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Abstract: Basaloid follicular hamartoma (BFH) is a normally benign, uncommon, malformative
lesion involving the hair follicles, which usually poses challenges in the differential diagnosis with
other benign and malignant tumours, especially basal cell carcinoma, due to significant clinical and
morphological overlap. Here, we report the case of a 53-year-old male who presented with a mass
in the upper left eyelid evolving for one year. The patient had a previous history of total colectomy
and an abdominal desmoid tumour within the context of Familial Adenomatous Polyposis (FAP),
with a documented germline mutation in the Adenomatous Polyposis Coli (APC) gene. The eyelid
lesion was biopsied and the histological analysis of the three small tissue fragments received revealed
fragments with cutaneous–conjunctival lining displaying a subepithelial proliferation of basaloid nests
with peripheral palisading, compatible with primitive hair follicles. There were images of anastomosis
between different basaloid nests, which had their connection to the epithelial lining preserved. The
stroma had high cellularity and sometimes primitive mesenchymal papillae were evident. Pleomorphism
was absent, mitotic figures were barely identified, and no necrosis was seen. The basaloid nests did
not have epithelial–stromal retraction nor mucin deposits. A diagnosis of BFH was proposed, which
was later confirmed after surgical excision of the whole eyelid lesion. No evidence of carcinoma was
present. This case illustrates the main features of the rare benign eyelid BFH. The standard medical or
surgical approach of these lesions remains to be firmly established. Nearly nine months after surgical
excision our patient remains well without signs of disease recurrence.

Keywords: basaloid follicular hamartoma; eyelid; eyelid tumour; ocular pathology; ocular region

1. Introduction

Basaloid follicular hamartoma (BFH) is a rare benign lesion mainly consisting of a
superficial malformation centred in the hair follicles [1]. The lesion was originally described
by Brown and colleagues, in 1969, when they reported the case of a 32 year-old female
patient with myasthenia gravis, abnormal urinary amino acid excretion and progressive
generalized alopecia, which was shown to be related with the presence of a hamartoma
of basaloid cells of each hair follicle [2]. Later, in 1985, Mehregan and Baker proposed
the term BFH when describing three novel cases with similar clinical and histological
features [3]. Clinically, BFH can present as a small individual skin-coloured to brown
papule, or as multiple lesions located mainly in the face, scalp or trunk [1]. Interestingly,
only three cases of BFH were previously reported in the eyelid [4–6]. Histologically, BFH is
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characterized by an epithelial proliferation of basaloid cells which can mimic benign hair
follicle-based lesions or basal cell carcinoma (BCC), among other entities [1]. BFH can be a
sporadic, congenital or familial condition, with some cases being associated with inherited
genetic syndromes, namely mutations in the Patched-1 (PTCH1) gene on chromosome
band 9q23 [1]. PTCH1 is a member of the same pathway also implicated in the nevoid
BCC syndrome/Gorlin-Goltz syndrome [1,7,8]. Previous studies have also demonstrated
an important association of BFH with systemic conditions such as alopecia [9,10], cystic
fibrosis [11], myasthenia gravis [2,12] and systemic lupus erythematosus [9,10].

