from seeking a cure to maximizing their time in a way that 
is fulfilling and dignified.

Dehydrated human amniotic membrane was considered for this 
patient to stimulate a tissue response due to its minimally pro-
cessed amniotic tissue and its ability as a successful non-immu-
nogenic barrier with potential antibacterial properties that provide 
necessary cytokines and growth factors within a matrix that facil-
itate migration and proliferation of cells.  As of now, the patient’s 
wound has reached an optimal state, making it a notable candidate 
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for more advanced treatment options, such as autografting or cel-
lular therapy. These future interventions could further enhance the 
recovery process and improve the patient’s overall quality of life.

Conclusion
This electrical burn case highlights the importance of tailored in-
terventions in managing electrical-associated wounds. Advances 
in wound care and interdisciplinary collaboration can optimize out-
comes, enabling patients to regain functionality and quality of life.

This clinical case study presents several important limitations that 
should be acknowledged. The absence of standardized wound 
assessment tools, such as the Pressure Ulcer Scale for Healing 
(PUSH) and the Bates-Jensen Wound Assessment tool, limited the 
ability to track and quantify wound healing over time objective-
ly. Similarly, the reason for not utilizing non-invasive tools (such 
as thermography or Doppler) was based on physician discretion 
during a prolonged and evolving course of treatment, where clin-
ical judgment guided care over time.  Additionally, the chronicity 
and severity of the patient’s condition contributed to a distorted 
treatment timeline, complicating efforts to specifically track the 
patients’ lower left leg ulceration interventions. Microbial mon-
itoring was not consistently performed, further limiting insight 
into infection dynamics during the healing process. Moreover, 
this case was not initiated as a formal clinical investigation but 
emerged as a unique observational opportunity following the ap-
plication of dHAM.

Further research is needed to refine treatment protocols and explore 
emerging technologies in this field. The research into dHAM thera-
py applications is in an expanding phase, working to establish useful 
applications, since clinical outcomes may vary significantly, as not 
all dHAM products are processed or preserved in the same manner.
Additionally, data demonstrates if these tailored solutions can of-
fer cost savings to the patient and the insurance system throughout 
all facets of the treatment regime should be gathered.

Despite a lengthy treatment history, multiple co-morbidities, and 
concurrent medications known to impair wound healing, this pa-
tient demonstrated a favorable response to dHAM following the 
failure of alternative treatment modalities. These findings high-
light the potential value of dHAM in complex wound care and 
supports the need for further rigorous studies using standardized 
methodologies and broader patient populations.
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