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Abstract

Chronic burn scars represent a unique dermatologic substrate
characterized by persistent inflammation, altered immune surveillance, and
long-term structural skin changes that may predispose patients to cutaneous
malignancy. Squamous cell carcinoma arising in burn scars, often referred to
as Marjolin’s ulcer, is a well-documented but frequently delayed diagnosis
associated with aggressive behavior and poor outcomes. While acute burn
management is typically overseen by burn specialists and reconstructive
surgeons, long-term surveillance of healed burn scars often falls outside
structured care pathways. Dermatologists are uniquely positioned to identify
early malignant transformation within burn scars due to their expertise in skin
cancer recognition and longitudinal outpatient follow-up. This mini-review
summarizes the epidemiology and pathophysiology of burn scar—associated
malignancy, highlights clinical features suggestive of malignant transformation,
and proposes a dermatology-centered framework for surveillance and early
intervention. Increased awareness of burn scars as oncogenic risk sites may
improve diagnostic timeliness and patient outcomes.

Introduction

Burn injuries affect millions of individuals worldwide and
frequently result in permanent scarring.! While the acute
management of burns is well-established within specialized burn
centers, long-term follow-up after wound closure is inconsistent
and often fragmented.? Many patients transition out of burn-
specific care and subsequently rely on primary care physicians or
dermatologists for management of post-burn sequelae, including
pruritus, dyspigmentation, hypertrophic scarring, and cosmetic
concerns.® Dermatologists therefore frequently encounter burn
scars years after the initial injury, often outside of formal burn care
pathways.*

Burn scars are not inert tissue. Instead, they represent
chronically altered skin with ongoing inflammatory signaling,
disrupted lymphatic drainage, reduced immune surveillance, and
repeated mechanical or traumatic stress.>® These factors contribute
to a recognized, though underappreciated, risk of malignant
transformation, most commonly squamous cell carcinoma (SCC).”#
Despite this risk, burn scars are not routinely conceptualized as high-
risk oncologic sites in dermatologic practice, and no standardized
surveillance recommendations currently exist.’

Unlike ultraviolet-driven cutaneous malignancies, cancers
arising in burn scars develop within previously injured skin
characterized by fibrosis and chronic inflammation.? The prolonged
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latency between burn injury and malignant transformation
further contributes to under-recognition, as both patients
and clinicians may incorrectly assume that risk diminishes
once the acute injury has healed.’® As a result, burn scars
often fall outside established skin cancer surveillance
paradigms despite mounting evidence supporting their
classification as high-risk cutaneous sites.!

While prior reviews of burn scar-associated malignancy
have primarily emphasized surgical management, oncologic
outcomes, or wound biology, fewer have addressed the role
of dermatologists in long-term, outpatient surveillance
after patients transition out of burn-centered care. This
mini review reframes burn scars as persistent oncologic risk
sites within routine dermatologic practice and focuses on
the dermatologist’s unique position to provide longitudinal
monitoring, early recognition of malignant transformation,
and timely referral. By centering surveillance within
standard dermatologic workflows rather than episodic
detection, this review offers a complementary, practice-
oriented perspective to the existing literature.

Literature Search Strategy

This narrative mini review synthesizes findings from
previously published reviews, observational studies,
and case series identified through targeted searches of
PubMed and Google Scholar within the dermatologic and
burn literature, with primary focus on clinically relevant
patterns rather than systematic evidence synthesis.

Epidemiology of Burn Scar-Associated Malignancy

The most commonly reported malignancy arising in
burn scars is cutaneous SCC, though basal cell carcinoma,
melanoma, and sarcoma have also been described.”*1%13
The incidence of malignant transformation within burn
scars has been estimated at approximately 1-2%, with SCC
accounting for the majority of reported cases.® Although
relatively uncommon, these malignancies are clinically
significant due to their aggressive behavior and tendency
toward delayed diagnosis.'*

Latency periods for burn scar-associated malignancy
are highly variable, with reported intervals ranging from
10 to over 40 years following the initial injury.!®*>¢ This
prolonged latency poses a significant diagnostic challenge,
as malignant transformation may occur decades after
patients have disengaged from specialized burn care.'”
Lesions arising within burn scars are frequently diagnosed
at advanced stages, with higher rates of local invasion and
regional lymph node metastasis compared to conventional
cutaneous SCC.'21°

Delayed diagnosis is often attributed to clinical overlap
between malignant lesions and benign scar-related
changes, including chronic ulceration, hypertrophy,
intermittent breakdown, and secondary infection.'®-2¢

Consequently, malignant transformation within burn scars
may go unrecognized until invasive disease develops.

