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Abstract

Background: Red scrotum syndrome is typically described as well-demarcated erythema of the anterior scrotum
accompanied by persistent itching and burning. It is chronic and difficult to treat and contributes to significant
psychological distress and reduction in quality of life. The medical literature surrounding the condition is sparse,

with the prevalence likely under-recognized and the pathophysiology remaining poorly understood. Formation of a
cutaneous microbial biofilm has not been proposed as an underlying etiology. Microbial biofilms can form whenever
microorganisms are suspended in fluid on a surface for a prolonged time and are becoming increasingly recognized
as important contributors to medical disease (e.g., chronic wounds).

Case presentation: A 26-year-old man abruptly developed well-demarcated erythema of the bilateral scrotum after
vaginal secretions were left covering the scrotum overnight. For 14 months, the patient experienced daily scrotal itch-
ing and burning while seeking care from multiple physicians and attempting numerous failed therapies. He eventu-
ally obtained complete symptomatic relief with the twice daily application of 0.8% menthol powder. Findings in sup-
port of a cutaneous microbial biofilm as the underlying etiology include: (1) the condition began following a typical
scenario that would facilitate biofilm formation; (2) the demarcation of erythema precisely follows the scrotal hairline,
suggesting that hair follicles acted as scaffolding during biofilm formation; (3) despite resolution of symptoms, the
scrotal erythema has persisted, unchanged in boundary 15 years after the condition began; and (4) the erythematous
skin demonstrates prolonged retention of gentian violet dye in comparison with adjacent unaffected skin, suggesting
the presence of dye-avid material on the skin surface.

Conclusion: The probability that microorganisms, under proper conditions, can form biofilm on intact skin is poorly
recognized. This case presents a compelling argument for a cutaneous microbial biofilm as the underlying cause of
red scrotum syndrome in one patient, and a review of similarities with other reported cases suggests the same etiol-
ogy is likely responsible for a significant portion of the total disease burden. This etiology may also be a significant
contributor to the disease burden of vulvodynia, a condition with many similarities to red scrotum syndrome.
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Introduction/background
Red scrotum syndrome (RSS) is typically described
as well-demarcated scrotal erythema accompanied by
symptoms of persistent itching and burning. It affects
. the anterior portion of the scrotum, sometimes with
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Lancaster Road, TX 75216 Dallas, USA the ventral shaft of the penis [1-3]. Affected patients
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are commonly age>50, though young patients are also
affected. The condition is typically chronic and difficult to
treat, with symptoms often lasting for years and contrib-
uting to significant psychological distress and reduction
in quality of life [4]. The medical literature surrounding
RSS is sparse, and the prevalence of the condition is likely
under-recognized. Primary neuropathy, microvascu-
lar dysregulation, and overuse of topical corticosteroids
have been suggested as potential causes, but the under-
lying pathophysiology remains poorly understood [5, 6].
It is possible the condition represents a constellation of
similar symptoms and physical findings that result from
a number of different etiologies. This report describes
one patient’s 15-year experience with the condition, and
provides evidence implicating a cutaneous microbial bio-
film as the likely etiology. In addition, a review of the cur-
rent literature will implicate the same etiology as likely
responsible for a significant portion of the total RSS dis-
ease burden.

In nature, microorganisms (e.g., bacteria, fungi) exist in
2 states: planktonic (free in the environment) and within
biofilm (surface-attached). The biofilm state can occur
whenever microorganisms are suspended in fluid on a
surface. Biofilm is created when microbes attach to the
surface and subsequently secrete extracellular polymers
that form a protective matrix, allowing the microorgan-
isms to live and grow in protection from environmental
threats [7—10]. Evidence shows that under proper con-
ditions biofilm formation can take place within several
hours, with continued maturation occurring over days,
months, and years [11]. Once created, biofilms are noto-
riously difficult to eradicate, as the microorganisms are
protected from antibiotics and other chemical antimi-
crobials by the thick extracellular matrix. In addition,
microbes within biofilm often assume a relatively slow
growth and metabolic rate, creating less susceptibility to
toxic inhibitors. Microorganisms within biofilm also have
the ability to efficiently communicate with one another
(i.e., quorum sensing) and rapidly share extrachromo-
somal genetic material, further amplifying their capacity
for antimicrobial resistance [12—14].

