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Introduction

Cutis verticis gyrata (CVG) is a rare condition of the scalp characterized by convolut-
ed folds and furrows. Historically, the condition was first described by Unna in 1907 
and is nowadays classified by the underlying etiology as either primary or secondary 
[1]. Though most lesions are located in the scalp, some rare cases are also found in 
other parts of the body [2,3]. Our case involves both the forehead and glabella of the 
face indicating potential for facial involvement in CVG. We present a female patient 
with secondary CVG associated with acupuncture and discuss the diagnostic and 
therapeutic aspects of CVG. The patient provided written informed consent for the 
publication and the use of her images.

Case

A 61-year-old woman with no significant underlying condition presented as an out-
patient with an irreversible wide scar on the forehead. A lesion measuring 12×3 cm 
extended across both eyebrows, the glabella, and the forehead. She described a history 
of pruritic erythema after self-acupuncture on the forehead 10 years ago, but had no 
history of neuropsychiatric or ophthalmological disorders. The patient was of normal 
intelligence and had no family history of a similar condition. The patient reported 
feeling significant stress and complained that the skin change was aesthetically un-
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Abstract

Cutis verticis gyrata (CVG) is an unusual morphological condition of the scalp characterized by ridges and furrows resembling the surface 
of the brain. Most patients have lesions on the scalp, and only a few cases with forehead lesions have been described in literature. We re-
port an extremely rare case of secondary CVG on the forehead. A 61-year-old female patient was referred to our outpatient clinic with a 
large area of hypertrophic skin on the forehead. A lesion measuring 12×3 cm extended across both eyebrows, the glabella, and the fore-
head. The patient reported that a pruritic erythematous lesion in that region had occurred 10 years ago after she performed acupuncture 
on herself on the forehead several times. She had no underlying diseases and no relevant family history. We removed the entire lesion and 
covered the defect with a forehead advancement flap. This solved the initial aesthetic problem. Her forehead skin became flattened, and 
the sagging upper eyelid skin was aesthetically corrected. Pathological findings showed nodular lesions with dense collagen fibers and mi-
crovascular proliferation, supporting the diagnosis of CVG. We achieved good results through surgical treatment for the extremely rare case 
of CVG on the forehead.
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pleasing. Hypertrophy and folding of the skin were observed, 
suggesting a diagnosis of CVG (Fig. 1A). No signs of skin 
changes on the trunk, limbs, or scalp were observed. An initial 
4-mm punch biopsy performed before surgery showed nodu-
lar lesions with dense collagen fibers oriented vertically to the 
skin surface and with microvascular proliferation (Fig. 2). 
Magnetic resonance imaging showed widely thickened subcu-
taneous tissue in the forehead and glabella (Fig. 3). However, 
laboratory findings—including insulin-like growth factor 
(IGF)-1 and IGF-binding protein-3 levels—showed no unusu-
al elevations, and all blood test parameters were within the 
normal range. Based on the patient’s clinical presentation and 
histological results, the diagnosis of secondary CVG was 
made. We excised the area affected by CVG and released the 
corrugator supercilii and procerus muscles. During the proce-

dure, the supratrochlear and supraorbital neurovascular bun-
dles were preserved. We closed the defect site with an ad-
vanced forehead flap that contained the frontalis muscle. After 

Fig. 1. The clinical images of the patient. (A) The preoperative image. (B) Image from 6 months after surgery.

Fig. 2. The pathologic images of the patient. (A) Dense collagen fibers (arrow, H&E, ×20). (B) Microvascular proliferation (arrow, H&E, 
×40).
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Fig. 3. The magnetic resonance imaging of cutis verticis gyrata. 
Note convoluted skin furrows and thickened subcutaneous tis-
sue (red box).
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layered closure, the medial epicanthal fold was pulled upward 
due to tension in the nasion and nasal dorsum area. Therefore, 
we performed a medial epicanthoplasty to prevent this from 
occurring. Postoperatively, the patient received daily dressings 
of the suture site and intravenous antibiotics, and was dis-
charged on postoperative day 2. A microscopic examination of 
the surgical specimen confirmed the previous findings (Fig. 2). 
At a 1-week follow-up, the patient was healing well without 
any complications. No additional surgery or medication was 
needed, and there was no recurrence throughout 6 months of 
follow-up (Fig. 1B). The size of the gyrata was dramatically re-
duced, and only mild hyperemic scars were visible. The patient 
was satisfied with her aesthetic outcome, and is receiving 
monthly laser therapy for scar management.

Discussion

The term “cutis verticis gyrata” is a descriptive diagnosis of an 
uncommon type of lesion that is characterized by convoluted 
skin folds and furrows, which are mainly localized in the scalp. 
The prevalence of CVG is 1 in 100,000, and CVG primarily 
causes aesthetic problems, rather than functional issues [1]. In 
rare cases, CVG occurs in locations other than the scalp, al-
though only a few such cases have been reported in the litera-
ture [2,4].