2. Case Presentation

We report the case of a 53-year-old male who presented with a palpable 10 mm
nodule in the upper left eyelid evolving for nearly one year, centred in the cutaneous-
conjunctival transition area (Figure 1). The patient had a rich previous medical history,
being submitted for total colectomy followed by ileorectostomy within the context of
Familial Adenomatous Polyposis (FAP) when he was 30 years old. In the surgically removed
colon, more than 100 adenomatous polyps were identified. An Adenomatous Polyposis Coli
(APC) gene germline mutation was found in codon 232, exon 6. Several members of the
family also carry mutations in the APC gene and have developed desmoid tumours, as well
as, gastrointestinal (GI) tract polyps and tumours. Later, when the patient was 35 years old
he presented with severe lower GI tract bleeding and an abdominal desmoid tumour was
found during the episode. He was submitted to partial resection of the tumour and partial
small intestine resection. After surgery, he was initially treated with sulindac and tamoxifen.
Then, he underwent treatment with dacarbazine and doxorubicin for several months until
he started daily meloxicam treatment. Six years ago he developed acute renal failure and
meloxicam was suspended. Since then, he is under an intensive surveillance scheme and the
abdominal desmoid tumour size and features have remained stable based on the findings
of successive imaging studies performed. Over the past years, he has undergone routine GI
tract surveillance endoscopies, which have led to the identification of several polyps in the
rectum and ileo-rectal anastomosis area with adenomatous transformation harbouring low
and high-grade dysplasia. Five years ago he developed a lesion in the lateral upper left
eyelid, which was clinically considered a chalazion. This lesion was refractive to medical
treatment and, thus, was surgically excised. No information regarding the pathological
analysis of this initial eyelid lesion is available in his medical record. Two years ago, the
patient noted a palpable nodular lesion in the same area of the lateral third of the upper
left eyelid (Figure 1). The lesion was centred in the cutaneous–conjunctival transition area
and had been growing slowly for nearly one year (Figure 1). Except for some conjunctival
hyperaemia, there were no other local significant changes in the ocular region.
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Figure 1. A 53-year-old man with a slightly elevated and palpable nodule measuring nearly 10 mm 
located in the lateral third of the upper left eyelid. A mild conjunctival hyperaemia was associated 
with the lesion, which had been progressively growing for nearly 1 year. 

The eyelid lesion was biopsied by the ophthalmology team, and we received three 
elastic and whitish tissue fragments, measuring between 4 mm and 5 mm for those of the 
largest size. The histological analysis revealed fragments with cutaneous–conjunctival 
lining displaying a subepithelial proliferation of basaloid nests, with peripheral 
palisading, compatible with primitive hair follicles (Figure 2A,B). There was preservation 
of their connection to the epithelial lining and images of anastomosis between different 
basaloid nests (Figure 2C). The tumour stroma had high cellularity and sometimes 
primitive mesenchymal papillae were evident (Figure 2D,E). The cellular pleomorphism 
was absent, the mitotic figures were scarcely identified and necrosis was not identified 
(Figure 2E). The majority of the basaloid nests did not present any epithelial–stromal 
retraction nor mucin deposits (Figure 2E,F). The immunohistochemistry study, 
conducted using antibodies for CD34, showed expression in the stromal cells adjacent to 
the basaloid component and in blood vessels (Figure 2F). BCL-2 expression was only 
weakly and focally detected in the outermost basal cells (Figure 2G). CK20 expression 
was detected in a few cells within the lesion (Figure 2H). The diagnosis of BFH was 
proposed, which was later confirmed upon surgical excision of the whole eyelid lesion 
(Figure 3). Of note, in the excision specimen, there was only a slight foreign body type 
giant cell reaction in the periphery of the lesion, most likely related to the previous 
biopsy procedures (Figure 3). There was no evidence of carcinoma (Figure 3). 

Figure 1. A 53-year-old man with a slightly elevated and palpable nodule measuring nearly 10 mm
located in the lateral third of the upper left eyelid. A mild conjunctival hyperaemia was associated
with the lesion, which had been progressively growing for nearly 1 year.