Over the past 20 years, microbial biofilms have been
increasingly recognized for playing a prominent role in
human infection. Early on, evidence primarily implicated
biofilms in infections that involve nonliving surfaces,
including urinary or intravenous catheters, prosthetic
joints, and prosthetic heart valves [15]. However, micro-
bial biofilms have more recently been appreciated as
either significant contributors or the underlying cause
of many difficult-to-treat and/or chronic diseases that
involve biofilm attachment to living surfaces. Among
these conditions are native valve infective endocardi-
tis, chronic prostatitis, chronic wound infections, and
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chronic sinusitis [16—19]. Undoubtedly, the role of
microbial biofilms in other chronic conditions is yet to be
recognized.

Case presentation

At condition onset, the patient was a 26-year-old man
with a history of recurrent tinea versicolor affecting the
trunk and neck and no other significant medical history,
including no history of topical corticosteroid use. He
experienced the abrupt onset of erythema of the bilateral
scrotum accompanied by intense itching and burning.
The signs and symptoms began one morning following
sexual intercourse with a female partner the previous
night. The patient did not clean up after intercourse and
fell asleep lying on his back with vaginal secretions cover-
ing his scrotum.

On examination, the erythema was well-demarcated,
closely following the distribution of hair on the bilateral
scrotum and also involving a small portion of the hair-
covered ventral shaft of the penis. There was sparing of
erythema along the hairless portion of the scrotal midline
and the hairless underside of the scrotum (Fig. 1). There
was no evidence of ulceration or swelling, and there was
no tenderness on palpation of the affected area. The
patient first sought care with his primary care physician,
where HIV testing and HSV 1 and 2 serum antibody test-
ing were performed and were all negative. The patient
then completed a 4-week course of topical clotrimazole
cream with no improvement in symptoms. A 10-day
course of erythromycin was also tried under the assump-
tion that the condition represented an atypical presenta-
tion of erythrasma, but also with no improvement.

Symptomatically, the patient continued to experience
nearly constant symptoms of scrotal itching and burn-
ing that were made worse by long periods of sitting. He
was subsequently referred to a dermatologist at a large
academic center, where he was told the condition repre-
sented some type of mast cell overactivity and there was
no specific treatment for it. Unsatisfied with that conclu-
sion, the patient returned to see another dermatologist at
the same institution. After a brief examination, the sec-
ond dermatologist told the patient his scrotal skin was
“normal,” and he should try to “forget about” his symp-
toms. At the insistence of the patient, a punch biopsy of
the erythematous scrotal skin was performed, with the
dermatopathologic results reported as normal other than
hypervascularity.

During this time the patient experienced significant
psychological distress, including decreased concen-
tration, insomnia, anhedonia, decreased libido, and
decreased appetite with weight loss. Seeking further
assistance, the patient sought the opinion of a private
practice dermatologist, who had previous experience as
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Fig. 1 A Photograph of the anterior scrotum demonstrating well-demarcated bilateral erythema with sparing of the midline. The erythema is seen
to closely follow the boundary of hair follicles (scrotal hair has been trimmed). B Photograph taken from a slightly different angle demonstrating the
unaffected underside of the scrotum.

a military physician. That dermatologist acknowledged
that he had seen about a dozen cases of RSS previously
and advised that from his experience only about half of
patients experience improvement. Additional treatments
were attempted including pulsed dye laser therapy (tar-
geted at hypervascularity) and liquid nitrogen cryo-
therapy, neither of which provided improvement. An
extended course of minocycline was also attempted, but
the patient had to discontinue the drug after several days
due to intolerance (metallic taste).

