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Abstract

Objective. Malignant fungating wounds (MFWs) are unfortu-
nate and underreported manifestations of some advanced
head and neck cancers. The management of MFWs is com-
plex and challenging. MFWs are often mistaken for infec-
tious processes/abscesses and treated indiscriminately with
oral or intravenous antibiotics. Our aim is to promote
awareness of MFWs and provide education on their man-
agement. We summarize their cost-effective and evidence-
based therapies and highlight antibiotic stewardship with
respect to their management.

Data Sources. A literature review was performed of PubMed,
Cochrane Review, SCOPUS, Embase, and Google Scholar data-
bases regarding topical and systemic treatments for MFWVs.

Review Methods. Full-text articles were identified with the fol-
lowing terms: fungating, ulcerative, wound, tumor, malignancy,
antibiotics, topical, dressings, radiotherapy, head, neck, scalp,
face, lip, and ear. Treatment recommendations were extrapo-
lated, categorically summarized, and retrospectively assigned
with an evidence level based on the GRADE system (Grading of
Recommendations, Assessment, Development, and Evaluation).

Conclusions. In the absence of systemic signs and symptoms
of infections, MFWs should not be treated as conventional
infections or abscesses, with prophylactic oral or intrave-
nous antibiotics. Topical treatments such as ointments and
wound dressings are the mainstay in terms of managing the
unsightly appearance and fetid odor from these entities.

Implications for Practice. MFWs are most often not amenable
to definitive/curative surgical or nonsurgical therapy, but
consultation with a head and neck oncologic specialist will
help to determine if the underlying malignancy requires sur-
gery, radiation therapy, or palliative treatment.
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alignant tumors of the head and neck (eg, squamous
cell and basal cell carcinoma) with cutaneous and
subcutaneous involvement are very often unsightly
and associated with fetid odor, drainage, bleeding, and
sloughing. It is not surprising that tumors that breach the skin
and create a malignant fungating wound (MFW) would be
confused for an infection or abscess. As a result, these malig-
nant tumors are subject to a variety of cognitive biases associ-
ated with medical decision making, including premature
closure, representativeness restraint, Sutton’s slip, and
anchoring.'™ This holds particularly true for tumors that
demonstrate aggressive and advanced local involvement.
These tumors can present with a fungating and ulcerative
appearance and are oftentimes accompanied by excoriation of
the surrounding skin, intense malodor, profuse fibrinous or
purulent exudate, bleeding, and pain.®® These clinical find-
ings may be misleading to first-line providers, who are accus-
tomed to treating common infections such as abscesses or
cellulitis, which can have a similar appearance to these partic-
ular tumors.
Despite several articles describing MFWs in breast and
genital cancers, which are mostly in the wound care literature
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and journals, there is a paucity of information related to fun-
gating tumors and wounds of the head and neck region. In
fact, to our knowledge, this may be the first article in the head
and neck literature to specifically address this entity and its
management. This is surprising considering that the head and
neck is a common location for these particular tumors.'”
MFWs can occur in primary, recurrent, and metastatic cancer
settings. Unfortunately, MFWs are difficult to conceal in the
head and neck region; they draw ready attention; and they can
cause significant psychosocial dysfunction for the patients
and distress and anxiety for their family members or care-
givers. MFWs in the head and neck region also pose unique
management challenges because they can readily affect the
form and function of important structures and organs within
this relatively compact surface area of the body. Because of a
lack of awareness and readily available resources for guiding
therapy, first-line providers often adopt a “‘trial and error”
approach to the management of MFWs.

At our institution, we have observed numerous patients
with MFWs who are prophylactically treated with systemic
antibiotics at initial presentation, without head and neck onco-
logic team consultation. This appears to be a consistent pat-
tern of practice. We believe that there are significant
knowledge gaps in the management of MFWs among health
care providers and that the lack of literature devoted to these
entities contributes to the frequent misdiagnosis of a conven-
tional infection and frequent misuse of antibiotics. In an effort
to abide the core elements of antibiotic stewardship, we have
endeavored to research what the effective alternative strate-
gies are for management of MFWs. The Centers for Disease
Control and Prevention has defined antibiotic stewardship as
‘““an effort to measure and improve how antibiotics are pre-
scribed by clinicians and used by patients. Improving antibio-
tic prescribing is critical to effectively treat infections, protect
patients from harms caused by unnecessary antibiotic use, and
combat antibiotic resistance.””!! Finally, we provide a sum-
mary of evidence-based recommendations on various thera-
pies for treating MFWs, such as systemic antibiotics, topical
antibiotics, and alternative wound management, with the pur-
pose of creating a useful and practical resource for health care
professionals.