Although researchers have proposed diverse ways of classi-
fying this unusual disease, the most useful system of classify-
ing CVG has proven to be a distinction between primary and 
secondary [5]. In primary CVG, which sometimes occurs in 
association with neuropsychiatric conditions such as epilepsy, 
cognitive delays, and schizophrenia, the skin shows normal 
histopathological findings. Secondary CVG occurs more fre-
quently than primary CVG, and it is associated with a broader 
range of diseases. For instance, local neoplastic conditions 
with scalp involvement, such as fibromas, congenital cerebri-
form intradermal nevus, and other hamartomas, have been 
proposed to play a causative role in the development of CVG. 
Furthermore, the distinctive folds that are characteristic of 
CVG can result from inflammatory conditions affecting the 
scalp, including erysipelas, impetigo, eczema, and psoriasis. 
The characteristic histopathological findings of secondary 
CVG include increased levels of ground substance, collagen, 
and fibroblasts, as well as enlarged epidermal appendages [1]. 
More generally, however, the histopathological features of sec-
ondary CVG are reflective of the underlying disease [5]. Since 
the diagnosis of CVG is based on a combination of clinical and 

histological findings [3], it is important for clinicians to be 
aware of the characteristics of these findings. 

Little is known regarding the etiology of CVG, although it is 
thought that the specific pathophysiological mechanism de-
pends on the underlying condition [6]. Histologically, CVG 
resembles a hypertrophic scar or keloid, especially in cases of 
secondary CVG. In general, the reticular layer of hypertrophic 
scars contains inflammatory cells, an increased number of fi-
broblasts, newly formed blood vessels, and collagen deposits. 
Furthermore, proinflammatory genes in the skin are respon-
sive to trauma, as shown by the upregulation of proinflamma-
tory factors such as interleukin (IL)-1a, IL-1b, IL-6, and tumor 
necrosis factor alpha in scar tissues. The upregulation of these 
factors may cause chronic inflammation, which promotes in-
vasive scar tissue growth [7]. Additionally, when skin furrows 
develop, complications may occur because of bacterial and 
mycotic superinfections in the furrows, which exacerbate 
chronic inflammation. We suspect that this scarring mecha-
nism may have contributed to the case of CVG described 
herein (Fig. 4).

Recently, some researchers have proposed that CVG may be 
a genetic condition caused by an autosomal dominant muta-
tion in the fibroblast growth factor receptor 2 (FGFR2) gene, 
since dermal hypertrophy is a characteristic of CVG. FGFR2 
encodes a transmembrane tyrosine kinase capable of func-
tioning as an inflammatory, angiogenic, or mitogenic factor, in 
accordance with the microenvironment and/or the cell type. 
The sequence of FGFR2 is highly homologous to that of the 
IL-6 promoter. Therefore, IL-6 levels are likely to be elevated in 

Fig. 4. Schema of our case’s cutis verticis gyrata pathophysiolo-
gy. IL, interleukin; TNF, tumor necrosis factor.
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patients with CVG [8]. On the other hand, other authors re-
ported the effectiveness of IGF in CVG’s condition. They stat-
ed that IGF levels were elevated in cases of CVG, and that in-
creased IGF levels were linked to the prominent presence of fi-
broblasts and the interstitial deposition of glycosaminoglycans 
[9]. In our case, however, the laboratory results were normal, 
which led us to suspect that chronic inflammation only due to 
acupuncture was the cause of CVG. The self-performed acu-
puncture induced repeated dermal injuries and infections, 
which were followed by hypersensitivity reactions and the de-
velopment of hypertrophic scarring [7,10]. Of course, the lack 
of immunochemical test in tissue might remain a limitation 
for this study.

Several modalities have been explored to treat CVG (both 
primary and secondary), ranging from pharmaceutical ap-
proaches such as thyroid extract, steroids, topical antiseptics, 
and antihistamines to more diverse approaches such as sleep 
therapy, irradiation, and even psychotherapy; however, none 
of these approaches have been successful. The decision to per-
form surgical repair of CVG should be made on an individual-
ized basis, considering the location and size of the lesion, the 
nature of the underlying condition, and the patient’s wishes. 
Although CVG is a disfiguring process, it is almost always be-
nign, with the sole exception of secondary CVG associated 
with cerebriform intradermal nevus, which may transform 
into malignant melanoma. Therefore, complete excision is the 
treatment of choice in such cases [1]. We also performed total 
excision and advancement flap coverage. The patient had fa-
vorable results after the operation and has experienced no 
long-term complications. However, there was a fly in the oint-
ment; the aesthetically important eyebrow was removed after 
surgery. It will have to be complemented later with tattoos, etc.

In conclusion, in this report, we analyzed the overall patho-
physiology of a case of secondary forehead CVG, an extremely 
rare condition, with a description of how we achieved good 
results via surgical treatment.
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