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Tuberous sclerosis complex (TSC) is an autosomal dominant condition where loss-of-function mutation in 2 tumor suppressor
genes, hamartin and tuberin, result in hamartoma formation in multiple organs, notably the skin, brain, kidney, retina, lungs, and heart.
Many of the diagnostic features for TSCinvolve the skin. Because TSCis relatively rare even among Filipinos, there is limited data on
the use of any treatment modality which addresses the cutaneous aspects of this disease in this population. A 33-year-old Filipino male
presented with multiple skin-colored to hyperpigmented papules and nodules on the centrofacial area, which gradually progressed in size
and number since childhood. He had normal growth and development. Family medical history was significant for a brother with similar
facial lesions who died of a brain tumor in childhood. Further physical examination revealed shagreen patches, ashleaf spots, confetti
macules, periungual fibromas, gingival fibromas and dental pitting. Work-up revealed the presence of renal angiomyolipomas and retinal
hamartomas. A diagnosis of TSCwas made. Histopathology of a facial nodule was consistent with angiofibroma. Desiring cosmesis, the
patient underwent 2 sessions of ablation of the facial angiofibromas using a carbon dioxide laser (ESC/Sharplan) at lOW 3mm spot size at
continuous mode, spaced one month apart. Follow-up at one month and six months post-treatment showed satisfactory results described
as flattening of lesions with no noted recurrence of lesions. The dermatologic manifestations of TSCcomprise majority of the features
needed for diagnosis, and may warrant treatment because of cosmetic disfigurement. The role of the dermatologist in the recognition,
diagnosis and management of this condition is emphasized. This case of a Filipino patient with TSCdemonstrates that carbon dioxide
laser treatment is effective for the facial angiofibromas of TSC,although the risk for recurrence is high. Definitive treatment still entails
addressing the underlying genetic defect.
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INTRODUCTION

Tuberous sclerosis complex (TSC), also known as
Bourneville disease, is an autosomal dominant
disorder that presents with multiple hamartomas in

various organ systems. It results from a loss-of-function
mutation in 2 tumor suppressor genes, TSC1 (hamartin) and
TSC2 (tuberin), which form a complex that serves as a central
checkpoint in the mTOR (mammalian target of rapamycin)
pathway of cell growth and proliferation. The resulting
dysfunction in this complex leads to hamartoma formation
in multiple organs, notably the skin, brain, kidney, retina,
lungs, and heart.'

Classically, it has been defined by the triad of seizures,
mental retardation and facial angiofibromas, which was
originally elucidated by Vogt in 1908; However, this triad
can only be seen in about 29 percent of patients with TSC,2
making this so-called classic triad obsolete. Its true incidence
is not known, one reason being that it may be underdiagnosed
among mildly affected or asymptomatic persons. Its incidence
has been reported to be between 1/5800 to 1/10000.2 Local
epidemiological data is limited. Nonetheless, it is believed to
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be relatively rare.' While there have been a few case reports
on Filipinos with TSC, most of them have focused on the
non-dermatologic signs of the condition.v" Because many
of the diagnostic features of TSC involve the skin/ we feel
that the role of the dermatologist in the recognition of this
disease must be brought to the foreground. To date, there
is no locally published report emphasizing the dermatologic
manifestations of TSC.

In addition, although the dermatologic lesions ofTSC are
not life-threatening, their resulting cosmetic disfigurement
could be a source of significant psychosocial impairment
among affected patients. Facial angiofibromas, aside from
being the most disfiguring among the lesions of TSC, pose a
treatment challenge because of their location, multiplicity,
and progressive nature. Because TSC is relatively rare even
among Filipinos, there is limited data on the use of any
treatment modality which could address the cutaneous
aspects of this disease in this population.

We report this case of a Filipino male with TSC who
presented predominantly with dermatologic features, and
whose facial angiofibromas were successfully treated with
carbon dioxide laser ablation.

CASE

A 33-year-old Filipino male presented with multiple
coalescing, smooth, firm, dome-shaped skin-colored to
hyperpigmented papules and nodules on the centrofacial
area, which gradually progressed in size and number since
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childhood (Figure 1). He had normal growth and development.
Family medical history was significant for a brother with
similar facial lesions who died of a brain tumor in childhood.

