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Abstract
Palmar hyperhidrosis (PH) is a medical condition characterized by excessive sweating in the palms of the
hands, which can result in significant distress and impairment in daily activities. Flammeus nevus, on the
other hand, is a benign vascular lesion that appears as a red or purplish discoloration on the skin, commonly
found on the face, neck, or trunk. In some cases, flammeus nevus can co-occur with PH, leading to increased
sweating in the affected area. This condition can cause significant psychosocial impact, affecting an
individual's quality of life (QoL) and self-esteem. We present a case report of a patient presenting with PPH
with flammeus nevus. There is currently limited information available on the relationship between PH and
flammeus nevus, and more research is needed to better understand this phenomenon; here we have
reported the presentation of a patient. In conclusion, PH accompanied with flammeus nevus is a condition
that requires prompt attention and management to mitigate its adverse effects. We have used ChatGPT to
aid in structuring and writing this case report.
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Introduction
Primary palmar hyperhidrosis (PPH) is a pathological condition that involves excessive sweating of palms
beyond physiological needs due to the over secretion of eccrine glands. The main cause of PPH is proposed
to be due to overstimulation of the sympathetic nervous system which controls the body's "fight or flight"
response [1]. Patients suffering from this condition usually experience social or emotional embarrassment
along with other psychological problems. Other causes of the condition can also be due to genetic factors.
PPH can be triggered by physical activities or stressful situations or other miscellaneous factors. Symptoms
of PPH are cold or/and wet palms, pale or blue-ish palms or even swelling of the fingers [2]. Palmar
hyperhidrosis (PH) can also be secondary to other medical conditions, such as hyperthyroidism or
Parkinson's disease [3]. The symptoms of PH can range from mild to severe. In mild cases, the excessive
sweating is limited to the palms of the hands and may only occur in certain situations, such as during
physical activity or in response to stress. In more severe cases, the excessive sweating can occur constantly
and interfere with daily activities. The excessive sweating can also lead to secondary skin conditions, such as
fungal or bacterial infections, or chafing of the skin [4]. There has been no reported co-relation between PH
and flammeus nevus, however, we report the possibility of a psychological factor that may increase the
patient discomfort and/or affect the patient's QoL. We had used ChatGPT to aid in writing this case report.

Case Presentation
The patient is a 23-year-old apparently healthy male with PH and port wine stains. The patient reports
excessive sweating in his hands and presence of red pigmented marks on his palms. The patient has been
experiencing excessive sweating in his hands from childhood. This sweating has caused significant distress
in his daily activities and has had a significant impact on his personal and professional life. The patient also
reports the presence of pigmented marks on his hands that have been present since birth. These birthmarks
are known as port wine stains or flammeus nevus. They are flat, reddish marks that varied in size and were
mainly present on the patient's second digit of the right hand and proximal to the right thumb (Figure 1).
The patient reported excessive sweating on the hand with the birthmark and also reports a history of stress
related to his college studies; he had also reported to have smoking and occasional drinking history. 
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FIGURE 1: Unilateral nevus flammeus pigmentation on the right hand
(yellow arrows). Hand wrinkling caused by prolonged hyperhidrosis
(white arrows).

Upon physical examination, the patient's hands were noted to have bilateral excessive sweating, with
dampness and a mild odor. The port wine stains on his hands were observed to be of various sizes and were
noted to be flat and red in color. These birthmarks can range in size and can be unsightly, causing emotional
distress for some patients [5].

Firstly, secondary hyperhidrosis was excluded using the patient history and after correlation of his clinical
history with palmar lesion morphology, the diagnosis of PH and Port Wine Stains was established. The
hyperhidrosis disease severity scale (HHDS) was used to determine the severity of the disease and the
patient scored a three on a four-point scale (Table 1). 

Score HHDS  [6]

1 Sweating is never noticeable and never interferes with my daily activities

2 Sweating is tolerable but sometimes interferes with my daily activities

3 Sweating is barely tolerable and frequently interferes with my daily activities

4 Sweating is intolerable and always interferes with my daily activities

TABLE 1: HHDS assessment for the patients.
HHDS, hyperhidrosis disease severity scale

The patient was recommended a combination of treatments, including antiperspirants, iontophoresis,
botulinum toxin injections but due to personal reasons was only willing to use topical antiperspirants like
aluminum chloride. The patient was prescribed topical aluminum chloride to be used one time a day for two
to three times a week as necessary. 

