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Abstract: Background: Brooke–Spiegler Syndrome is a rare genetic autosomal dominant disorder
with variable penetrance. Its main feature consists of the development of multiple adnexal
tumors that originate from the follicular-sebaceous-apocrine unit, most commonly: cylindromas,
trichoepitheliomas and spiradenomas. Case presentation: We present four cases of Brooke–Spiegler
Syndrome found in our clinic, as well as their clinicopathological traits and the surgical techniques
used in their management. The familial history of three of the presented cases supports the genetic
component of the disease. Cylindromas, spiradenomas and trichoepitheliomas coexisted in one of
the cases presented. The therapeutic options used were electrocautery, CO2 laser, as well as tumor
debulking followed by closure with metal staples. Discussion: The treatment remains a challenge
and must be individualized based on the type, location and number of the lesions. Conservative
methods such as CO2 laser and tumor debulking accompanied by closure with metal staples remain
a viable option taking into account the large number of lesions. As patients usually develop multiple
neoplasms throughout their lifetime, repeated procedures may be needed. Conclusion: Considering
the few numbers of Brooke–Spiegler syndrome cases in the current literature, the authors report
these patients in order to increase awareness and to help establish the most appropriate approach in
managing the disease.
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1. Introduction

Brooke–Spiegler syndrome is a rare entity characterized by the association of multiple
trichoepitheliomas, cylindromas, and spiradenomas. Multiple familial tricoepithelioma-1 (MFT-1)
constitutes a phenotypic variant of the disease which is manifested by the development of
numerous trichoepitheliomas in the absence of accompanying cylindromas, spiradenomas or
cylindrospiradenomas [1–3]. The form of Brooke–Spiegler syndrome that is characterized only
by the presence of cylindromas, also known as familial cylindromatosis, represents another rare
phenotypic variant [4]. Moreover, there were also patients reported in the literature presenting with
only spiradenomas or spiradenocylindromas [5]. In 5–10% of cases, the malignant transformation of
preexisting lesions occurs. Therefore, lifetime clinical monitoring is recommended [6].

The gene involved in the etiopathogenesis of the disease is the CYLD gene (cylindromatosis gene),
a tumor suppressor located on chromosome 16q12-q13 [1]. People with Brooke–Spiegler syndrome
are born with a mutation in one of the two copies of the CYLD gene in each cell. This mutation
prevents the cell from making functional CYLD protein from the altered copy of the gene. However,
enough protein is usually produced from the other normal copy of the gene in order to regulate
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cell growth effectively [7]. There appear to be no genotype–phenotype correlations with respect
to the severity of the disease, the possibility of malignant transformation and the development of
extracutaneous lesions. Variability of phenotypic expression between and within families with the
same germline CYLD mutation has been documented [7–9]. We will describe the cases of four patients
diagnosed with Brooke–Spiegler Syndrome in our clinic.

2. Case Presentation Section

Case 1: A 32-year-old female presented in our clinic with multiple millimetric skin-colored
papules on the posterior thorax and the face. The first lesion appeared 5 years ago, the evolution
being marked subsequently by the rise in number and diameter of the lesions. There was no relevant
personal or familial history. The cutaneous examination revealed numerous translucent, asymptomatic
papules, of 1–5 mm in diameter, some of them coalescing, localized on the posterior thorax and face,
predominantly on the nasolabial folds where they were symmetrically distributed (Figure 1). A biopsy
of a facial lesion was taken which showed histopathologic findings consistent with the diagnosis of
trichoepithelioma (Figure 2). The cutaneous tumors were treated by electrosurgery.
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Case 2: An 18-year-old male patient arrived at our clinic with few brown-yellowish, asymptomatic
nodules on the scalp and on the lateral aspects of the fifth fingers, bilaterally. The patient reported
that his mother, his mother’s sister and a cousin presented similar lesions, whereas his grandfather
was known to have cylindromas. On examination, five firm, brown-yellowish, asymptomatic nodules
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were seen on the occipital region of the scalp and the lateral aspect of the fifth digits of the hand,
bilaterally (Figures 3 and 4) The histopathologic exam established the diagnosis of trichoepitheliomas.
The treatment consisted of electrosurgery of the lesions, with favorable evolution.
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Figure 4. Bilateral trichoepitheliomas on the lateral aspect of the 5th digits.