Characterization of MFWs

MFWs are the result of cancer cells infiltrating and invading
the dermis and epidermis and manifesting as an exophytic
and/or ulcerative necrotic lesion. Regions of tissue hypoxia
and necrosis ensue as a result of tumor proliferation, areas of
variable vascularity, and tumor-related factors and by-prod-
ucts, as well as recruitment of inflammatory cells.'>'* This
results in a tumor/wound with a common coexistent appear-
ance: exophytic, fungating, necrotic, ulcerative, purulent,
exudative, and bleeding. The most frequent sites for presenta-
tion are the breast (49%), neck (21%), chest (18%), and head
(13%)."%'> These tumors/wounds frequently exhibit inflam-
mation and discoloration beyond the wound borders, due to
the presence of the underlying tumor and local tissue invasion.
In more advanced tumors, large areas of necrosis may cause

significant anatomic disfigurement and patient distress.'®
Debilitating pain, pruritus, exudate, and bleeding associated
with these tumors may affect activities of daily living and
diminish patient quality of life.'” MFWs are often malodor-
ous, having been described as “‘rotting sulfide” or ‘‘cheese
and vomit.””'® Anaerobic bacteria that reside in necrotic tissue
generate volatile agents such as hydrogen sulfide. Despite
bacterial colonization, there is no evidence that these odor-
producing bacteria result in bacteremia or septicemia. One
study analyzed 32 patients with breast cancer and fungating
wounds and reported no systemic infections despite evidence
of colonization in 78% of these tumors.'®

Methods

A literature search of PubMed, Cochrane Review, SCOPUS,
Embase, and Google Scholar databases was conducted inde-
pendently by 2 authors (L.O., Z.N.). Full-text articles were
identified with the following terms: fungating, ulcerative,
wound, tumor, malignancy, antibiotics, topical, dressings,
radiotherapy, head, neck, scalp, face, lip, and ear. Non-
English studies and studies without a peer-review process
were excluded. The search included randomized controlled
trials, case reports, review articles, and expert opinions pub-
lished in the last 40 years. Treatment recommendations were
extrapolated, categorically summarized, and retrospectively
assigned with an evidence level based on the GRADE system
(Grading of Recommendations, Assessment, Development,
and Evaluation).'” A “very low level”” demonstrates extreme
uncertainty in the recommendation; “low,” that additional
research will likely change the confidence of the recommen-
dation; ““moderate,” that further research may change the rec-
ommendation; and “‘high,”” when future research is unlikely
to change the recommendation.

Discussion

Systemic Antibiotics

Recommendations.

e Systemic antibiotics should be avoided in patient with
MFWs and given only when accompanied by signs
and objective measures of infection. (Moderate)

e Side effects from systemic antibiotics can be signifi-
cant and may exacerbate chemoradiation therapy—
related adverse effects. (Moderate)

The benefits of prophylactic antibiotic therapy for prevent-
ing systemic infection have never been proven in the setting
of bacterial colonization.'® Although MFWs are associated
with extensive tumor necrosis and bacterial colonization,
there have been no investigations, to our knowledge, that have
shown an association with these and systemic infection. We
believe that the decision to prescribe systemic antibiotics is
not based on evidence-based recommendation but rather by
poor understanding of the differences between a local infec-
tion/abscess and a fungating tumor. Because these tumors
have a disfiguring and unsightly appearance and since they
are frequently associated with drainage and a fetid odor, it is
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common reflexive practice for first-line health care providers
to prescribe prophylactic systemic antibiotics.

Systemic antibiotics are likely employed with the intent of
improving the odor of MFWs via their bactericidal properties.
However, several studies have demonstrated a lack of odor
improvement or wound appearance with the use of systemic
antibiotics. In a prospective double-blind crossover trial,
Ramasubbu et al reported nonsuperiority with systemic
metronidazole as compared with placebo in the reduction of
malodor.'® Similarly, Ashford et al found no change in size or
appearance of ulcerating breast tumors with the use of oral
metronidazole vs placebo.?® Another study hypothesized that
areas of necrosis would prevent an effective concentration of
antibiotics in tumors due to their interrupted blood supply.'?
Furthermore, a lack of validated tools to measure malodor
resulg in heterogeneity and subjective bias in most reports to
date.