After 14 months with no improvement in symptoms
and only slight fading of the erythema, the patient began
applying 0.8% menthol powder (e.g., extra strength Gold
Bond) to the scrotum twice per day after cleaning the
skin with water and thorough drying with a towel. The
itching and burning symptoms gradually improved and
eventually resolved after 1-2 months of treatment. The
erythema persisted, however, slightly faded but without
change in affected area or demarcation. Over time, the
patient was able to wean down to once daily application
of 0.8% menthol powder, and he has continued this regi-
men for over 14 years, remaining mostly symptom free.
The intense itching and burning has briefly returned on a

few occasions, most notably during a 2-week-long period
(12 years after the condition first began) when the patient
ingested 8 oz of kefir daily in an effort to improve gas-
trointestinal upset. The patient eventually suspected the
kefir as an exacerbating factor and discontinued use, with
the itching and burning again resolving within a couple
weeks.

Over the years, the patient has attempted other treat-
ments in an effort to completely eradicate the condition.
At one point, he attempted daily application of gentian
violet to the affected area given evidence of antistaphy-
lococcal and antifungal properties of the agent. The ther-
apy was discontinued after several days due to worsening
scrotal discomfort. Remarkably, however, the gentian vio-
let quickly washed off of the unaffected scrotal skin but
for several days remained in place on the affected skin,
exactly matching the erythematous borders to suggest
the presence of something holding it there (Figs. 2 and
3). The twice daily application of 2.5% selenium sulfide
solution was also attempted. After 2—-3 days of therapy,
the affected scrotal skin became bright red and slightly
raised and glassy-appearing (in sharp contrast with the
unaffected skin), but after about a week of therapy the



Perry Eur J Med Res (2021) 26:95

Fig. 2 Photograph demonstrating scrotal appearance at the time of
gentian violet application.

affected skin was so desiccated and flaking that therapy
had to be discontinued (Figs. 4 and 5).

Additional treatments the patient has received for
other conditions during the 15-year period include a
4-week course of amoxicillin—clavulanate and a 3-week
course of cefuroxime, both of which were for periopera-
tive management of chronic sinusitis. These antibiotic
courses had no apparent effect on the erythematous
scrotal skin. At the time of this manuscript the patient is
41 years old and continues to have well-demarcated ery-
thema of the scrotal skin with the exact same borders as
when the condition began.

Discussion

This patient’s 15-year experience with RSS presents a
compelling argument for a cutaneous microbial biofilm
as the underlying etiology. The evidence in support of
this conclusion can be summarized as follows:

+ The symptoms began following a typical scenario
that would facilitate biofilm formation. Vaginal secre-
tions resting on the scrotum overnight combine a
fluid environment containing microorganisms (both
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skin flora and vaginal flora) with sufficient time (e.g.,
6—7 h) for biofilm formation to occur.

+ The demarcation of affected skin closely following
the hairline is readily explained by the hair follicles
acting as scaffolding during biofilm formation. The
hair follicles likely trapped fluid and held it in place
on the skin surface overnight, with hairless skin being
spared.

+ The chronicity of the patient’s signs and symptoms
as well as the recalcitrance of the condition to both
topical and systemic antimicrobials is highly consist-
ent with a biofilm infection.

+ The persistence of gentian violet dye exactly match-
ing the boundaries of the affected skin after quickly
washing away from the unaffected skin strongly sug-
gests, if not proves, the presence of abnormal mate-
rial on the surface of the affected skin. The extracellu-
lar polysaccharide matrix of biofilm can avidly retain
dye; therefore, the presence of a cutaneous micro-
bial biofilm readily explains this observed phenom-
enon [20, 21]. The marked difference in response of
the affected scrotal skin and unaffected scrotal skin
to the application of 2.5% selenium sulfide, a known
biofilm dispersal agent, further suggests the presence
of biofilm [21].