Case 3: A 45-year-old female patient, the mother of the previous patient (Figure 5), presented
with a brown-yellowish nodule located on the scalp as well as a few skin-colored, millimetrical
papules on the nasolabial folds with onset at the age of 13 years. The physical examination revealed
a firm, brown-yellowish, well-demarcated, asymptomatic nodule on the scalp (Figure 6), as well
as few skin-colored, asymptomatic papules, 3–5 mm in diameter located on the nasolabial folds.
The biopsies taken confirmed the diagnosis of cylindroma on the scalp and trichoepithelioma on the
face. The cylindroma was removed by surgical excision, whereas the facial trichoepitheliomas were
treated by electrosurgery.Reports 2020, 3, x FOR PEER REVIEW 4 of 10 
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Figure 6. Scalp cylindroma.

Case 4: A 62-year-old female patient presented with erythematous nodules on the scalp and trunk
as well as skin-colored papules on the face. The patient stated that her father and sister showed similar,
unique scalp nodules. The clinical examination revealed the presence of numerous firm, erythematous,
asymptomatic nodules, some of them confluent, with smooth surface, accompanied by telangiectasias
(Figures 7 and 8) Simultaneously, multiple skin-colored papules, 1–8 mm in diameter, were identified
on the face (Figure 9) The patient’s general health was normal and routine laboratory investigations
were within normal limits. Biopsies from two nodules of the scalp were taken. They showed typical
features of cylindroma (Figure 10) and spiradenoma, respectively. Regarding the facial papules,
the histology revealed trichoepitheliomas. Furthermore, a tumoral lesion of the anterior thorax was
excised. The histopathological exam confirmed the diagnosis of superficial basal cell carcinoma.

Some of the cutaneous tumors on the scalp allowed removal with a medial incision followed
by curettage, tumor debulking, electrocautery and closure with metal staples. The facial lesions
were treated with a CO2 laser that facilitates the tissue vaporization in a controlled fashion and
simultaneously produces hemostasis (Figure 11). The patient returned for rigorous follow-up and
gradual removal of the cutaneous tumors in multiple stages.

Reports 2020, 3, x FOR PEER REVIEW 4 of 10 

 

 
Figure 5. Genealogical tree for Case nos. 2 and 3. 

 
Figure 6. Scalp cylindroma. 

Case 4: A 62-year-old female patient presented with erythematous nodules on the scalp and 
trunk as well as skin-colored papules on the face. The patient stated that her father and sister showed 
similar, unique scalp nodules. The clinical examination revealed the presence of numerous firm, 
erythematous, asymptomatic nodules, some of them confluent, with smooth surface, accompanied 
by telangiectasias (Figures 7 and 8) Simultaneously, multiple skin-colored papules, 1–8 mm in 
diameter, were identified on the face (Figure 9) The patient’s general health was normal and routine 
laboratory investigations were within normal limits. Biopsies from two nodules of the scalp were 
taken. They showed typical features of cylindroma (Figure 10) and spiradenoma, respectively. 
Regarding the facial papules, the histology revealed trichoepitheliomas. Furthermore, a tumoral 
lesion of the anterior thorax was excised. The histopathological exam confirmed the diagnosis of 
superficial basal cell carcinoma. 

 
Figure 7. Scalp cylindromas and spiradenomas. Figure 7. Scalp cylindromas and spiradenomas.Reports 2020, 3, x FOR PEER REVIEW 5 of 10 

 

 
Figure 8. Cylindroma of the posterior thorax. 

 
Figure 9. Multiple facial trichoepitheliomas. 

 
Figure 10. Cylindroma (tumoral islands made of two distinct cellular populations arranged in a 
“puzzle”. 

Some of the cutaneous tumors on the scalp allowed removal with a medial incision followed by 
curettage, tumor debulking, electrocautery and closure with metal staples. The facial lesions were 
treated with a CO2 laser that facilitates the tissue vaporization in a controlled fashion and 
simultaneously produces hemostasis (Figure 11). The patient returned for rigorous follow-up and 
gradual removal of the cutaneous tumors in multiple stages. 

Due to the constant recurrence of the lesions, the patient is still followed-up in our clinic, where 
she periodically benefits from CO2 laser therapy. This enables a reduction in the dimension of the 
lesions with a satisfactory cosmetic result. 

Figure 8. Cylindroma of the posterior thorax.



Reports 2020, 3, 28 5 of 10

Reports 2020, 3, x FOR PEER REVIEW 5 of 10 

 

 
Figure 8. Cylindroma of the posterior thorax. 

 
Figure 9. Multiple facial trichoepitheliomas. 

 
Figure 10. Cylindroma (tumoral islands made of two distinct cellular populations arranged in a 
“puzzle”. 

