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Unilateral Buccal Fordyce Spots with Ipsilateral Facial Paralysis: A Sign of Neuro-sebaceous Connection?
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Fordyce spots (FS) are ectopic sebaceous glands clinically
characterized by minute orange or yellowish pinhead-
sized macules or papules located in different sites in the
oral cavity, mainly at the upper lip vermilion, retromolar
area, and buccal mucosa. In most cases the clinical featu-
res are characteristic enough to diagnose FS easily without
the need for histopathological examination (1).

We report here a patient with unilateral, intraoral FS,
and ipsilateral facial paralysis.

CASE REPORT

A 58-year-old man was referred for a routine skin examination. His
medical history revealed a right-sided facial paralysis that had oc-
curred 10 years previously, in the absence of any identifiable cause.
After treatment, he had incomplete recovery with considerable
sequelae of facial paralysis, including facial asymmetry and limited
masticator function of the involved area. Physical examination re-
vealed obvious weakness of the buccal muscles, with loss of facial
creases and nasolabial fold, dropping of the corner of the mouth,
and mild weakness of eye closure on the paralysed side (Fig. 1a).
Oral mucosal examination showed closely-grouped asymptomatic
yellow maculopapules, 1-2 mm in diameter, on the right buccal
mucosa, which were clinically consistent with FS (Fig. 1b). The
appearance of the left buccal mucosa was normal (Fig. 1c).

DISCUSSION

FS present simply as ectopic variants of normal seba-
ceous glands. The only difference between FS and or-
dinary sebaceous glands is that they lack an association
with the hair follicles and have ducts opening directly
onto the skin surface. These lesions affect both genders,
and usually become prevalent after puberty, most prob-
ably due to hormonal changes stimulating the enlar-
gement of sebaceous glands. The lesions are normally
bilateral and rather symmetrical (1). Unilateral FS of
the oral mucosa have not been reported previously. The
case described here is interesting for the restriction of
FS to the side of facial paralysis. It is not clear whether
this is a coincidence or a true relationship. The patient
could not provide the chronological information about
the development of FS, i.e. before or after the facial
paralysis. Nevertheless, the asymmetrical involvement
of the paralytic site and the unusual concentration of
the lesions in this location require explanation.

There are some early reports documenting the close
interactions between human sebaceous glands and the neu-
rological system. Bettley & Marten (2) were the first authors
to describe the development of unilateral facial seborrhoea
and seborrhoeic dermatitis after facial nerve paralysis.
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In fact, facial nerve supplies all the muscles of facial
expression and provides parasympathetic and sympa-
thetic fibres to the lacrimal glands and parasympathetic
fibres to the salivary glands (3). Contrary to expecta-
tions, innervation of facial skin is mainly through the
trigeminal nerve. The buccal nerve, which is a small

Fig. 1. (a) Typical clinical findings of the right-sided facial paralysis. (b)
Right buccal mucosa studded with tiny, yellow maculopapules. (¢) Normal
mucosa of the left cheek.
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branch of the mandibular division of the trigeminal
nerve, also supplies the cheek mucosa. However, it
has been shown that there are several communicating
branches between the buccal nerve and the facial nerve
(4). Hence, facial nerve paralysis may exert functional
effects on the cheek mucosa.

For the presented case, the mediators that stimulate
axonal regeneration may have played a role in the sti-
mulation of sebaceous glands and the development of
FS. Peripheral nerve injury is known to induce changes
in neuropeptides, signal transduction molecules, and
growth-associated proteins/neurotrophic factors, which
may be due to injury itself, or the altered environment
brought about by the regenerating axons (5, 6). Though
the repair process was not successful in our patient, we
can at least assume that the regeneration system should
have worked to a certain extent.