Further cutaneous examination revealed several well-
defined, smooth, firm, skin-colored to reddish brown nodular
plaques, ranging in size from 1-2cm x 1-4cm, on both pre-
auricular areas, midline back, left axillary line, left scapular area
and left buttock, corresponding to shagreen patches; multiple
well-defined, smooth, non-scaly, hypopigmented grouped
macules on the back and legs, corresponding to confetti

Table 1. Revised diagnostic criteria for tuberous sclerosis complex (TSC)'

Major features

1. Facial angiofibromas or forehead plaque

2. Nontraumatic ungual or periungual fibroma

3. Hypomelanotic macule (3 or more)

4. Shagreen patch (connective tissue nevus)

5. Multiple retinal nodular hamartomas

6. Cortical tuber

7. Subependymal nodule

8. Subependymal giant cell astrocytoma

9. Cardiac rhabdomyoma, single or multiple

10. Lymphangiomyomatosis
11. Renal angiomyolipoma

Minor features

1. Multiple randomly distributed pits in dental enamel

2. Hamartomatous rectal polyps

3. Bone cysts

4. Cerebral white matter radial migration lines

5. Gingival fibromas

6. Nonrenal hamartomas

7. Retinal achromic patch

8. "Confetti" skin lesions

9. Multiple renal cysts

• Definite diagnosis: 2 major, or 1 major and 2 minor
• Probable diagnosis: 1 major and 1 minor
• Possible diagnosis: 1 major, or 2 or more minor

Figure 1. Multiple skin-colored to hyperpigmented confluent papules and
nodules on the centrofacial area.
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Figure 2. (a) shagreen patch on upper back. (b) shagreen patch and ashleaf
spot on mid back. (c) confetti macules and ashleaf spot on right thigh. Not
pictured are the several scattered confetti macules and ashleaf spots on
the other parts of both legs. (d) gingival fibroma and dental pitting. (e)
Koenen's tumor, or periungual fibroma, on the right hand. Not pictured are
the Koenen's tumors on the left foot.

Figure 3. Skin punch biopsy of a nodule taken from the left nasolabial fold
was consistent with angiofibroma. (a) Scanning view shows basketweave
stratum corneum with areas of acanthosis and focal areas of thinned epi-
dermis. The epidermis is raised in a dome-shaped pattern over a zone of
fibroplasias on the upper dermis. (b) Low power view shows fibroplasia on
the upper dermis, with increased melanophages near the derma-epidermal
junction and dilated blood vessels, with sparse superficial perivascular
infiltrates of lymphocytes. (c) High power view shows fibroplasia and
dilated blood vessels.

Figure 4. Whitish patches corresponding to retinal hamartomas on
ophthalmoscopy.



macules; several well-defined, smooth, non-scaly, oval
hypopigmented patches on the legs and trunk, corresponding
to ashleaf spots; few firm, fleshy, pinkish papules on the
lateral nail folds on the right middle finger and fourth left
toe, corresponding to periungual fibromas; well-defined firm,

fleshy pinkish papules on the gingiva; and pinpoint pits on
several teeth (Figure 2).

At the time of initial presentation at the dermatology
clinic, the patient was also being seen by the urology service
for renal angiomyolipomas, diagnosed via abdominal CT scan
and biopsy, after he presented with hematuria two years
prior to consult.

Due to the presence of facial angiofibromas, shagreen
patches, periungual fibromas, ashleaf spots, confetti macules,
gingival fibromas, dental pitting, renal angiomyolipoma and
retinal hamartomas, a definite diagnosis was made based on
the revised diagnostic criteria forTSC (Table 1).2 The diagnosis
of TSC continues to be based primarily on clinical grounds."
Skin punch biopsy of a nodule taken from the left nasolabial
fold was done, and histopathology was consistent with
angiofibroma (Figure 3).

Although asymptomatic, the patient was then referred
to the services of neurology, medicine, and ophthalmology.
Further work-up revealed retinal hamartomas on
ophthalmoscopy (Figure 4) as well as non-progression in
size of the previously noted renal masses on CT scan. The
rest of his work-up was unremarkable.

Desiring cosmesis, the patient underwent two sessions
of ablation of the facial angiofibromas using a carbon dioxide
laser (ESC/Sharplan®), at lOW 3mm spot size, continuous
mode, spaced one month apart. Post-laser medications
included oral antibiotics, combination topical steroid and
antibiotic, and an analgesic. The patient was also advised
to wash his face with saline solution for one week, using a
mild cleanser. The only adverse event noted was erythema
immediately post-op, which resolved within one to two
weeks (Figure 5). Follow-up at one month and six months
post-treatment showed satisfactory results, in that there was
sustained flattening of lesions, with no noted recurrence of
lesions (Figures 6 and 7).

DISCUSSION

TSC is relatively rare even among Filipinos. There have
been a few local reports on its occurrence, which have mostly
focused on its neurologic, ophthalmologic and urologic
rnanlfestations.?" This is striking because in the revised
diagnostic criteria for TSC, four out of the eleven major
features, as well as three out of the nine minor features, are
dermatologic in nature.' Two major, or one major plus two
minor, features are necessary to make a definite diagnosis
of TSC.2

Figure 5. Erythema immediately post-op, which resolved 1-2 weeks after
laser treatment.

Figure 6. Follow-up at 1 month post-op.