The eyelid lesion was biopsied by the ophthalmology team, and we received three
elastic and whitish tissue fragments, measuring between 4 mm and 5 mm for those of the
largest size. The histological analysis revealed fragments with cutaneous–conjunctival lining
displaying a subepithelial proliferation of basaloid nests, with peripheral palisading, compati-
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ble with primitive hair follicles (Figure 2A,B). There was preservation of their connection to
the epithelial lining and images of anastomosis between different basaloid nests (Figure 2C).
The tumour stroma had high cellularity and sometimes primitive mesenchymal papillae
were evident (Figure 2D,E). The cellular pleomorphism was absent, the mitotic figures were
scarcely identified and necrosis was not identified (Figure 2E). The majority of the basaloid
nests did not present any epithelial–stromal retraction nor mucin deposits (Figure 2E,F). The
immunohistochemistry study, conducted using antibodies for CD34, showed expression in
the stromal cells adjacent to the basaloid component and in blood vessels (Figure 2F). BCL-2
expression was only weakly and focally detected in the outermost basal cells (Figure 2G).
CK20 expression was detected in a few cells within the lesion (Figure 2H). The diagnosis
of BFH was proposed, which was later confirmed upon surgical excision of the whole eyelid
lesion (Figure 3). Of note, in the excision specimen, there was only a slight foreign body type
giant cell reaction in the periphery of the lesion, most likely related to the previous biopsy
procedures (Figure 3). There was no evidence of carcinoma (Figure 3).
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Figure 2. Basaloid Follicular Hamartoma (BFH) of the upper left eyelid (biopsy material). (A,B). 
The histological analysis of the 3 biopsy fragments received showed fragments with cutaneous–
conjunctival lining displaying a subepithelial proliferation of basaloid nests (H&E, 20× 
magnification). (C). Peripheral palisading compatible with primitive hair follicles was evident. 
There was preservation of connection of the basaloid nests to the epithelial lining and images of 
anastomosis between different basaloid nests. (H&E, 100× magnification). (D). The tumour stroma 
had high cellularity and sometimes primitive mesenchymal papillae were evident. Most of the 
basaloid nests did not present epithelial–stromal retraction nor mucin deposition (H&E, 250× 
magnification). (E). Mitotic figures were scarcely identified (yellow circle). Pleomorphism and 
necrosis were absent (H&E, 250× magnification). (F). The immunohistochemistry study with 
antibodies for CD34 showed expression in the stromal cells surrounding the tumour and in blood 
vessels (250× magnification). (G). BCL-2 expression was limited to a few basal cells in the outermost 
portion of the lesion (250× magnification). (H). CK20 expression was observed in a few cells 
scattered within the tumour (250× magnification). 
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histological analysis of the 3 biopsy fragments received showed fragments with cutaneous–
conjunctival lining displaying a subepithelial proliferation of basaloid nests (H&E, 20× magnification).
(C). Peripheral palisading compatible with primitive hair follicles was evident. There was preserva-
tion of connection of the basaloid nests to the epithelial lining and images of anastomosis between
different basaloid nests. (H&E, 100× magnification). (D). The tumour stroma had high cellularity
and sometimes primitive mesenchymal papillae were evident. Most of the basaloid nests did not
present epithelial–stromal retraction nor mucin deposition (H&E, 250× magnification). (E). Mitotic
figures were scarcely identified (yellow circle). Pleomorphism and necrosis were absent (H&E, 250×
magnification). (F). The immunohistochemistry study with antibodies for CD34 showed expression
in the stromal cells surrounding the tumour and in blood vessels (250× magnification). (G). BCL-2
expression was limited to a few basal cells in the outermost portion of the lesion (250× magnification).
(H). CK20 expression was observed in a few cells scattered within the tumour (250× magnification).
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Figure 3. Basaloid Follicular Hamartoma (BFH) of the upper left eyelid (whole eyelid lesion). In the 
surgically excised, whole-eyelid lesion, one observed a basaloid malformative lesion centred in the 
cutaneous–conjunctival transition zone with features analogous to what had been previously 
described in the biopsy material (Figure 2). A mild foreign body type giant cell reaction was 
observed in the periphery of the tumour (yellow stars), most likely being associated with previous 
biopsy procedures. There was no evidence of malignant features and the diagnosis of BFH was 
confirmed (H&E, 4× magnification). 
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BFH is a rare benign malformative lesion involving the hair follicles, normally 

limited to the superficial dermis [1]. There are only three previous cases of BFH reported 
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patient that had an asymptomatic lesion in the left lateral lower eyelid evolving for 
approximately 2 years [4]. Afterwards, there was a report about a 52 year-old male 
patient, who presented with a 10 mm solitary, asymptomatic, hyperpigmented, 
slow-growing left upper eyelid tumour, increasing for 4 years [5]. The most recently 
reported case is relative to a paediatric diabetic female patient of 6 years old, who 
presented with a flesh coloured papule in the upper eyelid evolving for approximately 
two years [6]. Therefore, our case represents the fourth published case of eyelid BFH, 
illustrating the main features of this unusual benign entity, which is rarely described in 
the eyelid. 