Topical Antibiotic Ointments

Recommendations.

e The use of topical antibiotics can be used to decrease
tumor-associated odor. Application of 0.75%-0.8%
metronidazole topical cream, twice a day, should be
considered as the first-line treatment. (Moderate)

e Topical antibiotic treatment may have no significant
effect on the production of wound exudate and
tumor-associated pain. (Low)

e Topical antibiotics do not typically cause systemic
effects (ie, vomiting, nausea, peripheral neuropathy,
elevated creatinine) and should be considered safe
for use in head and neck cancer cases without docu-
mented antibiotic-specific allergies. (Moderate)

Despite off-label use, metronidazole is the most widely
accepted topical antibacterial for malodor management.'*2' It
has been shown to be effective in odor reduction by killing
anaerobic bacteria in up to 95% of cases.** In a randomized
controlled trial, Bower et al terminated the study early after
observing the immense benefit of topical metronidazole on
patient well-being as compared with the control group.23
Other studies have supported the use of topical metronidazole
by demonstrating decreases in patient perception of smell.***
Several studies have substantiated claims of odor reduction
with bacteriology profiling.>**

While topical antibiotics are largely effective in odor
reduction, there are practical challenges of applying ointments
to tumors in the head and neck. Topical antibiotics are unsui-
table for treating mucosal-based tumors such as cancers of the
oral cavity.'® Topical antibiotics are typically more expensive
than oral formulations, which poses a barrier to access for eco-
nomically disadvantaged and uninsured patients.'® Finally,
there is wide heterogeneity in reporting standards for topical
antibiotics, as well as only a few studies with small sample
sizes, warranting caution in interpreting conclusions.

Topical Dressings

Recommendations.

e Charcoal and silver dressings offer high conformabil-
ity, ideal for wounds with irregular contours that can
preclude traditional dressing applications. The net-
like structure of these dressings also allows for exu-
dative drainage and reduced moisture. (Low)

e Silver-based foam dressings may decrease tumor-
associated biofilms and inflammation through bacter-
icidal properties. (Low)

e Honey-coated dressings may be associated with
patient discomfort and pain during application and
removal. (Low)

e Charcoal and silver dressings may decrease caregiver
burden due to ease of application and decreased fre-
quency of dressing changes. (Low)

e The use of topical dressings has not been associated
with significant adverse outcomes and should be uti-
lized when clinically appropriate. (Moderate)

Unlike traditional wound management in which dressing
application and dressing changes serve to facilitate wound
healing, the use of these adjuncts in the treatment of MFWs
has a different intent.?® The benefits of dressings and dressing
changes should be considered a palliative adjunct to help
improve quality of life and patient comfort. By decreasing
bacterial counts in necrotic tissue through absorptive or anti-
microbial processes, topical dressings can help to control odor
and exudate.?® This has the additional benefit of positively
affecting the well-being and comfort of patients, by conceal-
ing the ravages of tumor disfigurement.

Charcoal. Charcoal dressings are suitable choices for treating
head and neck MFWs due to their unique properties. The
highly porous nature of charcoal dressings allows for rapid
absorption and evaporation of tumor exudate, effectively
preventing maceration of surrounding tissue.”?’°
Additionally, charcoal dressings tend to be thinner and less
adherent, which allows tailoring to the concave and convex
anatomy of the head and neck. Unlike conventional dressings,
charcoal dressings have value in the management of certain
fungating tumors with extensive necrosis.