The arguments against this conclusion can be mostly
dismissed by a review of the biofilm literature and an
acknowledgement of what is currently known and
unknown about biofilm behavior:

+ Any notion that biofilm formation cannot occur
on intact skin is in conflict with current evidence.
Malasezzia furfur/ovale has been shown to form bio-
films both in vitro and in vivo, and cutaneous biofilm
formation on intact skin is believed to be a major fac-
tor in the pathogenesis and chronicity of tinea versi-
color [21, 22]. Biofilm formation on chronic wounds
is widely recognized, and there is no proven attribute
of intact epidermis that would prevent biofilm forma-
tion but is lacking on the surface of chronic wounds
[18, 23, 24]. The intact scrotal skin may be particu-
larly susceptible to biofilm formation due to its thin
epidermis and irregular surface, as evidence shows
that biofilms form more easily on rough surfaces [12].

+ Visualization of biofilm is difficult using routine light
microscopy and typically requires specialized stain-
ing or microscopy techniques (e.g., electron micros-
copy) [20, 25, 26]. Therefore, it is expected that the
punch biopsy performed early in this patient’s disease
course would appear essentially normal as evidence
of a cutaneous microbial biofilm was not specifically
sought.
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Fig. 3 Two photographs taken from slightly different angles 1 day after gentian violet application (after the patient has showered once). Dye
remains on only the affected skin, closely following the borders of erythema.

Fig. 4 Photographs of the right side of the scrotum after 2-3 days of twice daily application of 2.5% selenium sulfide solution. The affected skin has
become slightly raised and glassy-appearing, in sharp contrast with the unaffected scrotal midline.

+ An argument could be made that the proposed at this time to support such an argument. It is pos-
mechanism of disease (i.e., vaginal secretions on the sible and even likely that specific parameters must
scrotum overnight) is likely such a common occur- be met (e.g., presence of particular microorganisms,
rence that the condition would be widespread and host-specific deficiency in innate immunity) for cuta-

well-recognized by now. However, too little is known neous microbial biofilm formation to occur. Even
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1 week of twice daily application of 2.5% selenium sulfide solution,
showing that the affected skin has become desiccated and flaking. A
small area of the unaffected scrotal midline is seen just below and to
the patient’s right of the affected skin.

further, the true incidence of RSS is almost certainly
under-recognized as no large epidemiologic studies
have been performed [5, 6]. Many affected patients
may suffer with the condition for years without seek-
ing treatment or discover their own symptomatic
management independent of the medical commu-
nity.

+ An additional argument could be made citing doubt
in how biofilm that is attached to the surface of the
stratum corneum could a) cause discomfort and b)
allow for the continued normal turnover of skin cells.
Nerve endings are known to extend into and possibly
slightly beyond the granulosum layer of the epidermis
[27]. Given that biofilms are commonly 100 microns
or greater in thickness and the scrotal stratum cor-
neum is < 10 microns thick, it is reasonable that a bio-
film could exert mechanical stimulus on epidermal
nerve endings [28, 29]. It is also possible that biofilm
releases chemical irritants into the skin or disrupts
thermal regulation of the skin, causing the release of
vasodilatory mediators that also interact with pain
signaling. This would also explain the hypervascu-
lar appearance of the affected skin. Regarding nor-
mal skin cell turnover, biofilms are complex systems
capable of utilizing nutrients and processing wastes
[7, 15]. It is likely that biofilm is able to metabolize
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dead skin cells coming from the stratum corneum
and allow for ongoing cell turnover.

In relating the findings in this case to other cases of
RSS reported in the literature, a cutaneous microbial bio-
film would seem to explain much of the reported disease
burden. The majority of cases describe well-demarcated
erythema with associated itching and burning that can
last for years [1-3]. Details surrounding the onset of
the condition are usually unclear, making it highly pos-
sible the condition unknowingly began after the patient
failed to clean up following sex. The fact that the anterior
scrotum is always affected also fits with this mechanism.
Erythema closely following the distribution of hair is
rarely specifically reported, though sparing of the hairless
scrotal midline is commonly apparent in photographs.
Nonetheless, it is possible that hair follicles may assist in
biofilm formation but are not a necessary component. An
association with prior topical corticosteroid use is often
reported. It would seem the contribution of topical cor-
ticosteroids to the overall disease burden is likely over-
appreciated; however, it is possible that in some cases
topical corticosteroids contribute to a favorable microbial
or immunologic environment for biofilm formation to
occur [30].