Some of the cutaneous tumors on the scalp allowed removal with a medial incision followed by 
curettage, tumor debulking, electrocautery and closure with metal staples. The facial lesions were 
treated with a CO2 laser that facilitates the tissue vaporization in a controlled fashion and 
simultaneously produces hemostasis (Figure 11). The patient returned for rigorous follow-up and 
gradual removal of the cutaneous tumors in multiple stages. 

Due to the constant recurrence of the lesions, the patient is still followed-up in our clinic, where 
she periodically benefits from CO2 laser therapy. This enables a reduction in the dimension of the 
lesions with a satisfactory cosmetic result. 

Figure 9. Multiple facial trichoepitheliomas.

Reports 2020, 3, x FOR PEER REVIEW 5 of 10 

 

 
Figure 8. Cylindroma of the posterior thorax. 

 
Figure 9. Multiple facial trichoepitheliomas. 

 
Figure 10. Cylindroma (tumoral islands made of two distinct cellular populations arranged in a 
“puzzle”. 

Some of the cutaneous tumors on the scalp allowed removal with a medial incision followed by 
curettage, tumor debulking, electrocautery and closure with metal staples. The facial lesions were 
treated with a CO2 laser that facilitates the tissue vaporization in a controlled fashion and 
simultaneously produces hemostasis (Figure 11). The patient returned for rigorous follow-up and 
gradual removal of the cutaneous tumors in multiple stages. 

Due to the constant recurrence of the lesions, the patient is still followed-up in our clinic, where 
she periodically benefits from CO2 laser therapy. This enables a reduction in the dimension of the 
lesions with a satisfactory cosmetic result. 

Figure 10. Cylindroma (tumoral islands made of two distinct cellular populations arranged in
a “puzzle”.

Reports 2020, 3, x FOR PEER REVIEW 6 of 10 

 

  

(A) (B) 

Figure 11. (A,B): Untreated vs. treated area with CO2 laser. 

In all the four cases presented, a diagnosis of Brooke–Spiegler syndrome was suggested based 
on the clinical findings together with the histopathological exam. Informed consent was obtained 
from the patient.  

3. Discussion 

Brooke–Spiegler Syndrome represents an autosomal dominant genodermatosis with variable 
penetrance which increases with age (60–100%). It is the result of mutations in the CYLD gene located 
on the chromosome 16q12-q13. These mutations are encountered in 80–85% of cases [10]. The absence 
of a family medical history of cutaneous tumors regarding the first case presented may be the result 
of a de novo mutation or an incomplete penetrance as well as the variable expression of the CYLD 
gene [11,12]. 

In the familial forms, a phenotypic variability is found (different lesions, different severity), 
which confirms the absence of correlation between genotype and phenotype. Three of our patients 
had other relatives with similar cutaneous lesions, supporting the genetic component of the disease. 

The involved gene has 20 exons of which the first three are untranslated and extends over 
approximately 56 kb of genomic DNA. In regulating the action of nuclear factor-kappa-B, the CYLD 
protein allows cells to respond properly to signals to self-destruct when appropriate, such as when 
the cells become abnormal. Mutations in the CYLD gene lead to resistance to apoptosis and facilitate 
tumor development [13]. 

As we found in our cases, the most encountered cutaneous lesions are trichoepitheliomas, 
cylindromas, and spiradenomas. These adnexal tumors present a controversial histogenesis, share 
the same anatomical distribution and can occur concomitantly, close together, in the same patient. 
An eloquent example in this direction was that of the fourth case we presented, where the same 
patient presented all the three lesions. 

Regarding trichoepithelioma, it is known to present a follicular differentiation. The origin of 
cylindroma and spiradenoma is controversial, constituting an apocrine, as well as an eccrine source 
[14]. Nevertheless, more recent studies claim that both cylindroma and spiradenoma are in fact low 
differentiated follicular tumors. This theory is supported by the expression of CD 200 in both types 
of lesions whereas the eccrine tumors are CD 200 negative [15]. 

The cutaneous lesions typically increase in number and size throughout their lifetime and 
become frequently disfiguring, with significant psychological, professional, and social repercussions. 

Cylindromas are benign tumors that increase slowly and that are often confined to the cephalic 
extremity. They present as red, pink or bluish papules or nodules ranging from a few millimeters to 
several centimeters in size. When the cylindromas are located in the scalp and coalesce, they form a 
confluent mass, historically termed “turban tumors” [16]. Rarely, they are accompanied by pain or 

Figure 11. (A,B): Untreated vs. treated area with CO2 laser.