Pathophysiologic Mechanisms

Transformation

of Malignant

Several mechanisms have been proposed to explain the
oncogenic potential of burn scars. Chronic inflammation
plays a central role, promoting sustained cytokine release,
oxidative stress, and repeated cycles of tissue injury and
repair.”?! Persistent inflammatory signaling may induce
DNA damage via oxidative stress and genomic instability
within keratinocytes, facilitating malignant transformation
over time.?>?* At the molecular level, chronic oxidative
stress within burn scars may promote mutagenesis through
sustained reactive oxygen species exposure, impaired
DNA repair mechanisms, and accumulation of oncogenic
mutations over time.?>?” Persistent cytokine signaling
and fibro-inflammatory remodeling further alter the local
microenvironment, facilitating epithelial dysregulation
and malignant progression.?? Concurrent disruption of
lymphatic architecture and antigen presentation diminishes
immune-mediated tumor surveillance, allowing dysplastic
keratinocytes to evade clearance.?%?°

Burn scars also demonstrate altered local immune
function characterized by diminished antigen presentation
and impaired lymphatic drainage.?*® Fibrotic remodeling
following burn injury disrupts normal dermal architecture,
reducing immune cell trafficking and surveillance within
scar tissue.’! These changes may allow dysplastic cells to
evade immune-mediated elimination.

Additionally, the avascular and fibrotic nature of scar
tissue may facilitate unchecked tumor growth by limiting
immune access and delaying clinical detection.!? Repetitive
mechanical trauma, friction, and ulceration of scarred
skin further perpetuate epithelial instability and ongoing
cycles of injury and repair3?** Collectively, these factors
create a permissive microenvironment for malignant
transformation, distinguishing burn scars from other
chronic inflammatory dermatoses and underscoring their
unique oncogenic risk.

Clinical Features
Transformation

Suggestive of Malignant

Dermatologists should maintain a higher index of
suspicion when evaluating long-standing burn scars,
particularly those demonstrating new or evolving features.
Concerning clinical signs include non-healing ulceration,
progressive induration or nodularity, rapid enlargement
of a previously stable lesion, spontaneous bleeding, foul-
smelling discharge, and new or worsening pain within scar
tissue.B1218

Because burn scars often exhibit baseline irregularity
and textural change, malignant transformation may
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present subtly. Persistent ulceration or focal change within
a stable scar should prompt further evaluation. A low
threshold for biopsy is essential, as early malignant lesions
may be clinically indistinguishable from benign scar-
related breakdown;'? however, biopsy decisions should be
individualized and guided by clinical concern. Although
biopsy of scar tissue may contribute to additional scarring,
the risk of delayed diagnosis and progression of invasive
malignancy generally outweighs procedural morbidity
when malignant transformation is suspected.

The Dermatologist’s Role in Surveillance

Dermatologists are uniquely positioned to provide
longitudinal surveillance of burn scars due to their
expertise in skin cancer detection and accessibility within
outpatient care settings. Patients frequently present
to dermatologists years after burn injury for cosmetic
or symptomatic concerns, offering an opportunity for
incidental surveillance that may otherwise be missed.*3*

Incorporating burn scar assessment into routine full-
body skin examinations may facilitate earlier diagnosis
of malignant transformation.3® This role aligns with
dermatology’s established responsibilities in monitoring
other high-risk populations, including patients with
chronic ulcers, immunosuppression, and extensive actinic
damage.3%%

Proposed Dermatologic Surveillance Approach
for Burn Scars

In the absence of formal surveillance guidelines,
dermatologists may adopt a pragmatic, risk-informed
approach to burn scar monitoring. Extensive scars, scars
with a history of chronic ulceration, and scars located in
areas subject to repeated friction or trauma may warrant
closer observation.®1?

In practice, annual inspection of mature burn scars

during full-body skin examinations may be reasonable for
most patients, with shorter follow-up intervals considered
for extensive scars, scars with prior ulceration, or those
subject to repeated trauma. Escalation of evaluation should
be prompted by focal change, persistent ulceration, new
induration, or pain, with biopsy or referral pursued based
on clinical judgment. These considerations are intended to
support risk-informed surveillance rather than establish
prescriptive guidelines.

Annual full-body skin examinations should include
deliberate inspection and palpation of burn scars, with
particular attention to areas of induration, nodularity, or
surface change.?® A low threshold for biopsy is warranted,
as early malignant transformation may present subtly
within fibrotic tissue.!? Patient education is equally critical;
individuals with burn scars should be counseled to report
new pain, non-healing ulcers, bleeding, or rapid changes
in scar appearance. Key clinical features and surveillance
considerations are summarized in Table 1.

This table summarizes commonly reported risk
characteristics, concerning clinical changes, and practical
surveillance considerations relevant to dermatologic
evaluation of long-standing burn scars. The information
is derived from previously published literature and is
intended to support clinical awareness rather than to
establish formal surveillance guidelines.

