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Abstract

Background: Brooke-Spiegler syndrome is a rare condition with a predisposi-
tion to develop cutaneous adnexal neoplasms, especially cylindromas, trichoepi-
theliomas and spiradenomas. Malignant transformation of cylindromas is rare.
In such cases usually cylindrocarcinomas develop within these lesions. We pre-
sent an unusual case of basal cell carcinoma developing within a preexisting cy-
lindroma.

Main observations: 58-year-old woman with a 30-year history of multiple der-
mal cylindromas extensively involving her scalp was referred for dermatological
treatment. The patient reported that one of the long-lasting lesions, 5.5 cm in si-
ze, ulcerated within the foregoing few weeks. Histopathology confirmed cylin-
dromas and basal cell carcinoma within the ulcerating tumor. Surgical excision
of largest cylindroma tumors led to cosmetic and functional improvement. Ma-
gnetic resonance and computed tomography showed tumor infiltration into the
skull lamina externa. Metastases were excluded by chest radiography and abdo-
minal ultrasound examination.

Conclusion: Patients with Brooke-Spiegler syndrome should be followed-up
for malignant transformation of skin tumors to prevent deep penetration and
possible metastases.

Background

Case Report

Brooke-Spiegler syndrome is a rare disease with a pre-
disposition to develop numerous cutaneous adnexal neo-
plasms such as cylindromas, trichoepitheliomas,
spiradenomas, trichoblastomas, basal cell carcinomas, fol-
licular cysts and organoid nevi. Most commonly these le-
sions develop on the head and neck in middle-aged and
elderly females. Development of conjuction tumors (i.e.
spiradenoma and cylindroma), carcinosarcomas and cy-
lindrocarcinomas as well as concomitant presence of ba-
sal cell carcinomas was reported. 2:3/4,5

We present an unusual case of basal cell carcinoma de-
veloping within a preexisting cylindroma in a patient with
Brooke-Spiegler syndrome and review current literature
about genetics and histogenesis of this disease.

A 58-year-old woman with multiple tumors extensively
involving her scalp was referred for dermatologic treat-
ment. She reported that lesions have been appearing and
continuously growing for the past 30 years. Clinical exa-
mination revealed numerous firm, rubbery pink tumors lo-
cated on her scalp and neck and several nodular lesions
on the right cheek and the upper back (Fig 1-5). The tu-
mor of the left parietal area had been ulcerating for seve-
ral weeks (Fig 2). No other abnormalities were found on
clinical examination. The patient gave negative family hi-
story.

Results of basic laboratory tests (blood cell count, eryth-
rocyte sedimentation rate, routine biochemistry tests inc-
luding alkaline phosphatase, C-reactive protein and urine
analysis) were within normal range. Histopathologic exami-
nation revealed basal cell carcinoma within cylindroma
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in the ulcerated lesion (Fig. 6,7), cylindromas of the
scalp, basal cell carcinoma of the cheek and trichoepi-
thelioma in the nasolabial area.

Due to the reported long period of tumor ulceration,
imaging diagnostic procedures (skull radiography, ma-
gnetic resonance and computed tomography) were
performed in order to assess the integrity of the skull
bones and brain structures. Computed tomography re-
vealed deformation of lamina externa of both frontal
parietal bones (Fig. 8). Magnetic resonance imaging re-
vealed no brain or meningeal lesions. However, the le-
sions in the vertex area were attached to the lamina
externa of the skull causing its blurring on magnetic re-
sonance image (Fig 9). The largest tumor located in
the right patrietal area was found to be connected by
pedicle with epicranial aponeurosis and lamina exter-
na of the right parietal bone. Many other tumors va-
ried in size were found to be connected with lamina
externa of the skull (Fig. 8-9). Chest radiography and
abdominal ultrasound examination excluded malignan-
cy or matastases.

The patient gave no consent for a major surgical

intervention. Largest nodular lesions of the scalp we-
re progressively surgically removed in local anesthe-
sia. Sutured wounds healed uneventfully, however
surgical excision of largest cylindroma tumors led to
cosmetic and functional improvement.

Fig. 3 Cylindromas of the neck area (A). Dermoscopy
shows prominent arborizing vessels on pink background
and numerous whitish ovoid areas (B).

Fig. 1 Multiple cylindromas of the scalp forming
a turban tumor.

Fig. 2 Basal cell carcinoma within a cylindroma (A).
Dermoscopy of ulcer’s edge shows arborizing
vessels, which are characteristic for both, basal cell
carcinoma and cylindroma (B).

Fig. 4 Basal cell carcinoma of the right cheek area
and multiple trichoepitheliomas in the nasolabial area
(A). Dermoscopic view of two trichoepitheliomas (B).