Reports 2020, 3, 28 6 of 10

Due to the constant recurrence of the lesions, the patient is still followed-up in our clinic, where she
periodically benefits from CO2 laser therapy. This enables a reduction in the dimension of the lesions
with a satisfactory cosmetic result.

In all the four cases presented, a diagnosis of Brooke–Spiegler syndrome was suggested based on
the clinical findings together with the histopathological exam. Informed consent was obtained from
the patient.

3. Discussion

Brooke–Spiegler Syndrome represents an autosomal dominant genodermatosis with variable
penetrance which increases with age (60–100%). It is the result of mutations in the CYLD gene located
on the chromosome 16q12-q13. These mutations are encountered in 80–85% of cases [10]. The absence
of a family medical history of cutaneous tumors regarding the first case presented may be the result
of a de novo mutation or an incomplete penetrance as well as the variable expression of the CYLD
gene [11,12].

In the familial forms, a phenotypic variability is found (different lesions, different severity),
which confirms the absence of correlation between genotype and phenotype. Three of our patients had
other relatives with similar cutaneous lesions, supporting the genetic component of the disease.

The involved gene has 20 exons of which the first three are untranslated and extends over
approximately 56 kb of genomic DNA. In regulating the action of nuclear factor-kappa-B, the CYLD
protein allows cells to respond properly to signals to self-destruct when appropriate, such as when
the cells become abnormal. Mutations in the CYLD gene lead to resistance to apoptosis and facilitate
tumor development [13].

As we found in our cases, the most encountered cutaneous lesions are trichoepitheliomas,
cylindromas, and spiradenomas. These adnexal tumors present a controversial histogenesis, share the
same anatomical distribution and can occur concomitantly, close together, in the same patient.
An eloquent example in this direction was that of the fourth case we presented, where the same patient
presented all the three lesions.

Regarding trichoepithelioma, it is known to present a follicular differentiation. The origin of
cylindroma and spiradenoma is controversial, constituting an apocrine, as well as an eccrine source [14].
Nevertheless, more recent studies claim that both cylindroma and spiradenoma are in fact low
differentiated follicular tumors. This theory is supported by the expression of CD 200 in both types of
lesions whereas the eccrine tumors are CD 200 negative [15].

The cutaneous lesions typically increase in number and size throughout their lifetime and become
frequently disfiguring, with significant psychological, professional, and social repercussions.

Cylindromas are benign tumors that increase slowly and that are often confined to the cephalic
extremity. They present as red, pink or bluish papules or nodules ranging from a few millimeters to
several centimeters in size. When the cylindromas are located in the scalp and coalesce, they form
a confluent mass, historically termed “turban tumors” [16]. Rarely, they are accompanied by pain
or paresthesia in case of nerve compression due to tumor growth. Rapid enlargement, bleeding or
ulceration suggest a malignant transformation, reported in 5–10% of cases [17].

On histopathology, cylindromas are well circumscribed, but unencapsulated tumors, composed of
two distinct cell types arranged in lobules with a “jigsaw puzzle” pattern. Typically, cylindromas
feature hyaline globules in the center of the islands, which may also associate a conspicuous (Periodic
Acid Schiff) PAS-positive basement membrane. In each tumor aggregate, large cells with abundant
cytoplasm and vesicular nucleolus are confined to the center, whereas the periphery consists of basaloid,
small, monomorphic, hyperchromatic cells. The malignant variant may lose the jigsaw appearance
and shows a more infiltrative growing pattern, with cytologic atypia, namely, atypical mitoses and
conspicuous nucleoli [18,19].

Spiradenomas present as single or multiple variably sized purplish nodules located on the head,
neck, trunk or extremities [20].
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Unlike cylindromas, histologically, spiradenomas are encapsulated tumors, characterized by the
presence of one or more well-demarcated basophilic nodules in the dermis. Similar to cylindromas,
they contain two types of cells: some small, basaloid cells with hyperchromatic nuclei, located in
the periphery of the lobules, and some which are larger, pale with ovoid nuclei and conspicuous
nucleolus—present in the center of the islands. The tumor may contain duct-like structures of
unknown differentiation and cystic cavities filled with finely granular eosinophilic material [21].
Occasionally, the tumors develop near a nerve trunk. Exceptionally, the intraneural growth of
cylindromas has been described in the literature. The tumors often present hybrid features (for example
spiradenocylindroma) [22]. Spiradenocarcinoma, the malignant variant may occur in the following
two scenarios: either in association with a spiradenoma, a case in which the transition between the
two components is abrupt, or it may be recognized as a low grade tumor which retains the lobular
architecture of spiradenomas, but has frank cytologic atypia [19].