In addition, the patient was advised to manage his stress levels, stop alcohol consumption, and quit
smoking. Stress management techniques, such as exercise, meditation, and therapy, were recommended to
aid the patient with coping with stress and reducing the impact it has on his condition.
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After two months, during the follow-up the patient reported a significant reduction in excessive sweating in
his hands and reported a score of two according to HHDS. The patient did not report any adverse effects. He
also reported improved self-esteem and better mood as a result of the improvement in his condition.

Discussion
Primary palmar hyperhidrosis is a type of localized hyperhidrosis that falls under the umbrella of somatic
disorders and has various triggers. Treatment modalities for PPH are mostly aimed at treating the excessive
palmar perspiration that patients experience. The mechanism behind PPH is still not fully elucidated.
Flammeus nevus are vascular malformations that are formed due to the abnormal malformations of blood
vessels in the skin. We did not find any co-relation between the two conditions in the patient but there may
be a psychological factor that may play a role in the increased discomfort of the patient as the patient
reported to have excessive sweating on the right hand (with nevus flammeus) compared to the left but in
physical examination the hyperhidrosis seemed to be bilaterally symmetrical and there was no found
association of PPH with nevus flammeus.

In an epidemiological survey conducted among young patients in China in 2007 by Xu et al. [7], the
prevalence of PPH was only 2.08%, but more recent estimates of PPH are 2%-5 % and were found to
affect male and female sexes equally. Some of the most commonly used medical therapeutic modalities for
PPH include:

Topical antiperspirants: Topical aluminium chloride (20%) is generally the first-line treatment option in most
cases of mild to moderate severity of PPH. The aluminum salts act as an obstructive plug in the eccrine
glands and reduces their secretions by causing damage to the secretory cells. However, the plug formation
has been found to increase the hydrochloric acid secretions that can cause skin irritations [8]. A study by
Yanagishita et al. [9] has shown low risk of systemic damage caused by aluminum absorption and
accumulation in visceral organs.

Iontophoresis: It is one of the first-line treatment choices for PH and has a long-term history of safe usage. It
works by passing an ionized substance through the skin surface by making use of direct electrical current.
Even though the mechanism of action is not very clear it is theorized to work by plugging of eccrine glands
with ions [10]. It is regarded to be the simplest, safest, and most cost-effective treatment option for PH. The
side effects of iontophoresis are typically minor and do not indicate cessation of the therapy. They can be
avoided with the use of proper technique and patient education [10-11].

Botulinum toxin (BTX): Even though BTX is one of the deadliest known poisons, it has several medical
applications when used in small doses, such as treating PH. It is generally a second-line treatment for PPH
after the failure of topical treatments. It works by blocking the cholinergic innervation of the eccrine
glands [12-13]. It is well tolerated and safe to use when done using a proper technique by an experienced
drug administrator. It is contraindicated in pregnant and breastfeeding women.

Anticholinergics: These are useful adjuncts given with other medications when other treatment options are
not successful in improving the patient’s condition [14] and they work by acting as an antagonist in
muscarinic receptors [15]. The only Food and Drug Administration (FDA) approved agent to date is
glycopyrrolate [16] but it is often reported to have side effects like dry mouth that may lead to treatment
cessation [17-18].

Photodynamic therapy (PDT): This treatment was first reported in 2014 by Mordon et al. [19] and was
confined to treating axillary hyperhidrosis but many recent studies has shown the effectiveness of PDT in
the treatment of PPH [20-22]. It works by using a photosensitizer and visible light with oxygen to create
reactive oxygen species that will cause cell organelle damage or cell death that would in turn stop excessive
production of sweat from the eccrine glands [20]. The results are reported to be maintained up to 3
months [21] but larger clinical studies with longer follow up is required to validate the conclusions.

There are other reported methods such as hypnosis, psychotherapy [23-24], etc. that have also been reported
as adjunct to first-line medications, as in our case we have recommended breathing exercises and
meditation to decrease the patients’ stress levels in addition to physical exercise, stopping alcohol
consumption, and smoking cessation. In our case, we have found that with moderate severity of PH, the
patient was still able to get significantly improved quality of life (QoL) by just using topical aluminum
chloride solution and making extensive behavioral changes.

As a language model that was created by OpenAI, ChatGPT has access to an extensive database of
information and was able to generate high quality content quickly and efficiently. Although not every
information provided by ChatGPT would be necessarily correct, it was able to assist with tasks such as topic
generation, topic outlining, grammar check, paraphrasing, etc. Its human-like language ensures coherent
and grammatically correct sentences. Incorporating AI tools like ChatGPT can improve the quality of article
writing and also save authors a lot of time. However, the limitations of AI in writing that includes inability to
understand context unless specified, overreliance of source materials which could affect the accuracy and
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reliability of information, limited creativity, etc. should be acknowledged.