BFH normally poses challenges in the differential diagnosis with other benign 
tumours of the follicular infundibulum (for example, trichoepithelioma) and malignant 
epithelial tumours, namely BCC, especially the infundibulocystic variant, due to 
significant morphologic overlap [1,13]. In our case, based on the morphology of the 
biopsy material, the main differential diagnosis was BCC, which was deemed to be less 
likely given that peripheral palisading was restricted to areas compatible with primitive 
hair follicles, epithelial–stromal retraction was not prominent, mucin deposits were 
absent, cellular pleomorphism was virtually non-existent, mitotic figures were scarce, 
and necrosis was not identified [1,13]. In addition, unlike in BCC, the 
immunohistochemistry study showed CD34 expression in the stromal cells around the 

Figure 3. Basaloid Follicular Hamartoma (BFH) of the upper left eyelid (whole eyelid lesion). In
the surgically excised, whole-eyelid lesion, one observed a basaloid malformative lesion centred in
the cutaneous–conjunctival transition zone with features analogous to what had been previously
described in the biopsy material (Figure 2). A mild foreign body type giant cell reaction was observed
in the periphery of the tumour (yellow stars), most likely being associated with previous biopsy
procedures. There was no evidence of malignant features and the diagnosis of BFH was confirmed
(H&E, 4× magnification).

3. Discussion

BFH is a rare benign malformative lesion involving the hair follicles, normally limited
to the superficial dermis [1]. There are only three previous cases of BFH reported in the
eyelid [4–6]. The first case was published in 2012, concerning an 86 year-old female patient
that had an asymptomatic lesion in the left lateral lower eyelid evolving for approximately
2 years [4]. Afterwards, there was a report about a 52 year-old male patient, who presented
with a 10 mm solitary, asymptomatic, hyperpigmented, slow-growing left upper eyelid
tumour, increasing for 4 years [5]. The most recently reported case is relative to a paediatric
diabetic female patient of 6 years old, who presented with a flesh coloured papule in the
upper eyelid evolving for approximately two years [6]. Therefore, our case represents the
fourth published case of eyelid BFH, illustrating the main features of this unusual benign
entity, which is rarely described in the eyelid.
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BFH normally poses challenges in the differential diagnosis with other benign tumours
of the follicular infundibulum (for example, trichoepithelioma) and malignant epithelial
tumours, namely BCC, especially the infundibulocystic variant, due to significant morpho-
logic overlap [1,13]. In our case, based on the morphology of the biopsy material, the main
differential diagnosis was BCC, which was deemed to be less likely given that peripheral
palisading was restricted to areas compatible with primitive hair follicles, epithelial–stromal
retraction was not prominent, mucin deposits were absent, cellular pleomorphism was
virtually non-existent, mitotic figures were scarce, and necrosis was not identified [1,13]. In
addition, unlike in BCC, the immunohistochemistry study showed CD34 expression in the
stromal cells around the basaloid nests and BCL-2 expression in the outermost basal cells,
with only a few scattered CK20-positive cells within the lesion [1,13]. Another diagnostic
possibility that was considered was trichoepithelioma, however, those lesions have a more
pronounced nodular growth pattern and more conspicuous formation of keratin cysts,
which was not evident in our case [1]. In addition, sebaceous carcinoma was also excluded,
given the non-malignant morphological features of the lesion and the absence of signs of
sebaceous differentiation [13]. Based on the lesion location, another theoretical, albeit even
more remote diagnostic possibility to consider was Merkel cell carcinoma, which could be
ruled out based on the bland morphological aspects of the lesion and the absence of CK20
generalized immunoreactivity [14,15].

Our patient is a member of a FAP family. Interestingly, FAP patients carrying a germline
APC gene mutation might develop several skin and soft tissue benign lesions, such as
epidermal cysts, fibromas, desmoid fibromatosis, pilomatricomas, and lipomas [16,17].
However, there are no previous studies in the literature reporting the development of
BFH lesions in FAP patients. Further studies are needed to elucidate this possible associ-
ation. Interestingly, in the ocular region APC gene mutations have been associated with
pigmented ocular fundus lesions [18,19]. Remarkably, previous genetic studies found
an association between BFH and PTCH1 gene mutations, which is a gene that normally
encodes the patched-1 protein that acts as the receptor for the Sonic Hedgehog (SHH)
protein [1,20,21]. The SHH pathway is fundamental in numerous aspects of embryonic
development [20,22,23]. Dysregulation of the SHH signalling might lead to increased cellu-
lar proliferation and triggering tumour formation [21,23,24].