Fig. 5 Multiple cylindromas on patient's back (A).
Dermoscopy shows homogenous pink nodules with
enlarged irregular vessels at the periphery. (B)
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Fig. 7 BCC (H&E, 200x) Ulcerated tumor with the
presence of basal cell carcinoma features underneath
the ulceration with accompanying inflammatory cells.

Fig. 8 Computer tomography scan of the scalp.
Deformation of lamina externa of right frontal bone.

Fig. 6 Cylindroma (H&E). The pattern of cylindroma
consists of dermal nests, lobules or cords of basaloid
tumor cells (A). Dilated thin-wall blood vessels
corresponding to telangiectasia clinically are present
between the tumor mass and epidermis. Lobules are
surrounded by a dense, intensely eosinophilic hyaline
membrane (B). Similar eosinophilic material is present
inside the nests admixed with tumor cells. The pattern
formed by these almost interlocking nests has been
compared to a jigsaw puzzle. Within the nests are two
cell types: palisaded small cells with oval dark nuclei
situated peripherally and large cells with prominent
vesicular nuclei located intralobularly (C).

Fig. 9 Magnetic resonance imaging of the scalp.
Blurring of lamina externa of both parietal bones.
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Discussion

Cylindromas are benign skin appendage tumors. They
are most frequently found in scalp and neck skin, with a
strong predilection for middleaged and elderly females.
Solitary lesions are firm, rubbery nodules with pink, red,
or sometimes blue coloring that range in size from a few
millimeters to about 6 centimeters. The average diameter
of these tumors is about 1 cm. The solitary form usually
begins in middle age or later as a slow-growing nodule
exhibiting no symptoms. Cylindromas are histopathologi-
cally characterized mainly by irregularly shaped islands of
basaloid cells arranged in a "jigsaw puzzle" pattern, surro-
unded by an eosinophilic hyaline sheath. In the tumor is-
lands, a peripheral palisade of relatively undifferentiated
cells with small, dark nuclei can be distinguished from
more differentiated cells with large, pale nuclei, which re-
semble ductal or secretory cells.6/”

Conventional wisdom classified cylindroma as a neo-
plasm of apocrine differentiation.8:9 Evidence has also be-
en presented in favor of an eccrine origin of
cylindroma.’® However, the fact that cylindromas arise in
hair follicle-bearing regions, but not in palmoplantar skin,
rich in eccrine glands, yet devoid of pilosebaceous units
and apocrine glands argues against an eccrine origin.
Thus, histogenesis of cylindromas has remained a subject
of intense and controversial debate. Massoumi et al” sug-
gested that cylindroma originates from epithelial hair fol-
licle cells, whose exact differentiation pathway (follicular
versus apocrine versus sebaceous, and possibly even ec-
crine) may be dictated by the nature of a given patient

and a given skin location as in every normal hair follic-
le.11,12

Solitary cylindromas occur sporadically and typically
are not inherited. Multiple tumors are inherited in an au-
tosomal dominant manner. The multiple form most com-
monly occurs on the head and neck but can also be seen
on the trunk and the extremities. Lesions grow slowly,
and additional lesions develop over time. At an advanced
stage cylindromas form masses of numerous pink, red, or
occasionally bluish nodules. When they coalesce on the
scalp, they reassemble a turban, and are being referred to
as a “turban tumor”. Such a mass of nodules is someti-
mes called also a “tomato tumor”.6,13

Multiple cylindromas characteristically develop in Bro-
oke-Spiegler syndrome (OMIM number 605041). This is
a rare autosomal dominant disorder described first by
Spiegler and Brooke.1415 The disease is characterized by
the development of adnexal tumors, mostly cylindromas,
but also trichoepitheliomas and spiradenomas.’6/17 Typi-
cally cylindromas occur on the scalp while trichoepithelio-
mas develop on the face, particulary around the nose.18
Lesions usually appear at puberty or early adulthood and
continue to arise throughout life. The diseases affects pre-
dominantly women. The reported male:female ratio is
1:6-9.6.919

Some patients may present only multiple trichoepithe-
liomas or cylindromas as unique clinical manifestation.

Recent genetic studies show that two autosomal dominan-
tly inherited genodermatoses, multiple familial trichoepi-
thelioma (OMIM number 601606) and familial
cylindromatosis (OMIM number 132700), which have be-
en originally described as distinct entities have the same
genetic origin.20 Familial cylindromatosis is clinically cha-
racterized by presence of multiple cylindromas, whereas
in multiple familial trichoepithelioma development of tri-
choepitheliomas is observed.

Other lesions reported in Brooke-Spiegler syndrome in-
clude parotid basal cell adenomas, organoid nevi, syringo-
mas, and basal cell carcinomas.