Our patient is remarkable for the fact that he presented
with all dermatologic features, while being generally
asymptomatic in terms of his neurologic, ophthalmologic
and other organ system involvement. Although he presented Figure 7. Follow-up at 6 months post-op.
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with hematuria as a manifestation of his renal
angiomyolipoma two years prior, he was asymptomatic at
the time of consult with the dermatology service and further
work-up revealed no progression of the said renal mass.

Although the cutaneous manifestations of T5C are by
no means alarming, the resulting cosmetic disfigurement of
these lesions could be a cause of significant concern among
these patients, possibly hampering an affected individual's
personal and social functioning and development.

The current treatments for facial angiofibromas are
mostly surgical, with various modalities such as cautery,
curettage, shave excision, dermabrasion and laser treatment
having been used, each with varying reported efficacy and
success rates.1,10-13

The most commonly used lasers are carbon dioxide
laser and pulsed dye laser (PDL). Carbon dioxide laser has
been known for its ablative properties, while PDL is known
to exert its effects by targeting vascular structures. This is
supported by a retrospective case review of 29 patients
with T5C facial angiofibromas, aged 9 to 48 years, who were
treated with carbon dioxide laser and/or PDL. The most
common reported side effects were hypertrophic scarring,
particularly for carbon dioxide laser, and post-inflammatory
hyperpigmentation, which eventually responded to
treatment with a lightening solution. The recurrence rate
was not reported."

As our patient presented with predominantly fibrous
angiofibromas, carbon dioxide laser is believed to be the
most appropriate surgical treatment for his condition.
Another retrospective case review of ten patients with
T5C facial angiofibromas each treated with one session
of scanning carbon dioxide laser reported satisfactory
outcomes within six months. The excellent results seen
at this time are attributed to both the physical ablation
effected by the laser and the resulting fibrosis that serves
to blanket the lesions."

The same review also reported that there was gradual
yet progressive recurrence of lesions within 12 to 24 months
for most patients. It is believed, however, that a sustained
satisfactory outcome may rarely occur. The adverse events
reported in this case report were immediate erythema
post-operatively, and post-inflammatory hyperpigmentation
which resolved in 6 to 12 months with topical 2%
hvdrcquinone."

The use of carbon dioxide for pigmented skin was
demonstrated in a case series involving four T5C patients
of Indian descent, in whom cosmetically acceptable
results were seen after two to three sessions, with post-
treatment erythema that resolved in four weeks and
hyperpigmentation in two of the patients that was treated
with topical hydroquinone. Recurrence was noted in one
patient on follow-up after six months, manifesting as the
appearance of small papules."

As opposed to the reports of post-inflammatory
pigment alteration reported in the literature, our patient did
not manifest with the said adverse event. No recurrence was
also noted on follow-up at six months. However, given the
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reports of recurrence most typically occurring at 24 months
after carbon dioxide laser treatment, our patient should
ideally be monitored continuously and repeat treatment
be made as necessary. Unfortunately, he has been lost to
follow-up.

More recent evidence shows the effectivity of an
immunosuppressive drug, rapamycin, as a medical treatment
option not just for facial angiofibromas of T5C,17-18but also
for its other hamartomatous lesions elsewhere in the body,
including the kidneys and brain.":" It works by inhibiting
the mTOR pathway of cell growth, acting in place of the
hamartin/tuberin complex that is defective in T5C. Because
its mechanism of action is directed at the genetic aberration
of T5C, its effects are believed to be sustained. Its oral and
topical use have been documented to effect regression of
lesions in as early as six months, with one reported case of
complete resolution of facial angiofibromas within 3 months
of topical treatment in a 6-year-old male." However, its
long-term effects for lesions of tuberous sclerosis are not yet
known, and it is also not yet known as to whether the effects
of this drug would be sustained or not even upon cessation
of treatment with this drug.

Because T5C is a multisystemic condition, it requires a
multi-disciplinary approach in its management. It involves
not just dermatology, but also neurology, urology, pediatrics
or internal medicine, ophthalmology and possibly psychiatry.
In our patient's case, he has been advised close monitoring,
especially for his urological manifestations, because it has
been found that renal failure is among the most common
causes of mortality for patients with T5C in his age group."

CONCLUSION

The dermatologic manifestations of T5C comprise
majority of the features necessary to diagnose this condition.
Moreover, while being benign in nature, they also warrant
treatment because their resulting cosmetic disfigurement
may severely hamper an individual's personal and social
functioning and development. The role of the dermatologist
in the recognition, diagnosis and management of this
condition cannot be underscored.

Carbon dioxide laser treatment may be an effective
treatment for the facial angiofibromas of T5C, as has been
demonstrated in this case. However, knowing the risk of
recurrence of facial angiofibromas after treatment with
carbon dioxide, further monitoring for their reappearance
is warranted.

It is important to stress that definitive treatment of T5C
as a whole entails addressing the underlying genetic defect of
this condition. Proper patient education must be ensured, in
order for the patient with T5C to have realistic expectations
regarding the dermatological aspect of his condition .•
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