Barriers to Effective Surveillance

Several barriers limit effective dermatologic
surveillance of burn scars, including limited provider
awareness, perceived rarity of malignant transformation,
and lack of standardized follow-up pathways after burn
center discharge.3®3° Geographic disparities in burn care
access further compound these challenges, particularly in
rural or underserved regions where dermatologists may be
the primary specialists available.*’

Table 1. Clinical Features and Surveillance Considerations for Malignant Transformation in Burn Scars

Category Key Features

High-risk burn scar

characteristics
or trauma.”81042

Non-healing ulceration; new nodularity or induration;
rapid lesion growth; spontaneous bleeding; foul-
smelling discharge; new or worsening pain.121820.2

Concerning clinical changes

Latency considerations o .
¥ initial burn injury,10:154344

Squamous cell carcinoma (most common); less
commonly basal cell carcinoma, melanoma, or

Common malignancies

Sarcoma.7’12'13'35'45
Role of dermatologic
surveillance patient education on warning signs.*3*

Referral considerations . . ! . 10,30
lesions; biopsy-confirmed malignancy.'®

Extensive surface area; long-standing scars; history of
chronic ulceration; scars exposed to repeated friction

Malignant transformation may occur decades after

Routine inspection during full-body skin exams;

Suspicion for invasive disease; rapidly progressive

Clinical Pearl for the Dermatologist

May warrant closer clinical monitoring and prompt
evaluation for biopsy if focal change develops

Should prompt urgent dermatologic evaluation with
low threshold for biopsy

Long-term surveillance remains important even many
years post-burn

Awareness of aggressive behavior and higher
metastatic potential is essential

Early detection may reduce diagnostic delay and
improve outcomes

Prompt referral to surgical oncology or reconstructive
surgery is recommended once malignancy is suspected
or confirmed
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Educational gaps within dermatology training may also
contribute to inconsistent surveillance practices. Burn-
related content is inconsistently represented in graduate
and continuing medical education,® leading to variability
in provider confidence and recognition of burn scars as
oncologic risk sites.3>#!

Future Directions

Future research should prioritize longitudinal studies
assessing malignancy incidence within burn scars and
identifying injury-specific risk factors that may warrant
intensified surveillance. Registry-based analyses and
prospective cohort studies may inform evidence-based
surveillance recommendations. Educational initiatives
targeting dermatologists and trainees may further enhance
early recognition and referral patterns.

Conclusion

Burn scars represent an underrecognized oncologic
risk site within dermatologic practice. Given the prolonged
latency of malignant transformation and the aggressive
behavior of burn scar-associated SCC, dermatologists play a
critical role in early detection and surveillance. Integrating
burn scar assessment into routine dermatologic care
may improve diagnostic timeliness and reduce morbidity
associated with delayed cancer diagnosis. Recognizing burn
scars as persistent oncologic risk sites and integrating their
assessment into routine dermatologic care may facilitate
earlier detection, reduce diagnostic delay, and improve
outcomes for this under-recognized patient population.

Conflicts of Interest
Richard Moraga has no conflicts of interest to disclose.
Funding Sources
None.
IRB Approval Status
Not applicable.
Statement of Patient Consent
Not applicable.
Al-Assisted

Declaration of Generative Al and

Technologies

No generative artificial intelligence (Al) tools were used
in the writing or data analysis of this manuscript.

Reprint requests
Richard ]. Moraga, BS.
Author Contributions

Author R.M. is solely responsible for this study’s
conception, design, and analysis, as well as for all versions
of the manuscript.

References

1. Jeschke MG, van Baar ME, Choudhry MA, et al. Burn injury. Nat Rev Dis
Primers. 2020; 6(1): 11. doi: 10.1038/s41572-020-0145-5.

2. Castillo-Angeles M, Shepler L], Orton C, et al. 98 care discontinuity in
burn patients: Does it impact long-term outcomes? J Burn Care Res.
2023; 44(Supplement_2): S56-S56. d0i:10.1093/jbcr/irad045.071.

3. Ball S, Wicks S, Thomas R, et al. Scar outcomes for conservatively
managed children post burn injury: A retrospective study. Int Wound
J.2024; 21(7): €14959. doi: 10.1111/iwj.14959.

4. Musaev T, Landriscina A, Rosen ], et al. The management of burn
injuries by dermatologists: a single-center pilot study. / Drugs
Dermatol. 2015; 14(7): 721-724.

5. Zhao M. Burn scar pain: from mechanisms to treatments. Front Physiol.
2025;16(1627798): 1627798. doi: 10.3389/fphys.2025.1627798.

6. Hultman CS, Neumeister MW. Burn care: Rehabilitation,
reconstruction, and recovery. Clin Plast Surg. 2017; 44(4): i. doi:
10.1016/s0094-1298(17)30141-4.

7. Kowal-Vern A, Criswell BK. Burn scar neoplasms: a literature review
and statistical analysis. Burns. 2005; 31(4): 403-413. doi: 10.1016/j.
burns.2005.02.015.

8. Bazalinski D, Przybek-Mita ], Baranska B, et al. Marjolin’s ulcer in
chronic wounds - review of available literature. Contemp Oncol (Pozn).
2017; 21(3): 197-202. doi: 10.5114/w0.2017.70109.

9. Wallingford SC, Olsen CM, Plasmeijer E, et al. Skin cancer arising in
scars: a systematic review. Dermatol Surg. 2011; 37(9): 1239-1244.
doi: 10.1111/j.1524-4725.2011.02060.x.

10. Copcu E. Marjolin’s ulcer: a preventable complication of burns? Plast
Reconstr Surg. Plast Reconstr Surg. 2009; 124(1): 156-164.

11. Matsui Y, Makino T, Takemoto K, et al. Co-existence of basal cell
carcinoma and squamous cell carcinoma in a single burn scar region.
Burns Open. 2020; 4(2): 64-66. doi: 10.1016/j.burnso.2020.03.001.