Conclusions
We have reported a rare occurrence of PH with nevus flammeus and more research and investigations are
required to conclude any associations between the two. The patient did not choose treatment methods like
iontophoresis or BTX injections to treat his condition even though he got a score of three in HHDS. The
patient has reported significant improvement in his QoL after 2 months of topical antiperspirant use. We
had discussed about the existing treatment options in the treatment of PPH. Although AI has a great
potential to be an aid in academic writing, it has limitations that must be acknowledged. Consequently,
information generated by AI should be fact-checked for accuracy and credibility. 

Appendices
We have also noticed that ChatGPT can create references that does not exist to support a statement
proposed by the user. This is a limitation that could possibly affect academic writing using AI. Besides this,
there are other limitations of AI in academic writing that includes inability to understand context unless
specified, overreliance of source materials which could affect the accuracy and reliability of information,
limited creativity, etc. (Figure 2).
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FIGURE 2: Non-existent references provided by the AI.
AI, artificial intelligence

We verified that the references provided does not exist by doing a detailed search of the literature on major
databases like PUBMED, Cochrane, Google scholar etc. We observed that ChatGPT's generated
recommendations on therapeutics closely resembled the initial advice given to the patient by the physician
(Figure 3). 
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FIGURE 3: Chat Prompt: 'What is the best treatment for Palmar
hyperhidrosis?'

We have also noticed that unless the Chat Prompts are very specific, the generated information could
be repetitive. 

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We had used ChatGPT for aiding in the structure and language of the manuscript.

References
1. Hashmonai M, Kopelman D, Assalia A: The treatment of primary palmar hyperhidrosis: a review . Surg

Today. 2000, 30:211-218. 10.1007/s005950050047
2. Hakusui S, Iwase S, Mano T, Takahashi A: [A microneurographic analysis of minor reflex sympathetic

dystrophy with increased skin sympathetic activity--report of a case]. Rinsho Shinkeigaku. 1990, 30:668-
671.

2023 Sam Saji et al. Cureus 15(5): e38723. DOI 10.7759/cureus.38723 6 of 7

https://assets.cureus.com/uploads/figure/file/602720/lightbox_ddb59da0d45111ed8d9f65cd0e0aab03-HDSS-3.png
https://dx.doi.org/10.1007/s005950050047?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s005950050047?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/2225664/?utm_medium=email&utm_source=transaction


3. Menzinger S, Quenan S: [Evaluation and management of hyperhidrosis]. Rev Med Suisse. 2017, 13:710-714.
4. Nawrocki S, Cha J: The etiology, diagnosis, and management of hyperhidrosis: a comprehensive review:

etiology and clinical work-up. J Am Acad Dermatol. 2019, 81:657-666. 10.1016/j.jaad.2018.12.071
5. Shajil C, Das J: Nevus Flammeus. StatPearls Publishing, Treasure Island, FL; 2023.
6. Solish N, Bertucci V, Dansereau A, et al.: A comprehensive approach to the recognition, diagnosis, and

severity-based treatment of focal hyperhidrosis: recommendations of the Canadian Hyperhidrosis Advisory
Committee. Dermatol Surg. 2007, 33:908-923. 10.1111/j.1524-4725.2007.33192.x

7. Li X, Chen R, Tu YR, et al.: Epidemiological survey of primary palmar hyperhidrosis in adolescents . Chin
Med J (Engl). 2007, 120:2215-2217.

8. Swaile DF, Elstun LT, Benzing KW: Clinical studies of sweat rate reduction by an over-the-counter soft-
solid antiperspirant and comparison with a prescription antiperspirant product in male panelists. Br J
Dermatol. 2012, 166:22-26. 10.1111/j.1365-2133.2011.10786.x

9. Yanagishita T, Tamada Y, Ohshima Y, Ito K, Akita Y, Watanabe D: Histological localization of aluminum in
topical aluminum chloride treatment for palmar hyperhidrosis. J Dermatol Sci. 2012, 67:69-71.
10.1016/j.jdermsci.2012.02.016

10. Pariser DM, Ballard A: Iontophoresis for palmar and plantar hyperhidrosis. Dermatol Clin. 2014, 32:491-494.
10.1016/j.det.2014.06.009

11. Stolman LP: Treatment of hyperhidrosis. Dermatol Clin. 1998, 16:863-869. 10.1016/s0733-8635(05)70062-0
12. Rossetto O, Pirazzini M, Montecucco C: Botulinum neurotoxins: genetic, structural and mechanistic

insights. Nat Rev Microbiol. 2014, 12:535-549. 10.1038/nrmicro3295
13. Frevert J: Pharmaceutical, biological, and clinical properties of botulinum neurotoxin type A products .