Brooke-Spiegler syndrome as well as sporadic cylindro-
mas have been shown to result from mutations leading to
loss of both alleles of the cylindromatosis gene (CYLD1).
CYLD1 is a tumor suppressor gene which has been
shown to inhibit tumor cell proliferation by blocking Bcl-3
dependent NF-kB signaling.2122 Loss of CYLD1 function in-
creases resistance to apoptosis. In 2007, Stegmeier et al23
noted that the CYLD1 gene encodes a deubiquitinating en-
zyme. The enzyme removes Lys-63-linked ubiquitin cha-
ins from I-kB kinase signaling components. By this
mechanism, the enzyme inhibits NF-kB pathway activa-
tion and stimulates apoptosis. Thus, inactivation of
CYLD1 enhances the action of NF-kB and leads to incre-
ased resistance to apoptosis and carcinogenesis.

Independently, it was shown that CYLD1 is also requ-
ired for the cell’s timely entry into mitosis. This indicates
that CYLD1 also may exhibit tumor-promoting activities
(enhancer of mitotic entry), what may provide an explana-
tion for the benign nature of most cylindroma lesions.23

In recent years several mutations in CYLD gene were
identified not only in patients with Brooke-Spiegler syndro-
me, but also in familial cylindromatosis and multiple familial
trichoepithelioma.24:2526  These findings, taken together
with the observations that features of Brooke-Spiegler syn-
drome, familial cylindromatosis and multiple familial tri-
choepithelioma can occur in the same patient or in
different patients within a single family, and that a single
CYLD1 mutation can be associated with both cylindro-
mas or trichoepitheliomas20 may suggest that these syn-
dromes not only share a common genetic basis but may
represent phenotypic variation of the same disease.2”
The exact role of CYLD1 in skin tumors, however needs
to be established since it has also been shown that
CYLD1 expression is lowered or absent in basal cell carci-
nomas and squamous cell carcinomas.28,29

Treatment options in Brooke-Spiegler syndrome are [i-
mited. For solitary tumors, surgical excision is the treat-
ment of choice. Other forms of therapy include
electrodesiccation, curettage, cryosurgery and excision
with the use of carbon dioxide or Nd:YAG laser.30,31,32,33
Multiple cylindromas usually require numerous tumor
excisions or extensive plastic surgery with coverage by
spitthickness graft. In case of malignant transformation,
surgical treatment may include local bone decortication
followed by postoperative radiation. In order to plan the
extent of scalp surgery in such cases computed tomography
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and/or magnetic resonance imaging for evaluation of skull
integrity is necessary.

Among non-invasive treatment methods, patients may
benefit from intralesional or oral 5-fluorouracil, oral adria-
micin, cisplatin or cyclophosphamide, which may be ap-
plied in extremely affected patients.34,35

Recently it was suggested that targeting NF-«B in cylin-
droma therapy may be of therapeutic potential in patients
with multiple tumors in the course of Brooke-Spiegler
syndrome. In one case of familial trichoepitheliomas signi-
ficant improvement was achieved with a combination of
adalimumab and aspirin. This combination was chosen in
order to block TNFa induced activation of NF-«kB at two
different levels of the signaling pathway.3¢ Several thera-
peutic agents, including sodium salicylate, COX2 inhibi-
tors (i.e. celecoxibe), corticoids and prostaglandins (i.e.
15d-PGJ2), as well as phytomedical products inhibit NF-
kB activity and thus may be of benefit in Brooke-Spiegler
syndrome37,38 However their possible clinical efficacy re-
mains to be elucidated. In one study some improvement
was observed after topical application of salicylic acid.39

Malignant transformation of cylindromas is very rare.40,41
In such cases usually cylindrocarcinomas develop within
these lesions.42:43,44 Less frequently malignant spiradeno-
mas were observed.#3 Our patient developed basal cell
carcinoma within a cylindroma in the course of Brooke-
Spiegler syndrome. This is an unusual case and it favors
of the theory of Massoumi et al” that cylindromas origina-
te from epithelial hair follicle cells. Clinically this case
provides further evidence that in patients with Brooke-
Spiegler syndrome lifelong follow-up care is strictly re-
commended due to the tendency to develop new skin tu-
mors and risk of malignant transformation with skull
erosions. These may lead to dura mater infiltration, he-
morrhage and meningitis.*>

Conclusion

Patients with Brooke-Spiegler syndrome should be tho-
roughly examined for both, malignant neoplasia and mali-
gnant transformation of benign tumors. In patients with
malignant transformation within dermal cylindromas, ima-
ging techniques such as computed tomography and ma-
gnetic resonance imaging should be performed to
exclude bone damage and choose optimal form of thera-

py-

Table 1.
Synonyms for (tumors in) Brooke-Spiegler syndrome46

Ancell’s syndrome
Ancell-Spiegler cylindroma
Brooke’s epithelioma
Brooke’s disease

Brooke’s syndrome

Brooke’s tumour
Brooke-Fordyce disease
Brooke-Fordyce trichoepithelioma
Brooke-Spiegler phakomatosis
Spiegler’s syndrome
Spiegler’s tumour
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