12. Lee MS, Lee JD, Cho SH, et al. Extensive squamous cell carcinoma
originating from a burn scar: Marjolin’s ulcer with an unusual
presentation. Ann Dermatol. 2016; 28(1): 142-143. doi: 10.5021/
ad.2016.28.1.142.

13. Marietta M, Crane JS. Marjolin ulcer. In: StatPearls. StatPearls
Publishing; 2025. https://www.ncbinlm.nih.gov/books/
NBK532861/#:~:text=Introduction,decades%2C%20following%20
the%20initial%20injury.

14. Aksoy B, Aksoy HM. Marjolin ulcer: a rare clinical entity that every
health professional should be informed about: a narrative review.
Discov Oncol. 2025; 16(1): 1109. doi: 10.1007/s12672-025-02948-8.

15. C Ozek, R Cankayali, U Bilkay, et al. Marjolin ulcers arising in burn
scars. ] Burn Care Res. 2001; 22(6): 384-389. doi: 10.1097,/00004630-
200111000-00006.

16. Kaitira B, Uledi M, Mashaka A, et al. Post-traumatic acute Marjolin
ulcer with a short latency period in a young man: a case report. /] Med
Case Rep. 2025; 19(1): 458. doi: 10.1186/s13256-025-05314-y.

17. AdhikariD, PantS, Mishra AK, etal. From perineal burn scar to Marjolin
ulcer: A case report of malignant transformation. Int J Surg Case Rep.
2025;128(111004): 111004. doi: 10.1016/j.ijscr.2025.111004.

18. Gul U, Kili¢ A. Squamous cell carcinoma developing on burn
scar. Ann Plast Surg. 2006; 56(4): 406-408. doi: 10.1097/01.
sap.0000200734.74303.d5.

19. Yuming Luo, Mengdong Liu, Siyu Zhang, et al. Clinical Characteristics
and Treatment of Marjolin’s Ulcer at a Major Burn Center in Northwest
China: A Retrospective Review of 126 Cases Available for Purchase.
Journal of Burn Care & Research. 2024; 46(1): 208-217. doi: 10.1093/
jber/irae139.