Even though BFH is typically considered a benign lesion, previous reports suggest
that different forms of BCC could arise within the BFH context [25], which has led some
authors to recommend the surgical excision of the whole lesions in cases of suspected
BFH [26]. Nevertheless, the standard medical or surgical approach of BFH remains to be
firmly established [1]. Of note, the identification of follicular bulbs, papillary mesenchymal
bodies, trichohyalin granules, hair shafts, shadow cells, and focal CD34 staining in adjacent
tumour stromal cells tends to be associated with benignancy [1]. In the cases where there is
an associated autoimmune disease, the treatment of the underlying condition may lead to
BFH regression [1].

Nearly 9 months after surgical excision of the lesion, our patient remains well, without
any signs of disease recurrence. The patient is being kept under an intensive follow-up
plan for his other underlying medical conditions.

4. Conclusions

We report here a solitary BFH arising in the lateral third of the upper left eyelid of a
middle-aged male patient, who is a member of a FAP family. Reports of this typically benign
basaloid tumour in the ocular region are scarce and, thus, it is important to document
such cases to increase the awareness of the medical community to this disorder. This case
illustrates the main features of this rare, non-malignant eyelid entity, which can display
features analogous to other benign and malignant epithelial lesions, namely BCC, posing
challenges to the accurate diagnosis. The potential of identifying malignant features within
BFH has led to the precautionary recommendation of surgical excision in several cases.
However, the gold standard medical or surgical approach of BFH remains elusive. A better
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understanding of the pathogenesis and natural evolution of BFH will help to establish in
the future the optimal management approaches for these cases.

Author Contributions: Conceptualization, N.J.L., J.R.V. and A.C.; collection and review of the
literature, N.J.L., A.P.R., M.A., J.R.V. and A.C.; writing, N.J.L., J.R.V. and A.C.; review and editing,
N.J.L., A.P.R., M.A., J.R.V. and A.C. All authors have read and agreed to the published version of
the manuscript.

Funding: The present manuscript did not receive any specific financial support from funding agencies
in the public, commercial, or not-for-profit sectors.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Written informed consent was obtained from the patient whose
clinical case is reported in this manuscript.

Data Availability Statement: Not applicable.

Acknowledgments: This case report was presented as a Poster in the 33rd European Congress of
Pathology, Gothenburg, Sweden, 2021.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Mills, O.; Thomas, L.B. Basaloid follicular hamartoma. Arch. Pathol. Lab. Med. 2010, 134, 1215–1219. [CrossRef] [PubMed]
2. Brown, A.C.; Crounse, R.G.; Winkelmann, R.K. Generalized hair-follicle hamartoma, associated with alopecia, aminoacidura, and

myasthenia gravis. Arch. Dermatol. 1969, 99, 478–493. [CrossRef] [PubMed]
3. Mehregan, A.H.; Baker, S. Basaloid follicular hamartoma: Three cases with localized and systematized unilateral lesions. J. Cutan.

Pathol. 1985, 12, 55–65. [CrossRef] [PubMed]
4. Jakobiec, F.A.; Zakka, F.R.; Kim, N. Basaloid follicular hamartoma of the eyelid. Ophthalmic Plast. Reconstr. Surg. 2012, 28,

e127–e130. [CrossRef] [PubMed]
5. Uyar, B.; Sivrikoz, O.N.; Sacar, H. Basaloid follicular hamartoma on the upper eyelid. Postepy Dermatol. I Alergol. 2015, 32, 221–224.