Silver. Similar to charcoal, silver dressings have been shown
to effectively absorb sloughed tumor material. However,
these dressings are unique in regard to their substantial bac-
tericidal properties.>'? Kalemikerakis et al demonstrated
that foam dressings impregnated with silver (1 mg/cm?) can
subjectively reduce odor in nearly two-thirds of patients
with malodorous fungating wounds after 4 weeks.*”

Silver may indirectly alleviate pain associated with these
wounds via anti-inflammatory properties. Believed to down-
regulate matrix metalloproteinases, which delay wound heal-
ing, silver may blunt the hyperactive physiologic response
seen in MFWs. Anecdotal evidence for silver’s efficacy exists
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over a wide spectrum of clinical situations, ranging from
dental pain to thermal burns.® However, these effects have not
been corroborated in well-designed studies.’®** Moreover,
there is scant evidence supporting microbial resistance to
silver, 313336

Honey Coated. Historically, honey-based dressings have been
used for acute and chronic wounds. Honey is postulated to
create unfavorable environments for microbes and to facili-
tate exudate drainage and outflow from wound beds.*” The
high acidity in honey (pH 3.2-4.5) may also prevent the
function of destructive proteases.>® In a randomized con-
trolled trial, Lund-Nielsen et al compared honey-coated
dressings with silver-coated dressings for MFWs. While the
authors did not show significant differences in subjective
wound malodor, exudation, and pain, there was a trend to
improved cleanliness at wound sites seen with honey dres-
sings.** Of note, Obilor et al reported that the strong adher-
ence of honey-based dressings to wounds was associated
with a high degree of pain during dressing changes.*® If uti-
lized, caregivers may need to spend additional time apply-
ing and removing honey-coated dressings in comparison
with the aforementioned dressings. As a cheaper alternative
than silver- or charcoal-based dressings, honey may be con-
sidered in resource-deprived settings due to its wide avail-
ability and accessibility.

Implications for Practice
Highlights

e Systemic antibiotics have little effect in controlling
the appearance or symptoms associated with malig-
nant wounds. Our investigation recommends avoid-
ance unless there is the presence of systemic signs
and symptoms of infection.

e Topical metronidazole is an appropriate treatment
modality for local superinfection in the setting of
MFWs.

e Topical dressings (eg, silver, honey, charcoal) are
low-risk and practical treatments that can reduce the
odor and pain associated with MFWs and promote
psychosocial well-being.

Our aim is to raise awareness of MFWs in the head and
neck, distinguish MFWs from conventional infections and
abscesses, and promote safe and practical wound manage-
ment. The oncologic management of these tumors is outside
the scope of this article. Since there are no population-based
studies that provide data on the incidence and prevalence of
MFWs, it is difficult to ascertain the magnitude of the issues
that we have raised herein. However, with an increase in can-
cers in the aging population and an increase in the number of
curative-intent and palliative treatment modalities for
advanced-stage cancers, it is believed that there will be more
patients who present with MFWs in the future. Therefore,
there must be greater awareness of this entity, as well as prac-
tical wound management recommendations that are based on

evidence and avoid unnecessary and costly interventions,
such as the use of antibiotics. The use of oral or intravenous
antibiotics for MFWs is not based on evidence, nor does it
adhere to the principles of antibiotic stewardship. A full
assessment by a head and neck oncologic team should be con-
sidered prior to empirically prescribing systemic antibiotics.
We believe that this report will serve as a guide for health care
professionals in future management of MFWs.

Limitations

Gathering evidence for the role of antibiotic stewardship in
the context of MFWs was limited by the low level of literature
investigating this topic. The variability in MFW presentation
and the absence of an objective set of unified assessment cri-
teria created challenges in acquiring actual data on these enti-
ties. Our recommendations would be strengthened by
presenting quantitative data that show the incidence and pre-
valence of MFWs and by determining the percentage of
patients who were initially treated with antibiotics at our insti-
tution. These data would be augmented by assessing prescri-
bers’ perception of any benefit following administration of
antibiotic therapy, as well as data on adverse outcomes associ-
ated with prescribing antibiotics, such as Clostridioides diffi-
cile infection. Future directions of study include assessing the
rates of empiric antibiotic administration with subsequent dis-
continuation following consultation with a head and neck
cancer specialist. Biomarkers, such as procalcitonin, and their
role in prescribing patterns for MFWs should be investigated,
particularly in the absence of signs of systemic infection. As
this is an observational study based on pragmatic recommenda-
tions and extrapolation of data on MFW management from the
wound care literature, there are significant biases, as well as
limitations in providing high-level evidence for our assertions.

Authors’ Note

The data presented in this report were selected for poster presentation
at the AHNS 10th International Conference on Head and Neck
Cancer scheduled on July 18, 2020 (meeting cancelled due to the
COVID-19 pandemic).

