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Purpose: Both acne keloidalis nuchae (AKN) and cutis verticis gyrata (CVG) are scalp conditions predominantly affecting men. Both 
are characterized by dermal thickening and fibroblast hyperactivity. AKN typically occurs in the nuchal area, often involving the 
naturally occurring folds in the occipital region. The aim of this study was to determine the relationship between excessive scalp 
folding (CVG) and AKN.
Patients and methods: A total of 108 patients with AKN seen over 11 years from July 2009 and November 2020 were 
retrospectively evaluated. Patients with AKN concomitant with CVG were selected for analysis.
Results: Seven of the 108 AKN patients had scalp-wide (widespread) AKN lesions, including 4 with CVG. In 3 of the 4 patients with 
concomitant AKN and CVG, the AKN was widespread, and its onset had preceded CVG by 1–2 years. In the fourth CVG patient, 
AKN lesions were confined to the nuchal area, and the CVG preceded AKN onset by several years. All patients were male, with 
a mean age of 35.8 years (overall) and 38.0 years (CVG group).
Conclusion: We describe a previously unreported relationship between widespread AKN and CVG, with the development of AKN 
preceding CVG formation.
Keywords: transforming growth factor, cicatricial alopecia, fibroblasts, syndromic

Plain Language Summary
This study adds to our knowledge of acne keloidalis nuchae and cutis verticis gyrata by suggesting a significant relationship between 
the two conditions. Dermatologists can now be aware of the association of these two conditions, with implications for treatment.

Introduction
Cutis verticis gyrata (CVG) is characterized by thickening of the scalp skin with excessive folds.1 CVG is considered rare 
(approximately 1/100,000 men) and can be primary or secondary in origin.2 Primary CVG can be non-essential (associated 
with neuropsychiatric and ophthalmic disorders) or essential (not associated with any other abnormality). Secondary CVG can 
result from inflammatory skin conditions, including psoriasis and eczema, or systemic diseases like acromegaly, myxedema, 
and pachydermoperiostosis. Acquired CVG has also been attributed to prolonged hair traction.3,4

Acne keloidalis nuchae (AKN) is a form of primary cicatricial alopecia, typically confined to the occipital area and in 
men of color. The chief precipitating factors are microtraumas in predisposed individuals that accompany hair regrowth 
following head shaving,5 posterior hairline carving, traction injuries from hair weaving,4,5, and trauma. Chronic rubbing 
of the nuchal area by shirt collars, caps, helmets, and wooden combs is also a common initiating factor.5 The association 
between AKN and CVG has not been studied previously. A review of the literature reveals only one case report of CVG 
in a patient who had AKN and folliculitis decalvans.4 Because AKN is often first observed in the nuchal area where scalp 
folds typically occur and the precipitating event might be skin friction within these folds,5 we decided to investigate the 
potential relationship between CVG (a condition of excessive scalp skin folds) and AKN.
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Methods
All patients provided written consent to publish the data and images in this report. The study was conducted in accordance 
with the Declaration of Helsinki (revised 2013). An institutional review board exemption was obtained from the Western 
Institutional Review Board. We used a database of 108 AKN patients whose AKN and other characteristics were compiled 
over 11 years at a single clinic in Los Angeles and reported in a previous investigation.6 The primary criterion used to 
initially identify the presence of CVG in these patients from photos and medical records was the presence of excessive and 
atypical scalp furrows. Patients found to have CVG and scalp-wide (widespread) AKN lesions were analyzed further with 
radiographs, urinary levels of prostaglandin E2 (PGE2), insulin growth factor (IGF), and thyroid functions to differentiate 
pachydermoperiostosis, acromegaly, and myxedema. Scalp-wide (widespread) AKN is defined when the distribution of 
AKN lesions significantly exceeds the occipital area to involve most sections of the scalp.6

After case identification, the incidence of CVG was calculated in the study population in terms of widespread AKN6 

and AKN in general and compared to other population estimates.

Results
The incidence of CVG in the AKN population in our clinic was 4/108 (3.7%), versus 0.001% in the general population.2 

Seven of 108 patients had widespread AKN, and 3 of 4 patients with CVG had widespread AKN (75%) (the fourth CVG 
patient had a large AKN plaque confined to the nuchal area) (Table 1). In all cases of concomitant widespread AKN and 
CVG, the CVG appeared within 2 years of AKN onset. These data suggested that CVG is associated with widespread AKN.