[CrossRef] [PubMed]
6. Jedrzynski, N.; Plum, W.; Tran, A.Q.; Tooley, A.A.; Dowlatshahi, M.; Kazim, M. Basaloid follicular hamartoma of the eyelid in a

pediatric patient. Am. J. Ophthalmol. Case Rep. 2020, 19, 100855. [CrossRef] [PubMed]
7. Ponti, G.; Manfredini, M.; Pastorino, L.; Maccaferri, M.; Tomasi, A.; Pellacani, G. PTCH1 Germline Mutations and the Basaloid

Follicular Hamartoma Values in the Tumor Spectrum of Basal Cell Carcinoma Syndrome (NBCCS). Anticancer. Res. 2018, 38,
471–476. [CrossRef] [PubMed]

8. Shevchenko, A.; Durkin, J.R.; Moon, A.T. Generalized basaloid follicular hamartoma syndrome versus Gorlin syndrome: A
diagnostic challenge. Pediatr. Dermatol. 2018, 35, e396–e397. [CrossRef]

9. Morton, S.; Stevens, A.; Powell, R.J. Basaloid follicular hamartoma, total body hair loss and SLE. Lupus 1998, 7, 207–209. [CrossRef]
[PubMed]

10. Akasaka, T.; Kon, S.; Mihm, M.C., Jr. Multiple basaloid cell hamartoma with alopecia and autoimmune disease (systemic lupus
erythematosus). J. Dermatol. 1996, 23, 821–824. [CrossRef]

11. Mascaro, J.M., Jr.; Ferrando, J.; Bombi, J.A.; Lambruschini, N.; Mascaro, J.M. Congenital generalized follicular hamartoma
associated with alopecia and cystic fibrosis in three siblings. Arch. Dermatol. 1995, 131, 454–458. [CrossRef] [PubMed]

12. Ridley, C.M.; Smith, N. Generalized hair follicle hamartoma associated with alopecia and myasthenia gravis: Report of a second
case. Clin. Exp. Dermatol. 1981, 6, 283–289. [CrossRef]

13. Stanoszek, L.M.; Wang, G.Y.; Harms, P.W. Histologic Mimics of Basal Cell Carcinoma. Arch. Pathol. Lab. Med. 2017, 141, 1490–1502.
[CrossRef] [PubMed]

14. North, V.S.; Habib, L.A.; Yoon, M.K. Merkel cell carcinoma of the eyelid: A review. Surv. Ophthalmol. 2019, 64, 659–667. [CrossRef]
[PubMed]

15. Metz, K.A.; Jacob, M.; Schmidt, U.; Steuhl, K.P.; Leder, L.D. Merkel cell carcinoma of the eyelid: Histological and immunohisto-
chemical features with special respect to differential diagnosis. Graefe’s Arch. Clin. Exp. Ophthalmol. 1998, 236, 561–566. [CrossRef]
[PubMed]

16. Dinarvand, P.; Davaro, E.P.; Doan, J.V.; Ising, M.E.; Evans, N.R.; Phillips, N.J.; Lai, J.; Guzman, M.A. Familial Adenomatous
Polyposis Syndrome: An Update and Review of Extraintestinal Manifestations. Arch. Pathol. Lab. Med. 2019, 143, 1382–1398.
[CrossRef] [PubMed]

17. Burger, B.; Cattani, N.; Trueb, S.; de Lorenzo, R.; Albertini, M.; Bontognali, E.; Itin, C.; Schaub, N.; Itin, P.H.; Heinimann, K.
Prevalence of skin lesions in familial adenomatous polyposis: A marker for presymptomatic diagnosis? Oncologist 2011, 16,
1698–1705. [CrossRef]

http://doi.org/10.5858/2008-0620-RS.1
http://www.ncbi.nlm.nih.gov/pubmed/20670146
http://doi.org/10.1001/archderm.1969.01610220106019
http://www.ncbi.nlm.nih.gov/pubmed/4238829
http://doi.org/10.1111/j.1600-0560.1985.tb00430.x
http://www.ncbi.nlm.nih.gov/pubmed/3973186
http://doi.org/10.1097/IOP.0b013e3182467dfc
http://www.ncbi.nlm.nih.gov/pubmed/22460674
http://doi.org/10.5114/pdia.2014.44027
http://www.ncbi.nlm.nih.gov/pubmed/26161065
http://doi.org/10.1016/j.ajoc.2020.100855
http://www.ncbi.nlm.nih.gov/pubmed/32803019
http://doi.org/10.21873/anticanres.12246
http://www.ncbi.nlm.nih.gov/pubmed/29277811
http://doi.org/10.1111/pde.13614
http://doi.org/10.1191/096120398678919994
http://www.ncbi.nlm.nih.gov/pubmed/9607646
http://doi.org/10.1111/j.1346-8138.1996.tb02706.x
http://doi.org/10.1001/archderm.1995.01690160082013
http://www.ncbi.nlm.nih.gov/pubmed/7726589
http://doi.org/10.1111/j.1365-2230.1981.tb02305.x
http://doi.org/10.5858/arpa.2017-0222-RA
http://www.ncbi.nlm.nih.gov/pubmed/29072946
http://doi.org/10.1016/j.survophthal.2019.03.002
http://www.ncbi.nlm.nih.gov/pubmed/30871952
http://doi.org/10.1007/s004170050121
http://www.ncbi.nlm.nih.gov/pubmed/9717649
http://doi.org/10.5858/arpa.2018-0570-RA
http://www.ncbi.nlm.nih.gov/pubmed/31070935
http://doi.org/10.1634/theoncologist.2011-0244