Psychiatric comorbidities are frequently reported
with RSS (e.g., 75% prevalence in one small cohort of
12 patients) [2, 4]. Without a doubt, the emotional toll
inflicted by chronic daily symptoms of scrotal itching
and burning can be substantial. Unfortunately, in the
absence of an evident organic disease process many cli-
nicians likely consider the psychiatric comorbidities part
of the cause of the symptoms rather than the more likely
result of the symptoms, further worsening the situation
for the patient. Successful symptomatic treatment of RSS
has been reported with medications including gabapen-
tin, amitriptyline, calcineurin inhibitors, and doxycycline
[2, 5, 6, 31, 32]. The mechanism of successful treatment
is largely unclear though it is likely to involve modifica-
tion of neuropathic pain signaling (it is likely the 0.8%
menthol powder is effective via a similar mechanism in
this case) [33]. Whether or not the erythema resolves fol-
lowing these treatments is rarely specified, but it is often
implied that the erythema remains despite improvement
in symptoms (as occurred in this case).

Biofilms are often polymicrobial but given this
patient’s history of tinea versicolor it would seem
Malassezia furfur/ovale may be a crucial contributor to
the pathology in this particular case, and the condition
itself may represent a variant of tinea versicolor [21, 22,
34]. This patient’s recurrence of symptoms during daily
ingestion of kefir may also suggest the involvement of
Lactobacillus species, which are common components
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of normal vaginal flora. It is possible the abundant Lac-
tobacillus organisms in kefir somehow triggered a tem-
porary, heightened response to the biofilm [35].

Importantly, it stands to reason that a similar mecha-
nism of cutaneous microbial biofilm formation may also
underlie a significant portion of the disease burden of
vulvodynia, a chronic condition characterized by vagi-
nal itching and burning (and often erythema) that,
like RSS, is in dire need of improved understanding
and treatment options [36]. This suspicion is based on
similarities with RSS in terms of both symptoms and
chronicity, and a potential similar susceptibility of the
vulvar skin to biofilm formation. Successful treatments
for RSS have largely mirrored those for the more widely
studied vulvodynia in that they are minimal and pri-
marily focus on symptom relief via modification of neu-
ropathic pain signaling. In addition, perhaps the only
definitive treatment for vulvodynia involves surgical
removal of the affected tissue, a characteristic therapy
of last resort for biofilm infections [37, 38].

In conclusion, the probability that microorganisms,
under proper conditions, can form biofilm on intact
skin is poorly recognized. Hair covered portions of
the genital skin may be particularly susceptible to this
phenomenon. Further study is needed to confirm the
proposed mechanism of cutaneous microbial biofilm
formation as an underlying etiology of RSS, better char-
acterize the prevalence of RSS, and further investigate
both symptomatic and fully eradicative treatments.
Informational campaigns to provide preventative
hygiene recommendations to reduce future incidence,
and to provide support for those currently affected are
also needed. Finally, further investigation is needed
into a similar mechanism of cutaneous microbial bio-
film formation as a potential significant contributor to
the disease burden of vulvodynia.

Acknowledgements
None.

Authors’ contributions
Perry TW is the sole author of this manuscript. The author read and approved
the final manuscript.

Funding
No institutional funding was received for this research.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for the publication
of this manuscript and accompanying images.

Page 7 of 8

Competing interests
The author has no financial or other competing interests.