Patient 1
A 33-year-old Afro-Caribbean American man reported AKN lesions in the nuchal area since 27 years of age. He noted 
abnormal folds in his scalp, coincident with the rapid spread of AKN lesions within 2 years. He had a history of acne 
requiring isotretinoin treatment and pseudofolliculitis barbae. Examination revealed merged AKN papules and nodules 
involving all the scalp segments with CVG folds (Figure 1). The recesses of the CVG grooves were lined with papules 
consistent with AKN on histologic examination (Figure 2). He had no neuropsychiatric, ophthalmic, or skeletal 
abnormalities. Radiographs, urinary levels of PGE2, IGF level, and thyroid function tests showed no evidence of 
pachydermoperiostosis, acromegaly, or deposition diseases. His condition was refractory to prior treatments (isotretinoin, 
topical and intralesional steroids, and antibiotics). He is currently responding to a regimen of neodymium-doped yttrium 
aluminum garnet laser treatment for the worst affected areas of the occipital scalp.

Patient 2
A 39-year-old Asian Pacific (Indonesian descent) man reported the onset of AKN lesions confined to the nape of the neck at 10 
years of age. Within 2 years, he developed exaggerated scalp folds concurrent with AKN lesion proliferation, which spread to his 
entire scalp but notably spared the CVG grooves. He exhibited leonine facies and an inflamed plaque involving the whole scalp, 
except for AKN masses in the temporal areas. Tufted hair was observed on the scalp, along with several scalp folds consistent 
with CVG (Figure 3). The patient had a history and clinical evidence of severe acne involving the face and torso, rhinophyma, 
and pseudofolliculitis barbae. He had marked obesity with type 2 diabetes, acanthosis nigricans, keratosis pilaris, and 

Table 1 Cross-Tabulation of AKN, Widespread AKN, and CVG

CVG Widespread AKN* Total

No Yes

No 100 (96.2%) 4 (3.8%) 104 (100%)

Yes 1 (25%) 3 (75%) 4 (100%)

Total 101 (93.5%) 7 (6.5%) 108 (100%)

Note: *Scalp-wide (widespread) AKN. 
Abbreviations: AKN, acne keloidalis nuchae; CVG, cutis verticis gyrata.
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hypertension. Radiological, histologic, and laboratory tests revealed findings similar to those in Patient 1. His condition was 
refractory to prior treatment with isotretinoin, topical and intralesional steroids, antibiotics, colchicine, and finasteride. He was 
successfully treated with low-dose radiation therapy, followed by excision of the residual lesions.7

Patient 3
A 38-year-old African man presented with a history of AKN bumps that commenced four years earlier in the nape area, 
followed by the appearance of deep grooves over the top of his head 2 years later, concomitant with the spread of the 
nape lesions to involve the crown and top of his head. There was no history of acne, pseudofolliculitis barbae, or 
systemic diseases. Radiologic, histologic, and laboratory test findings were similar to those in the 2 patients mentioned 
above. Examination revealed merging AKN papules involving the occipital, crown, vertex, and top of his head. In 
addition, the top of his head exhibited deep, sagittally disposed CVG grooves, all of which showed linear formations of 
merging AKN papules (Figure 4). Treatments with topical and intralesional steroids and antibiotics were unsuccessful.

Figure 1 CVG and widespread AKN papular lesions: patient 1 with CVG onset within two years of AKN starting in the nuchal area: left posterior head (A) and posterior 
oblique head (B) view showing widespread AKN and CVG. 
Abbreviations: CVG, cutis verticis gyrata; AKN, acne keloidalis nuchae.

Figure 2 Hematoxylinand eosin stain of biopsy of nape lesion of a patient 1 with CVG and widespread AKN revealed: a nodular collection of acute and chronic inflammation 
with a foreign body giant cell reaction surrounding keratinaceous debris associated with a scar consistent with a diagnosis of AKN.KN plaques and masses. 
Abbreviations: CVG, cutis verticis gyrata; AKN, acne keloidalis nuchae.
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Patient 4
A 38-year-old Hispanic man developed a single large AKN plaque confined to the mid-three-quarters of his nape area 
(Figure 5A). He also reported excessive folding of his scalp involving the crown area, which preceded his AKN by over 
2 decades. There was no history of acne, pseudofolliculitis barbae, or systemic diseases. Prior treatments of his AKN 
with antibiotics and topical and intralesional steroids were unsuccessful. Because his AKN lesion was wholly localized to 
the nape areas, it was amenable to complete excision with no recurrence noted (Figure 5B).

Figure 3 CVG and widespread AKN plaques and masses: patient 2 with CVG onset within two years of AKN starting in the nuchal area: left posterior oblique (A) and 
posterior (B) view of head showing widespread AKN and CVG. 
Abbreviations: CVG, cutis verticis gyrata; AKN, acne keloidalis nuchae.