Author Contributions

Liam O’Neill, conception and design, analysis and interpretation
of data, drafting of manuscript, revising it for important intellectual
content, final approval of the version to be published; Zach
Nelson, conception and design, analysis and interpretation of data,
drafting of manuscript, revising it for important intellectual con-
tent, final approval of the version to be published; Nadir Ahmad,
conception and design, analysis and interpretation of data, drafting
of manuscript, revising it for important intellectual content, final
approval of the version to be published; Alec H. Fisher, drafting
of manuscript, revising it for important intellectual content, final
approval of the version to be published; Ana Denton, conception
and design, analysis and interpretation of data, revising it for
important intellectual content, final approval of the version to be
published; Michael Renzi Jr, revising it for important intellectual
content, final approval of the version to be published; Henry S.
Fraimow, conception and design, analysis and interpretation of



O’Neill et al

data, drafting of manuscript, revising it for important intellectual
content, final approval of the version to be published; Luke
Stanisce, conception and design, analysis and interpretation of
data, drafting of manuscript, revising it for important intellectual
content, final approval of the version to be published.

Disclosures

Competing interests: None.

Sponsorships: None.

Funding source: None.

References

11.

15.

16.

. Cohen JM, Burgin S. Cognitive biases in clinical decision

making: a primer for the practicing dermatologist. JAMA
Dermatol. 2016;152(3):253-254.

. Saposnik G, Redelmeier D, Ruff CC, Tobler PN. Cognitive

biases associated with medical decisions: a systematic review.
BMC Med Inform Decis Mak.2016;16(1):138.

. Khoo EM, Lee WK, Sararaks S, et al. Medical errors in primary

care clinics—a cross sectional study. BMC Fam Pract. 2012;13:127.

. Blumenthal-Barby JS, Krieger H. Cognitive biases and heuris-

tics in medical decision making: a critical review using a sys-
tematic search strategy. Med Decis Making. 2015;35(4):539-
557.

. Croskerry P. ED cognition: any decision by anyone at any time.

CJEM.2014;16(1):13-19.

. Abboud EC, Legare TB, Settle JC, et al. Do silver-based wound

dressings reduce pain? A prospective study and review of the lit-
erature. Burns. 2014;40(suppl 1):S40-S47.

. Benbow M. Best practice in wound assessment. Nurs Stand.

2016;30(27):40-47.

. Lo SF, Hayter M, Hu WY, Tai CY, Hsu MY, Li YF. Symptom

burden and quality of life in patients with malignant fungating
wounds. J Adv Nurs. 2012;68(6):1312-1321.

. Merz T, Klein C, Uebach B, Kern M, Ostgathe C, Biikki J.

Fungating wounds—multidimensional challenge in palliative
care. Breast Care (Basel). 2011;6(1):21-24.

. Probst S, Arber A, Faithfull S. Malignant fungating wounds: a

survey of nurses’ clinical practice in Switzerland. Eur J Oncol
Nurs. 2009;13(4):295-298.

Centers for Disease Control and Prevention. Core Elements of
Antibiotic Stewardship. US Department of Health and Human
Services; 2019.

. Thomas S, Fisher B, Fram PJ, Waring MJ. Odour-absorbing

dressings. J Wound Care. 1998;7(5):246-250.

. Ramasubbu DA, Smith V, Hayden F, Cronin P. Systemic anti-

biotics for treating malignant wounds. Cochrane Database Syst
Rev.2017;8:CD011609.

. Samala RV, Davis MP. Comprehensive wound malodor man-

agement: win the RACE. Cleve Clin J Med. 2015;82(8):535-
543.

Langemo DK, Anderson J, Hanson D, Hunter S, Thompson P.
Managing fungating wounds. Adv Skin Wound Care. 2007,
20(6):312-314.

Fromantin I, Watson S, Baffie A, et al. A prospective, descrip-
tive cohort study of malignant wound characteristics and wound

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

care strategies in patients with breast cancer. Ostomy Wound
Manage.2014;60(6):38-48.

Tilley C, Lipson J, Ramos M. Palliative wound care for malig-
nant fungating wounds: holistic considerations at end-of-life.
Nurs Clin North Am. 2016;51(3):513-531.