In normal facial skin it has been generally accepted that
sebaceous glands are not innervated and are not affected
by the peripheral nervous system. However, in recent years
some investigations have denoted the interaction between
neurological system and sebaceous glands. Human sebo-
cytes express receptors for neurotransmitters, which are
mostly arranged on the cell surface (7). Nerve growth
factor (NGF) is an essential neuromediator, which plays
an important role in peripheral axonal regeneration,
promoting the sprouting of nerve fibres (8). Specifically,
it has been reported that P75 NGF receptor is expressed
in regenerating human facial nerve grafts (9). Prominent
expression of NGF and its receptors in sebaceous glands
of healthy scalp skin have been shown (8). Germinative
cells, which are the outermost layer of the sebaceous
acini also express high levels of NGF in patients with
acne (10). Moreover, in facial skin of patients with acne,
numerous fine nerve fibres have been found around and
within sebaceous acini (10). Vasoactive intestinal pep-
tide and calcitonin gene-related polypeptide are other
neuromediators that are induced strongly after neuronal
injury and believed to mediate neuroregenerative actions
(5, 6). It is also known that these neuropeptides have
receptors to bind human sebocytes and stimulate their
proliferation and differentiation (7). Furthermore, IGF-1,
a common growth factor that promotes nerve elongation
and branching has been shown to have a potent effect on
proliferation of the preputial sebaceous glands, which
are counterpart to FS (11, 12). Corticotrophin-releasing
hormone (CRH) is another important mediator that has
been shown to have a role in nerve regeneration via
facilitating axon outgrowth (13). The receptors for this
mediator are also expressed on the sebocytes, and after
CRH binding they modulate differentiation and lipogene-
sis of sebocytes (14). Therefore, it may be speculated that
the increased secretion of CRH in the injured nerve may
have stimulated the ectopic sebaceous glands of buccal
mucosa. Another way of thinking is that the sebaceous
hyperplasia may be a consequence of an attempt of the
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body to repair the injured nerve, since basal and diffe-
rentiating sebocytes have been shown to demonstrate a
strong positive reaction for CRH (14).

Finally, some other factors related to facial paralysis
may also have contributed to the asymmetrical involve-
ment of FS. Chronic nerve inactivity, resultant muscle
paralysis, reduction of salivary flow, repeated cheek
biting on the paralysed side, and all the complex inter-
actions taking place in this microenvironment may also
have been involved. To the best of our knowledge, there
is no previous study investigating the effects of mecha-
nical injury on the functions of sebaceous glands.

In conclusion, the case described here may support a
causal relationship between the hyperplasia of sebaceous
glands and facial paralysis. This observation provides
further information about the functioning of human seba-
ceous glands within the nervous system as a target organ.

REFERENCES

1. Ocampo-Candiani J, Vloillarreal-Rodriguez A, Quifiones-
Fernandez AG, Herz-Ruelas ME, Ruiz-Esparza J. Treatment
of Fordyce spots with CO2 laser. Dermatol Surg 2003; 29:
869-871.

2. Bettley FR, Marten RH. Unilateral seborrheic dermatitis fol-
lowing a nerve lesion. Arch Dermatol 1956; 73: 110-115.

3. Tiemstra JD, Khatkhate N. Bell’s palsy: diagnosis and mana-
gement. Am Fam Physician 2007; 76: 997—-1002.

4. Tohma A, Mine K, Tamatsu Y, Shimada K. Communication
between the buccal nerve (V) and facial nerve (VII) in the
human face. Ann Anat 2004; 186: 173-178.

5. Armstrong BD, Hu Z, Abad C, Yamamoto M, Rodriguez
WI, Cheng J, et al. Lymphocyte regulation of neuropeptide
gene expression after neuronal injury. J Neurosci Res 2003;
74: 240-247.

6. Synder SK, Byrnes KR, Borke RC, Sanchez A, Anders JJ.
Quantitation of calcitonin gene-related peptide mRNA and
neuronal cell death in facial motor nuclei following axotomy
and 633 nm low-power laser treatment. Lasers Surg Med
2002; 31: 216-222.

7. Zouboulis CC. Sebaceous gland receptors. Dermatoendocri-
nol 2009; 1: 77-80.

8. Adly MA, Assaf HA, Nada EA, Soliman M, Hussein M. Ex-
pression of nerve growth factor and its high affinity receptor,
Tyrosine kinase A proteins, in the human scalp skin. J Cutan
Pathol 2006; 33: 559-568.

9. Ylid-Kotola TM, Kauhanen MS, Asko-Seljavaara SL, Hag-
lund CH, Tukiainen E, Leivo IV. P75 nerve growth factor
receptor is expressed in regenerating human nerve grafts. J
Surg Res 2008; 146: 254-261.

10. Toyoda M, Nakamura M, Morohashi M. Neuropeptides and
sebaceous glands. Eur J Dermatol 2002; 12: 422-427.

11. Rabinovsky ED. The multifunctional role of IGF-1 in periphe-
ral nerve regeneration. Neurol Res 2004; 26: 204-210.

12. Deplewski D, Rosenfield RL. Growth hormone and insulin-
like growth factors have different effects on sebaceous
cell growth and differentiation. Endocrinology 1999; 140:
4089-4094.

13. Yuan H, Xu S, Wang Y, Xu H, Wang C, Zhu Q, et al.
Corticotrophin-releasing hormone (CRH) facilitates axon
outgrowth. Spinal Cord 2010; 48: 850—856.

14. Ganceviciene R, Bohm M, Fimmel S, Zouboulis CC. The role
of neuropeptides in the multifactorial pathogenesis of acne
vulgaris. Dermatoendocrinol 2009; 1: 170-176.