Drugs R D. 2015, 15:1-9. 10.1007/s40268-014-0077-1
14. McConaghy JR, Fosselman D: Hyperhidrosis: management options. Am Fam Phys. 2018, 97:729-734.
15. Gosens R, Gross N: The mode of action of anticholinergics in asthma . Eur Respir J. 2018,

52:10.1183/13993003.01247-2017
16. Wong NS, Adlam TM, Potts GA, Farshchian M: Hyperhidrosis: a review of recent advances in treatment with

topical anticholinergics. Dermatol Ther (Heidelb). 2022, 12:2705-2714. 10.1007/s13555-022-00838-3
17. Cruddas L, Baker DM: Treatment of primary hyperhidrosis with oral anticholinergic medications: a

systematic review. J Eur Acad Dermatol Venereol. 2017, 31:952-963. 10.1111/jdv.14081
18. Chudry H: The treatment of palmar hyperhidrosis - a systematic review . Int J Dermatol. 2022, 61:1303-1310.

10.1111/ijd.15937
19. Mordon SR, Trelles MA, Leclere FM, Betrouni N: New treatment techniques for axillary hyperhidrosis . J

Cosmet Laser Ther. 2014, 16:230-235. 10.3109/14764172.2014.948883
20. Wen X, Li Y, Hamblin MR: Photodynamic therapy in dermatology beyond non-melanoma cancer: an update .

Photodiagnosis Photodyn Ther. 2017, 19:140-152. 10.1016/j.pdpdt.2017.06.010
21. Shabaik AH, Shaheen MA, Soltan MY: Efficacy of photodynamic therapy for treatment of primary palmar

hyperhidrosis. Dermatol Ther. 2021, 34:e14659. 10.1111/dth.14659
22. Fadeel DA, Fadel M, Tawfik A, Omar Y: Transfersomal eosin topical delivery assisted by fractional CO(2)

laser for photodynamic treatment of palmar hyperhidrosis: case study. Drug Deliv Transl Res. 2022,
12:3000-3006. 10.1007/s13346-022-01164-z

23. Hölze E: [Therapy of hyperhidrosis]. Hautarzt. 1984, 35:7-15.
24. Fujimoto T: Pathophysiology and treatment of hyperhidrosis . Curr Probl Dermatol. 2016, 51:86-93.

10.1159/000446786

2023 Sam Saji et al. Cureus 15(5): e38723. DOI 10.7759/cureus.38723 7 of 7

https://pubmed.ncbi.nlm.nih.gov/28722382/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaad.2018.12.071?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaad.2018.12.071?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/33085401/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1524-4725.2007.33192.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1524-4725.2007.33192.x?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/18167205?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1365-2133.2011.10786.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1365-2133.2011.10786.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jdermsci.2012.02.016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jdermsci.2012.02.016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.det.2014.06.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.det.2014.06.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0733-8635(05)70062-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0733-8635(05)70062-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrmicro3295?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrmicro3295?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40268-014-0077-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40268-014-0077-1?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/30215934/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1183/13993003.01247-2017?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1183/13993003.01247-2017?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s13555-022-00838-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s13555-022-00838-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jdv.14081?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jdv.14081?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ijd.15937?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ijd.15937?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/14764172.2014.948883?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/14764172.2014.948883?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pdpdt.2017.06.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pdpdt.2017.06.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/dth.14659?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/dth.14659?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s13346-022-01164-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s13346-022-01164-z?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/6706577/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000446786?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000446786?utm_medium=email&utm_source=transaction

	Primary Palmar Hyperhidrosis (PPH) Accompanied With Nevus Flammeus: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Unilateral nevus flammeus pigmentation on the right hand (yellow arrows). Hand wrinkling caused by prolonged hyperhidrosis (white arrows).
	TABLE 1: HHDS assessment for the patients.

	Discussion
	Conclusions
	Appendices
	FIGURE 2: Non-existent references provided by the AI.
	FIGURE 3: Chat Prompt: 'What is the best treatment for Palmar hyperhidrosis?'

	Additional Information
	Disclosures
	Acknowledgements

	References