Received: 6 May 2021 Accepted: 9 August 2021
Published online: 19 August 2021

References

1. Khalil S, Kurban M, Abbas O. Red scrotum syndrome: an update on clin-
icopathologic feature, pathogenesis, diagnosis, and management. J Am
Acad Dermatol. 2020;50190-9622(20):30988-9.

2. Narang T, Kumaran MS, Dogra S, Saikia UN, Kumar B. Red scrotum syn-

drome: idiopathic neurovascular phenomenon or steroid addiction. Sex

Health. 2013;10(5):452-5.

Fisher BK. The red scrotum syndrome. Cutis. 1997,60(3):139-41.

4. Heymann WR. Red genitals: new roads to recovery. https://www.aad.
org/dw/dw-insights-and-inquiries/dermatopathology/red-genitals-new-
roads-to-recovery. Accessed 27 Mar 2021.

5. Red scrotum syndrome. American Osteopathic College of Dermatology.
https://www.aocd.org/page/RedScrotumSyndrome. Accessed 27 Mar
2021.

6. Cunliffe T. Primary care dermatology society. http://www.pcds.org.uk/clini
cal-guidance/red-scrotalsyndrome. Accessed 27 Mar 2021.

7. Muhsin J, Hussain T, Andleeb S, Tasneem U. Bacterial biofilm: its composi-
tion, formation, and role in human infection. Res Rev J Microbiol Biotech-
nol. 20154(3):1-14.

8. Bryers JD. Medical biofilms. Biotechnol Bioeng. 2008;100(1):1-18.

9. Hwang-Soo J, Otto ML. Molecular basis of in vivo biofilm formation by
bacterial pathogens. Chem Biol. 2012;19(12):1503-13.

10. Bjarnsholt T, Buhlin K, Dufrene YF, et al. Biofilm formation—what we can
learn from recent developments. J Intern Med. 2018;284(4):332-45.

11. Armbruster CR, Parsek MR. New insight into the early stage of biofilm
formation. PNAS. 2018;115(17):4317-9.

12. Donlan RM. Biofilm formation: a clinically relevant microbiological pro-
cess. Clin Infect Dis. 2001;33(8):1387-92.

13. Miller MB, Basler BL. Quorum sensing in bacteria. Annu Rev Microbiol.
2001;55:165-99.

14. Gilbert P. Biofilm susceptibility to antimicrobials. Adv Dent Res.
1997;11(1):160-7.

15. Lindsay D, von Holy A. Bacterial biofilms within the clinical setting: what
healthcare professionals should know. J Hosp Infect. 2006;64(4):313-25.

16. Muhsin J, Wisal A, Andleeb S, et al. Bacterial biofilm and associated infec-
tions. J Chin Med Assoc. 2018:81(1):7-11.

17. Tajudeen BA, Schwartz JS, Palmer JN. Understanding biofilms in chronic
sinusitis. Curr Allergy Asthma Rep. 2016;16(2):10.

18. Bartoletti R, Cai T, Nesi G, et al. The impact of biofilm-producing bacteria
on chronic bacterial prostatitis treatment: results from a longitudinal
cohort study. World J Urol. 2013,;32:737-42.

19. Percival SL, Hill KE, Williams DW, Hooper SJ, Thomas DW, Costerton JW. A
review of the scientific evidence for biofilms in wounds. Wound Repair
Regen. 2012;20(5):647-57.

20. Wu X, Santos RR, Fink-Gremmels J. Staphylococcus epidermidis biofilm
quantification: effect of different solvents and dyes. J Microbiol Methods.
2014;101:63-6.

21. Allen HB, Goyal K, Ogrich L, Joshi SG. Biofilm formation by Malassezia
furfur/ovale as a possible mechanism of pathogenesis in tinea versicolor. J
Clin Exp Dermatol Res. 2015;6:6.

22. Pedrosa AF, Lisboa C, Branco J, et al. Malassezia colonization on
a reconstructed human epidermis: imaging studies. Mycoses.
2019;62(12):1194-201.