Figure 4 CVG and widespread AKN papular lesions: patient 3 with CVG onset within two years of AKN starting in the nuchal area: posterior (A) and top (B) views of the 
head, showing AKN in the vertex, mid and frontal zones with notable involvement of the recesses of CVG folds located in the middle to the frontal scalp. 
Abbreviations: CVG, cutis verticis gyrata; AKN, acne keloidalis nuchae.
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Discussion
Widespread AKN is defined as AKN lesions that spread beyond the typical confines of the occipital zones, affecting most 
sections of the scalp.6 Here, we retrospectively evaluated a cohort of 108 patients with AKN, including 3 patients with 
AKN that first appeared in the nape area. These three patients experienced the emergence of CVG within 2 years of the 
onset of AKN and subsequently had rapid scalp-wide spread of the AKN lesions. CVG preceded the manifestation of 
AKN in one patient in our cohort, whose CVG was concomitant with localized AKN. Although our findings are based on 
a small sample, the results in the context of a cohort of 108 patients suggest a strong association between AKN and CVG, 
as patients with widespread scalp AKN showed a propensity for CVG. This association is probably due to a common 
causal denominator. Both conditions are histologically associated with dermal collagen thickening and fibroblast 
hyperactivity,4 and can be induced by trauma or inflammation (shaving or tight weaving).3–5 Furthermore, both 
conditions predominantly affect men,5,8,9 while CVG is a hyperandrogenic condition,10 AKN typically affects post- 
pubertal men and spares older men past their testosterone prime.8

The upregulation of transforming growth factor-beta (TGF-β) activity has been implicated in pachydermoperiostosis, 
a cause of CVG.11,12 Furthermore, 2 cases of CVG were reported following treatment with vemurafenib and radiation for 
brain cancer.13 In both patients, dermal collagen thickening was noted on pathological examination of the CVG-affected 
skin. Vemurafenib can directly upregulate fibroblast activity by inducing paradoxical mitogen-activated protein (MAP) 
kinase signaling in primary human skin fibroblasts and inducing the production of TGF-β in melanoma cells.14 Both 
processes can cause dermal collagen thickening,4,15 which is found in both CVG and AKN. Notably, both patients 
described in the study13 exhibited scalp-wide lesions described by the authors as erythematous hypertrophic plaques. On 
closer examination of the published photographs, however, the lesions resembled widespread merging papular lesions 
similar to the AKN lesions in patients 1 and 3 of our case series. There was no report of a lesion biopsy done by the 
authors to rule out AKN. Thus, the case report could have inadvertently described a condition that upregulates fibroblast 
activity and potentially increases TGF-β activity to cause CVG and scalp-wide AKN papular lesions.

Figure 5 CVG and localized AKN plaque confined to the nape area: patient 4 — with CVG that preceded the onset of AKN lesions by two decades: posterior view of the 
head, showing a single AKN plaque confined to the nuchal area and CVG folds in the crown and vertex (A) and after complete excision of AKN plaque (B). 
Abbreviations: CVG, cutis verticis gyrata; AKN, acne keloidalis nuchae.
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AKN is associated with elevated TGF-β activity (akin to hypertrophic and keloidal scarring), which leads to increased 
fibroblastic activity upregulation by TGF-β in AKN compared to the non-affected lesions.16

We suspect that the higher than the previously reported incidence of CVG in AKN patients (3.7% in our cohort vs 
0.0001% in the general male population) may be attributed to the upregulated activity of the members of the TGF-β 
family, which may cause both conditions. In addition, in a subset of patients with AKN, TGF-β activity may be robust 
enough to both precipitate CVG and exacerbate the spread of AKN lesions.

Although it has been speculated that physical friction within the skin folds might be responsible for AKN, because 
AKN lesions classically occur in the occipital area in the vicinity of the naturally occurring folds,5 the sparing of CVG 
folds in one of our patients with widespread AKN suggests that the spread may not be caused by the physical 
phenomenon of friction between the skin walls forming the CVG folds. Since the treatment of scalp-wide AKN is 
more challenging, recognizing this association favors the need to intervene early with more effective treatments when 
CVG appears within a couple of years’ onset of AKN lesions while still localized to the nape area.17–20 Our findings may 
also suggest a possible therapeutic target for AKN and CVG that involve antagonists of TGF-β associated activities.

The main limitation of our study is its retrospective nature. However, its main strength is the size (given the low 
prevalence of AKN and CVG) of the enrolled patients. A much larger prospective study will help to validate our findings.

Conclusion
Our study reports the first evidence of a high association between AKN and CVG. Furthermore, our data support 
a syndromic association between AKN and CVG, predicting a high chance of scalp-wide spreading of AKN lesions that 
preceded the onset of CVG within 2 years.

Abbreviations
AKN, Acne Keloidalis Nuchae; CVG, Cutis Verticis Gyrata; TGF-β, Transforming growth factor-beta.
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