Page 4 of 5


https://paperpile.com/c/lAPg4z/GjRX
https://paperpile.com/c/lAPg4z/VY8k+GjRX
http://paperpile.com/b/lAPg4z/ATKD
http://paperpile.com/b/lAPg4z/ATKD
http://paperpile.com/b/lAPg4z/ATKD
http://paperpile.com/b/lAPg4z/ATKD
http://dx.doi.org/10.1038/s41572-020-0145-5
http://paperpile.com/b/lAPg4z/PM5Q
http://paperpile.com/b/lAPg4z/PM5Q
http://paperpile.com/b/lAPg4z/PM5Q
http://paperpile.com/b/lAPg4z/PM5Q
http://paperpile.com/b/lAPg4z/PM5Q
http://dx.doi.org/10.1093/jbcr/irad045.071
http://paperpile.com/b/lAPg4z/HxR1
http://paperpile.com/b/lAPg4z/HxR1
http://paperpile.com/b/lAPg4z/HxR1
http://paperpile.com/b/lAPg4z/HxR1
http://paperpile.com/b/lAPg4z/HxR1
http://dx.doi.org/10.1111/iwj.14959
http://paperpile.com/b/lAPg4z/MCCA
http://paperpile.com/b/lAPg4z/MCCA
http://paperpile.com/b/lAPg4z/MCCA
http://paperpile.com/b/lAPg4z/MCCA
http://paperpile.com/b/lAPg4z/MCCA
http://paperpile.com/b/lAPg4z/ejVh
http://paperpile.com/b/lAPg4z/ejVh
http://paperpile.com/b/lAPg4z/ejVh
http://paperpile.com/b/lAPg4z/ejVh
http://dx.doi.org/10.3389/fphys.2025.1627798
http://paperpile.com/b/lAPg4z/bjVK
http://paperpile.com/b/lAPg4z/bjVK
http://paperpile.com/b/lAPg4z/bjVK
http://paperpile.com/b/lAPg4z/bjVK
http://dx.doi.org/10.1016/s0094-1298(17)30141-4
http://paperpile.com/b/lAPg4z/DZdx
http://paperpile.com/b/lAPg4z/DZdx
http://paperpile.com/b/lAPg4z/DZdx
http://paperpile.com/b/lAPg4z/DZdx
http://dx.doi.org/10.1016/j.burns.2005.02.015
http://dx.doi.org/10.1016/j.burns.2005.02.015
http://paperpile.com/b/lAPg4z/oGr1
http://paperpile.com/b/lAPg4z/oGr1
http://paperpile.com/b/lAPg4z/oGr1
http://paperpile.com/b/lAPg4z/oGr1
http://paperpile.com/b/lAPg4z/oGr1
http://dx.doi.org/10.5114/wo.2017.70109
http://paperpile.com/b/lAPg4z/wfLj
http://paperpile.com/b/lAPg4z/wfLj
http://paperpile.com/b/lAPg4z/wfLj
http://paperpile.com/b/lAPg4z/wfLj
http://paperpile.com/b/lAPg4z/wfLj
http://dx.doi.org/10.1111/j.1524-4725.2011.02060.x
http://paperpile.com/b/lAPg4z/sxd2
http://paperpile.com/b/lAPg4z/sxd2
http://paperpile.com/b/lAPg4z/sxd2
http://paperpile.com/b/lAPg4z/sxd2
http://paperpile.com/b/lAPg4z/7yS8
http://paperpile.com/b/lAPg4z/7yS8
http://paperpile.com/b/lAPg4z/7yS8
http://paperpile.com/b/lAPg4z/7yS8
http://dx.doi.org/10.1016/j.burnso.2020.03.001
http://paperpile.com/b/lAPg4z/Zpzv
http://paperpile.com/b/lAPg4z/Zpzv
http://paperpile.com/b/lAPg4z/Zpzv
http://paperpile.com/b/lAPg4z/Zpzv
http://paperpile.com/b/lAPg4z/Zpzv
http://dx.doi.org/10.5021/ad.2016.28.1.142
http://dx.doi.org/10.5021/ad.2016.28.1.142
http://paperpile.com/b/lAPg4z/tTBD
http://paperpile.com/b/lAPg4z/tTBD
http://paperpile.com/b/lAPg4z/tTBD
http://paperpile.com/b/lAPg4z/tTBD
https://www.ncbi.nlm.nih.gov/books/NBK532861/#:~:text=Introduction,decades%2C following the initial injury.
https://www.ncbi.nlm.nih.gov/books/NBK532861/#:~:text=Introduction,decades%2C following the initial injury.
https://www.ncbi.nlm.nih.gov/books/NBK532861/#:~:text=Introduction,decades%2C following the initial injury.
http://paperpile.com/b/lAPg4z/huZa
http://paperpile.com/b/lAPg4z/huZa
http://paperpile.com/b/lAPg4z/huZa
http://paperpile.com/b/lAPg4z/huZa
http://dx.doi.org/10.1007/s12672-025-02948-8
http://paperpile.com/b/lAPg4z/sbrj
http://paperpile.com/b/lAPg4z/sbrj
http://paperpile.com/b/lAPg4z/sbrj
http://paperpile.com/b/lAPg4z/sbrj
http://dx.doi.org/10.1097/00004630-200111000-00006
http://dx.doi.org/10.1097/00004630-200111000-00006
http://paperpile.com/b/lAPg4z/MLAw
http://paperpile.com/b/lAPg4z/MLAw
http://paperpile.com/b/lAPg4z/MLAw
http://paperpile.com/b/lAPg4z/MLAw
http://paperpile.com/b/lAPg4z/MLAw
http://dx.doi.org/10.1186/s13256-025-05314-y
http://paperpile.com/b/lAPg4z/wkTI
http://paperpile.com/b/lAPg4z/wkTI
http://paperpile.com/b/lAPg4z/wkTI
http://paperpile.com/b/lAPg4z/wkTI
http://paperpile.com/b/lAPg4z/wkTI
http://dx.doi.org/10.1016/j.ijscr.2025.111004
http://paperpile.com/b/lAPg4z/z9Ax
http://paperpile.com/b/lAPg4z/z9Ax
http://paperpile.com/b/lAPg4z/z9Ax
http://paperpile.com/b/lAPg4z/z9Ax
http://dx.doi.org/10.1097/01.sap.0000200734.74303.d5
http://dx.doi.org/10.1097/01.sap.0000200734.74303.d5
http://paperpile.com/b/lAPg4z/b2DT
http://paperpile.com/b/lAPg4z/b2DT
http://paperpile.com/b/lAPg4z/b2DT
http://paperpile.com/b/lAPg4z/b2DT
http://paperpile.com/b/lAPg4z/b2DT
http://dx.doi.org/10.1093/jbcr/irae139
http://dx.doi.org/10.1093/jbcr/irae139

Moraga R. The Dermatologist’s Role in Long-Term Surveillance of Burn Scars for Malignancy.

J Dermatol & Skin Sci. 2026;8(1):1-5

Journal of Dermatology and Skin Science

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Das KK, Chakaraborty A, Rahman A, et al. Incidences of malignancy in
chronic burn scar ulcers: experience from Bangladesh. Burns. 2015;
41(6): 1315-1321. doi: 10.1016/j.burns.2015.02.008.

Rohr-Kirchgraber JSDP. Melanoma Marjolin ulcer in residual limb of
patient of color with below-knee amputation. JAAD Case Rep. 2024;
52:109-111. doi: 10.1016/j.jdcr.2024.07.009.

Chen R, Xu H, Li X, et al. Role of oxidative stress in post-burn wound
healing. Burns Trauma. 2025; 13(tkaf040): tkaf040. doi: 10.1093/
burnst/tkaf040.

Eming SA, Krieg T, Davidson JM. Inflammation in wound repair:
molecular and cellular mechanisms. J Invest Dermatol. 2007; 127(3):
514-525. doi: 10.1038/sj.jid.5700701.