Trichoepitheliomas are skin-colored, firm nodules, usually less than 2 cm in diameter. In patients
with the MFT phenotype (multiple familial trichoepitheliomas), they are usually confined to the face,
with confluence of the lesions in the nasolabial folds and also in the inner aspects of the eyebrow.
Rapid enlargement of trichoepitheliomas may suggest a malignant transformation, usually as basal
cell carcinoma [9].

Histologically, they are nodular, well-circumscribed tumors, which are believed to have dual
differentiation towards both the follicular mesenchyme and the germinative follicular epithelium.
The epithelial component consists of basaloid cells arranged in a lobular pattern, similar to those from
basal cell carcinoma, with cribriform aspects, due to the presence of numerous horn cysts. Nevertheless,
in trichoepithelioma, the perilobular stroma is more conspicuous and is frequently associated with
the formation of round or oval fibroblastic aggregates. Another suggestive feature is the presence of
mesenchymal bodies that represent hypercellular fibroblastic invaginations in the tumoral lobules,
similar to the mesenchymal structures present in the hair follicle papillae [19].

The lesions noticed in association with Brooke–Spiegler syndrome include adenomas of the
parotid gland, sebaceous nevi, basal cell carcinomas, different follicular-cystic entities, milium cysts,
and xeroderma pigmentosum [23,24]. As we noticed in this report, in the case of a patient,
trichoepitheliomas, cylindromas, and spiradenomas were accompanied by the development of a
superficial basal cell carcinoma.

In patients with the MFT phenotype, the trichoepitheliomas are usually confined to the face and
sometimes manifest an X-like distribution, with a confluence of the lesions in the nasolabial folds and
also in the inner aspects of the eyebrow.

The surgical techniques used in the management of inherited hair-follicle-related tumors
encompass: a classical excision, ablative laser, curettage, cryosurgery, electrosurgery, dermabrasion,
as well as scalp excision with split-thickness skin grafting. As patients with Brooke–Spiegler Syndrome
usually develop multiple neoplasms throughout their lifetime, repeated procedures may be needed.
Although the main aim of surgery is tumor removal, taking wide surgical margins in order to prevent
recurrence may not be feasible in patients with multiple lesions [25].

Ablative laser surgery offers a precise means of tumor removal. Its main indications are small
facial lesions such as trichoepitheliomas. The tissue is vaporized in a controlled manner with excellent
hemostasis. In one report, neodymium yttrium aluminum garnet (YAG) laser has been used similarly
for larger scalp cylindromas [26].

Thanks to Mohs micrographic surgery, an insight into the real extent of these tumors has
been provided.

In one case reported by Lo and colleagues, a sporadic cylindroma in the external auditory canal
that measured 8 mm in diameter took five stages to achieve clearance [27]. Given the recurrence rate of
these lesions estimated at 42% after excision [28], the Mohs technique remains the treatment that may
offer the highest chance of clearance, but it is not feasible in the case of multiple tumors [27]. In this
context, we believe that the treatment with CO2 laser remains a suitable option, which can be repeated
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in case of recurrent tumors, such as the case of the fourth patient presented who constantly developed
new cutaneous lesions.

Scalp cylindromas continue to be a therapeutic challenge because of the limited local tissue
reservoir. A paradox in the treatment is that, although hair conservation is important for cosmesis,
the remaining hairs are the potential source for future tumors. Irwin and colleagues have recommended
excision of lesions smaller than 1 cm and electrocoagulation of larger tumors. Isolated scalp cylindromas
treated in this manner often heal with a small contracted scar that is easily hidden by the surrounding
hair [29].

In the case of the patient that presented with multiple cylindromas, the treatment consisted of
the median incision, followed by the removal of the content by curettage, electrosurgery, and closure
with surgical staples. This conservative method remains a viable option taking into account the large
number of lesions that characterize the disease.

Although the majority of neoplasms associated with Brooke–Spiegler syndrome are benign,
malignant transformation does occur in 5 to 10 percent of cases. The finding draws attention to the
importance of lifetime monitoring [6].

4. Conclusions

Considering the few numbers of Brooke–Spiegler syndrome cases in the current literature,
the authors report these patients in order to increase awareness and to help establish the most
appropriate approach in managing the disease in terms of physical examination, histological findings,
and treatment. Due to the risk of association with malignant tumors, close monitoring of patients with
Brooke–Spiegler Syndrome plays an important role. Regarding the therapeutic approach, it remains a
challenge because of the high number of lesions and their tendency to relapse. We obtained satisfactory
results with electrocautery, tumor debulking and CO2 laser.
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