Diagnostics 2022, 12, 140 7 of 7

18. Giardiello, F.M.; Petersen, G.M.; Piantadosi, S.; Gruber, S.B.; Traboulsi, E.I.; Offerhaus, G.J.; Muro, K.; Krush, A.J.; Booker, S.V.;
Luce, M.C.; et al. APC gene mutations and extraintestinal phenotype of familial adenomatous polyposis. Gut 1997, 40, 521–525.
[CrossRef] [PubMed]

19. Li, C.J.; Yaghy, A.; Shields, C.L. Pigmented Ocular Fundus Lesions Associated With Familial Adenomatous Polyposis. Ophthalmic
Surg. Lasers Imaging Retin. 2020, 51, 124. [CrossRef]

20. Briscoe, J.; Ericson, J. The specification of neuronal identity by graded Sonic Hedgehog signalling. Semin. Cell Dev. Biol. 1999, 10,
353–362. [CrossRef] [PubMed]

21. Sigafoos, A.N.; Paradise, B.D.; Fernandez-Zapico, M.E. Hedgehog/GLI Signaling Pathway: Transduction, Regulation, and
Implications for Disease. Cancers 2021, 13, 3410. [CrossRef]

22. Lamas, N.J.; Roybon, L. Harnessing the potential of human pluripotent stem cell-derived motor neurons for drug discovery in
Amyotrophic Lateral Sclerosis (ALS): From the clinic to the laboratory and back to the patient. Front. Drug Discov. 2021, 1, 1–26.
[CrossRef]

23. Jeng, K.S.; Chang, C.F.; Lin, S.S. Sonic Hedgehog Signaling in Organogenesis, Tumors, and Tumor Microenvironments. Int. J. Mol.
Sci. 2020, 21, 758. [CrossRef]

24. Doheny, D.; Manore, S.G.; Wong, G.L.; Lo, H.W. Hedgehog Signaling and Truncated GLI1 in Cancer. Cells 2020, 9, 2114. [CrossRef]
[PubMed]

25. Yoshida, Y.; Urabe, K.; Mashino, T.; Duan, H.; Kiryu, H.; Masuda, T.; Koga, T.; Furue, M. Basal cell carcinomas in association with
basaloid follicular hamartoma. Dermatology 2003, 207, 57–60. [CrossRef]

26. Lee, S.; Seo, J.; Chung, K.Y. Unilateral linear basaloid follicular hamartoma: Its diagnosis and successful treatment with surgical
excision and adjuvant dermabrasion. J. Dermatol. 2017, 44, e278–e279. [CrossRef]

http://doi.org/10.1136/gut.40.4.521
http://www.ncbi.nlm.nih.gov/pubmed/9176082
http://doi.org/10.3928/23258160-20200129-10
http://doi.org/10.1006/scdb.1999.0295
http://www.ncbi.nlm.nih.gov/pubmed/10441550
http://doi.org/10.3390/cancers13143410
http://doi.org/10.3389/fddsv.2021.773424
http://doi.org/10.3390/ijms21030758
http://doi.org/10.3390/cells9092114
http://www.ncbi.nlm.nih.gov/pubmed/32957513
http://doi.org/10.1159/000070944
http://doi.org/10.1111/1346-8138.13959

	Introduction 
	Case Presentation 
	Discussion 
	Conclusions 
	References