Pianissoli LG, Silva JPR, Penteado EA, et al. Oxidative stress
and inflammation in wound repair: Molecular and cellular
mechanisms. FASEB . 2019; 33(S1). doi: 10.1096/fasebj.2019.33.1_
supplement.542.3.

Chatterjee N, Walker GC. Mechanisms of DNA damage, repair, and
mutagenesis. Environ Mol Mutagen. 2017; 58(5): 235-263. doi:
10.1002/em.22087.

Jomova K, Raptova R, Alomar SY, et al. Reactive oxygen species,
toxicity, oxidative stress, and antioxidants: chronic diseases and
aging. Arch Toxicol. 2023; 97(10): 2499-2574. doi: 10.1007/s00204-
023-03562-9.

Liu HM, Cheng MY, Xun MH, et al. Possible mechanisms of oxidative
stress-induced skin cellular senescence, inflammation, and cancer
and the therapeutic potential of plant polyphenols. Int | Mol Sci. 2023;
24(4): 3755. doi: 10.3390/ijms24043755.

Tran NT, Dinh TL, Le HP, et al. Multiple squamous cell carcinoma of the
upper limb originating from long-standing burn scars: A case report.
Int | Surg Case Rep. 2025; 136(111969): 111969. doi: 10.1016/j.
ijscr.2025.111969.

Kadir AR. Burn scar neoplasm. Ann Burns Fire Disasters. 2007; 20(4):
185-188. https://pmc.ncbi.nlm.nih.gov/articles/PMC3188084/.

Holmes JH IV. Critical issues in burn care. South Med J. 2008; 101: S6-
S12.doi: 10.1097/smj.0b013e31819194e3.

Yassaghi Y, Nazerian Y, Niazi F et al. Advancements in cell-based
therapies for thermal burn wounds: a comprehensive systematic
review of clinical trials outcomes. Stem Cell Res Ther. 2024; 15(1):
277.doi: 10.1186/s13287-024-03901-2.

Samitz MH. Repeated mechanical trauma to the skin: occupational
aspects. Am ]| Ind Med. 1985; 8(4-5): 265-271. doi: 10.1002/
ajim.4700080404.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Rousselle P, Braye F, Dayan G. Re-epithelialization of adult skin
wounds: Cellular mechanisms and therapeutic strategies. Adv Drug
Deliv Rev. 2019; 146: 344-365. doi: 10.1016/j.addr.2018.06.019.

Miletta NR, Donelan MB, Hivnor CM. Management of trauma and
burn scars: the dermatologist’s role in expanding patient access to
care. Cutis. 2017; 100(1): 18-20. https://www.ncbi.nlm.nih.gov/
pubmed/28873104.

Lee HB, Han SE, Chang LS, et al. Malignant melanoma on a thermal
burn scar. Arch Craniofac Surg. 2019; 20(1): 58-61. doi: 10.7181/
acfs.2018.02103.

DePry JL, Vyas R, Lazarus HM, et al. Cutaneous malignant
neoplasms in hematopoietic cell transplant recipients: A systematic
review. JAMA Dermatol. 2015; 151(7): 775-782. doi: 10.1001/
jamadermatol.2015.121.

CDC. Skin Cancer Risk Factors. Skin Cancer. July 1, 2024. Accessed
December 24, 2025. https://www.cdc.gov/skin-cancer/risk-factors/
index.html.

Jones OT, Ranmuthu CKI, Hall PN, et al. Recognising skin cancer in
primary care. Adv Ther. 2020; 37(1): 603-616. doi: 10.1007/s12325-
019-01130-1.

Moraga R. Elucidating the need for inclusion of burn in graduate and
continuing dermatologic medical education. Arch Dermatol Res. 2025;
317(1): 344. doi: 10.1007/s00403-025-03853-4.

Espinoza LF Friedstat ], Faoro N, et al. Geographic variation
in outcomes after burn injury: A burn model system national
database study. Ann Plast Surg. 2020; 84(6): 644-650. doi: 10.1097/
SAP.0000000000002287.

Fedor C], Liu HY, Arellano JA, et al. The need for improved burn
education in US medical schools. ] Burn Care Res. 2024; 46(2): 487-
488. doi: 10.1093/jbcr/irael70.

Mousa AK, Elshenawy AA, Maklad SM, etal. Post-burn scar malignancy:
5-year management review and experience. Int Wound J. 2022; 19(4):
895-909. doi: 10.1111/iwj.13690.

Valente TM, Arrais MPFF, Borges BMDEC, et al. Burn lesions with
progression to neoplasia: Marjolin’s ulcer. Rev Bras Cir Pldst. 2019;
34(3): 399-404. doi: 10.5935/2177-1235.2019rbcp0214.

Houlihan M, Patel K, Wilson YT, et al. A new wound in an old burn scar:
a guide to Marjolin’s ulcers for primary care. Br | Gen Pract. 2021;
71(703): 92-93. doi: 10.3399/bjgp21X714893.

Lindelof B, Krynitz B, Granath F, et al. Burn injuries and skin cancer:
a population-based cohort study. Acta Derm Venereol. 2008;88(1):20-
22.d0i:10.2340/00015555-0339.