23. Gompelman M, van Asten SAV, Peters EJG. Update on the role of infection
and biofilms in wound healing: pathophysiology and treatment. Plast
Reconst Surg. 2016;138(3 Suppl):615-70S.

24. WuY, Cheng N, Cheng C. Biofilms in chronic wounds: pathogenesis and
diagnosis. Trends Biotechnol. 2019;37(5):505-17.

25. Priester JH, Horst AM, Van de Werfhorst LC, Saleta JL, Mertes LAK,

Holden PA. Enhanced visualization of microbial biofilms by staining and
environmental scanning electron microscopy. J Microbiol Methods.
2007,68(3):577-87.

w


https://www.aad.org/dw/dw-insights-and-inquiries/dermatopathology/red-genitals-new-roads-to-recovery
https://www.aad.org/dw/dw-insights-and-inquiries/dermatopathology/red-genitals-new-roads-to-recovery
https://www.aad.org/dw/dw-insights-and-inquiries/dermatopathology/red-genitals-new-roads-to-recovery
https://www.aocd.org/page/RedScrotumSyndrome
http://www.pcds.org.uk/clinical-guidance/red-scrotalsyndrome
http://www.pcds.org.uk/clinical-guidance/red-scrotalsyndrome

Perry Eur J Med Res (2021) 26:95

26.

27.

28.

29.

30.

31
32.

33

Jensen LK, Henriksen NL, Bjarnsholt T, Kragh KN, Jensen HE. Combined
staining techniques for demonstration of Staphylococcus aureus biofilm
in routine histopathology. J Bone Jt Infect. 2018;3(1):27-36.

Kennedy WR, Wendelschafer-Crabb G. The innervation of human epider-
mis. J Neurol Sci. 1993;115(2):184-90.

Murga R, Stewart PS, Daly D. Quantitative analysis of biofilm thickness
variability. Biotechnol Bioeng. 1995;45(6):503-10.

Sandby-Moller J, Poulsen T, Wulf HC. Epidermal thickness at different
body sites: relationship to age, gender, pigmentation, blood content, skin
type, and smoking habits. Acta Derm Venereol. 2003;83(6):410-3.

Brandi N, Starace M, Alessandrini A, Piraccini BM. Tinea versicolor of the
neck as a side effect of topical corticosteroids for the treatment of alope-
cia areata. J Dermatolog Treat. 2019;30(8):757-9.

Wollina U. Red Scrotum syndrome. J Dermatol Case Rep. 2011;5(3):38-41.
Abbas O, Kibbi AG, Chedraoui A, Ghosn S. Red scrotum syndrome:
successful treatment with oral doxycycline. J Dermatolog Treat.
2008;19(6):1-2.

Pergolizzi JV, Taylor R, LeQuang J. Raffa RBThe role and mechanism

of action of menthol in topical analgesic products. J Clin Pharm Ther.
2018;43(3):313-9.

Page 8 of 8

34. Savin R. Diagnosis and treatment of tinea versicolor. J Fam Pract.
1996;43(2):127-32.

35. Joshi RV, Gunawan C, Mann R. We are one: multispecies metabolism of
a biofilm consortium and their treatment strategies. Front Microbiol.
2021;12:635432.

36. Pukall CF, Goldstein AT, Bergeron S, et al. Vulvodynia: definition,
prevalence, impact, and pathophysiological factors. J Sex Med.
2016;13(3):291-304.

37. De Andres J, Sanchis-Lopez N, Asensio-Samper JM, et al. Vulvodynia—an
evidence-based literature review and proposed treatment algorithm.
Pain Pract. 2016;16(2):204-36.

38. Rosen NO, Dawson SJ, Brooks M, Kellogg-Spatt S. Treatment of vulvo-
dynia: pharmacological and nonpharmacological approaches. Drugs.
2019;79(5):483-93.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Cutaneous microbial biofilm formation as an underlying cause of red scrotum syndrome
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Introductionbackground
	Case presentation
	Discussion
	Acknowledgements
	References