George R, Prasoona TS, Kandasamy R, et al. Improving malo-
dour management in advanced cancer: a 10-year retrospective
study of topical, oral and maintenance metronidazole. BMJ
Support Palliat Care. 2017;7(3):286-291.

Atkins D, Best D, Briss PA, et al. Grading quality of evidence
and strength of recommendations. BM.J. 2004;328(7454):1490.
Ashford R, Plant G, Maher J, Teare L. Double-blind trial of
metronidazole in malodorous ulcerating tumours. Lancet. 1984;
1(8388):1232-1233.

Ramasubbu DA, Smith V, Hayden F, Cronin P. Systemic anti-
biotics for treating malignant wounds. Cochrane Database Syst
Rev.2017;8(8):CDO011609.

Finlay IG, Bowszyc J, Ramlau C, Gwiezdzinski Z. The effect of
topical 0.75% metronidazole gel on malodorous cutaneous
ulcers. J Pain Symptom Manage. 1996;11(3):158-162.

Bower M, Stein R, Evans TR, Hedley A, Pert P, Coombes RC. A
double-blind study of the efficacy of metronidazole gel in the
treatment of malodorous fungating tumours. Eur J Cancer.
1992;28a(4-5):888-889.

Watanabe K, Shimo A, Tsugawa K, et al. Safe and effective deo-
dorization of malodorous fungating tumors using topical metro-
nidazole 0.75% gel (GK567): a multicenter, open-label, phase
III study (RDT.07.SRE.27013). Support Care Cancer. 2016;
24(6):2583-2590.

Kuge S, Tokuda Y, Ohta M, et al. Use of metronidazole gel to
control malodor in advanced and recurrent breast cancer. Jpn J
Clin Oncol. 1996;26(4):207-210.

Adderley UJ, Holt IG. Topical agents and dressings for fungat-
ing wounds. Cochrane Database Syst Rev. 2014(5):CD003948.
Akhmetova A, Saliev T, Allan IU, Illsley MJ, Nurgozhin T,
Mikhalovsky S. A comprehensive review of topical odor-
controlling treatment options for chronic wounds. J Wound
Ostomy Continence Nurs.2016;43(6):598-609.

Butcher G, Butcher JA, Maggs FA. The treatment of malodorous
wounds. Nurs Mirror Midwives J. 1976;142(16):64.

Holloway S. Recognising and treating the causes of chronic mal-
odorous wounds. Prof Nurse. 2004;19(7):380-384.

Coombs TJ. Product profile: more than a wound dressing.
Health Soc Serv J. 1981;91(4768):1268-1269.

Graham C. The role of silver in wound healing. Br J Nurs. 2005;
14(19):522, S24, S26.

Tsichlakidou A, Govina O, Vasilopoulos G, Kavga A, Vastardi
M, Kalemikerakis I. Intervention for symptom management in
patients with malignant fungating wounds—a systematic
review. J Buon. 2019;24(3):1301-1308.

Kalemikerakis J, Vardaki Z, Fouka G, et al. Comparison of foam
dressings with silver versus foam dressings without silver in the
care of malodorous malignant fungating wounds. J Buon. 2012;
17(3):560-564.

Lund-Nielsen B, Adamsen L, Kolmos HJ, Rerth M, Tolver A,
Gottrup F. The effect of honey-coated bandages compared
with silver-coated bandages on treatment of malignant



OTO Open

35.

36.

37.

wounds—a randomized study. Wound Repair Regen. 2011;
19(6):664-670.

Demling R. The role of silver in wound healing. Part 1: effects
of silver on wound management. Wounds. 2001;13:4-15.
Percival SL, Bowler PG, Russell D. Bacterial resistance to silver
in wound care. J Hosp Infect. 2005;60(1):1-7.

Molan P, Rhodes T. Honey: a biologic wound dressing. Wounds.
2015;27(6):141-151.

38.

39.

Yaghoobi R, Kazerouni A, Kazerouni O. Evidence for clinical
use of honey in wound healing as an anti-bacterial, anti-inflammatory
anti-oxidant and anti-viral agent: a review. Jundishapur J Nat Pharm
Prod. 2013;8(3):100-104.

Obilor HN, Adejumo PO, Ilesanmi RE. Assessment of patients’
wound-related pain experiences in University College Hospital,
Ibadan, Nigeria. Int Wound J. 2016;13(5):697-704.