Page 5 of 5


http://paperpile.com/b/lAPg4z/VbH3
http://paperpile.com/b/lAPg4z/VbH3
http://paperpile.com/b/lAPg4z/VbH3
http://paperpile.com/b/lAPg4z/VbH3
http://paperpile.com/b/lAPg4z/VbH3
http://dx.doi.org/10.1016/j.burns.2015.02.008
http://paperpile.com/b/lAPg4z/hAl9
http://paperpile.com/b/lAPg4z/hAl9
http://paperpile.com/b/lAPg4z/hAl9
http://paperpile.com/b/lAPg4z/hAl9
http://paperpile.com/b/lAPg4z/hAl9
http://dx.doi.org/10.1016/j.jdcr.2024.07.009
http://paperpile.com/b/lAPg4z/qfG8
http://paperpile.com/b/lAPg4z/qfG8
http://paperpile.com/b/lAPg4z/qfG8
http://paperpile.com/b/lAPg4z/qfG8
http://dx.doi.org/10.1093/burnst/tkaf040
http://dx.doi.org/10.1093/burnst/tkaf040
http://paperpile.com/b/lAPg4z/1Unt
http://paperpile.com/b/lAPg4z/1Unt
http://paperpile.com/b/lAPg4z/1Unt
http://paperpile.com/b/lAPg4z/1Unt
http://paperpile.com/b/lAPg4z/1Unt
http://dx.doi.org/10.1038/sj.jid.5700701
http://paperpile.com/b/lAPg4z/dUKT
http://paperpile.com/b/lAPg4z/dUKT
http://paperpile.com/b/lAPg4z/dUKT
http://paperpile.com/b/lAPg4z/dUKT
http://paperpile.com/b/lAPg4z/dUKT
http://dx.doi.org/10.1096/fasebj.2019.33.1_supplement.542.3
http://dx.doi.org/10.1096/fasebj.2019.33.1_supplement.542.3
http://paperpile.com/b/lAPg4z/w6jD
http://paperpile.com/b/lAPg4z/w6jD
http://paperpile.com/b/lAPg4z/w6jD
http://paperpile.com/b/lAPg4z/w6jD
http://dx.doi.org/10.1002/em.22087
http://paperpile.com/b/lAPg4z/pu1W
http://paperpile.com/b/lAPg4z/pu1W
http://paperpile.com/b/lAPg4z/pu1W
http://paperpile.com/b/lAPg4z/pu1W
http://paperpile.com/b/lAPg4z/pu1W
http://dx.doi.org/10.1007/s00204-023-03562-9
http://dx.doi.org/10.1007/s00204-023-03562-9
http://paperpile.com/b/lAPg4z/fZnG
http://paperpile.com/b/lAPg4z/fZnG
http://paperpile.com/b/lAPg4z/fZnG
http://paperpile.com/b/lAPg4z/fZnG
http://paperpile.com/b/lAPg4z/fZnG
http://paperpile.com/b/lAPg4z/fZnG
http://dx.doi.org/10.3390/ijms24043755
http://paperpile.com/b/lAPg4z/8vbI
http://paperpile.com/b/lAPg4z/8vbI
http://paperpile.com/b/lAPg4z/8vbI
http://paperpile.com/b/lAPg4z/8vbI
http://dx.doi.org/10.1016/j.ijscr.2025.111969
http://dx.doi.org/10.1016/j.ijscr.2025.111969
http://paperpile.com/b/lAPg4z/6XRM
http://paperpile.com/b/lAPg4z/6XRM
http://paperpile.com/b/lAPg4z/6XRM
http://paperpile.com/b/lAPg4z/6XRM
https://pmc.ncbi.nlm.nih.gov/articles/PMC3188084/
http://paperpile.com/b/lAPg4z/OdVf
http://paperpile.com/b/lAPg4z/OdVf
http://paperpile.com/b/lAPg4z/OdVf
http://paperpile.com/b/lAPg4z/OdVf
http://dx.doi.org/10.1097/smj.0b013e31819194e3
http://paperpile.com/b/lAPg4z/OEg3
http://paperpile.com/b/lAPg4z/OEg3
http://paperpile.com/b/lAPg4z/OEg3
http://paperpile.com/b/lAPg4z/OEg3
http://paperpile.com/b/lAPg4z/OEg3
http://paperpile.com/b/lAPg4z/OEg3
http://dx.doi.org/10.1186/s13287-024-03901-2
http://paperpile.com/b/lAPg4z/ISld
http://paperpile.com/b/lAPg4z/ISld
http://paperpile.com/b/lAPg4z/ISld
http://paperpile.com/b/lAPg4z/ISld
http://dx.doi.org/10.1002/ajim.4700080404
http://dx.doi.org/10.1002/ajim.4700080404
http://paperpile.com/b/lAPg4z/AG5X
http://paperpile.com/b/lAPg4z/AG5X
http://paperpile.com/b/lAPg4z/AG5X
http://paperpile.com/b/lAPg4z/AG5X
http://paperpile.com/b/lAPg4z/AG5X
http://dx.doi.org/10.1016/j.addr.2018.06.019
http://paperpile.com/b/lAPg4z/Jltk
http://paperpile.com/b/lAPg4z/Jltk
http://paperpile.com/b/lAPg4z/Jltk
http://paperpile.com/b/lAPg4z/Jltk
http://paperpile.com/b/lAPg4z/Jltk
https://www.ncbi.nlm.nih.gov/pubmed/28873104
https://www.ncbi.nlm.nih.gov/pubmed/28873104
http://paperpile.com/b/lAPg4z/bzgH
http://paperpile.com/b/lAPg4z/bzgH
http://paperpile.com/b/lAPg4z/bzgH
http://paperpile.com/b/lAPg4z/bzgH
http://dx.doi.org/10.7181/acfs.2018.02103
http://dx.doi.org/10.7181/acfs.2018.02103
http://paperpile.com/b/lAPg4z/1Rkg
http://paperpile.com/b/lAPg4z/1Rkg
http://paperpile.com/b/lAPg4z/1Rkg
http://paperpile.com/b/lAPg4z/1Rkg
http://paperpile.com/b/lAPg4z/1Rkg
http://dx.doi.org/10.1001/jamadermatol.2015.121
http://dx.doi.org/10.1001/jamadermatol.2015.121
http://paperpile.com/b/lAPg4z/c7D3
http://paperpile.com/b/lAPg4z/c7D3
https://www.cdc.gov/skin-cancer/risk-factors/index.html
https://www.cdc.gov/skin-cancer/risk-factors/index.html
http://paperpile.com/b/lAPg4z/JHQc
http://paperpile.com/b/lAPg4z/JHQc
http://paperpile.com/b/lAPg4z/JHQc
http://paperpile.com/b/lAPg4z/JHQc
http://dx.doi.org/10.1007/s12325-019-01130-1
http://dx.doi.org/10.1007/s12325-019-01130-1
http://paperpile.com/b/lAPg4z/GjRX
http://paperpile.com/b/lAPg4z/GjRX
http://paperpile.com/b/lAPg4z/GjRX
http://paperpile.com/b/lAPg4z/GjRX
http://paperpile.com/b/lAPg4z/GjRX
http://dx.doi.org/10.1007/s00403-025-03853-4
http://paperpile.com/b/lAPg4z/cx46
http://paperpile.com/b/lAPg4z/cx46
http://paperpile.com/b/lAPg4z/cx46
http://paperpile.com/b/lAPg4z/cx46
http://paperpile.com/b/lAPg4z/cx46
http://dx.doi.org/10.1097/SAP.0000000000002287
http://dx.doi.org/10.1097/SAP.0000000000002287
http://paperpile.com/b/lAPg4z/VY8k
http://paperpile.com/b/lAPg4z/VY8k
http://paperpile.com/b/lAPg4z/VY8k
http://paperpile.com/b/lAPg4z/VY8k
http://paperpile.com/b/lAPg4z/VY8k
http://dx.doi.org/10.1093/jbcr/irae170
http://paperpile.com/b/lAPg4z/z70v
http://paperpile.com/b/lAPg4z/z70v
http://paperpile.com/b/lAPg4z/z70v
http://paperpile.com/b/lAPg4z/z70v
http://paperpile.com/b/lAPg4z/z70v
http://dx.doi.org/10.1111/iwj.13690
http://paperpile.com/b/lAPg4z/OoGq
http://paperpile.com/b/lAPg4z/OoGq
http://paperpile.com/b/lAPg4z/OoGq
http://paperpile.com/b/lAPg4z/OoGq
http://paperpile.com/b/lAPg4z/OoGq
http://dx.doi.org/10.5935/2177-1235.2019rbcp0214
http://paperpile.com/b/lAPg4z/Cmkx
http://paperpile.com/b/lAPg4z/Cmkx
http://paperpile.com/b/lAPg4z/Cmkx
http://paperpile.com/b/lAPg4z/Cmkx
http://paperpile.com/b/lAPg4z/Cmkx
http://dx.doi.org/10.3399/bjgp21X714893
http://paperpile.com/b/lAPg4z/y3cU
http://paperpile.com/b/lAPg4z/y3cU
http://paperpile.com/b/lAPg4z/y3cU
http://paperpile.com/b/lAPg4z/y3cU
http://paperpile.com/b/lAPg4z/y3cU
http://dx.doi.org/10.2340/00015555-0339

	Title
	Correspondence
	Abstract
	Introduction
	Literature Search Strategy
	Epidemiology of Burn Scar-Associated Malignancy
	Pathophysiologic Mechanisms of Malignant Transformation
	Clinical Features Suggestive of Malignant Transformation
	The Dermatologist’s Role in Surveillance
	Proposed Dermatologic Surveillance Approach for Burn Scars
	Barriers to Effective Surveillance 
	Future Directions
	Conclusion
	Conflicts of Interest
	Funding Sources
	IRB Approval Status
	Statement of Patient Consent
	Declaration of Generative AI and AI-Assisted Technologies
	Reprint requests
	Author Contributions
	Table 1
	References

