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Abstract: Nevoid basal cell carcinoma syndrome (NBCCS) is a rare autosomal dominant-
inherited disease characterized by multiple basal cell carcinomas, multiple keratocystic
odontogenic tumors, palmar and/or plantar pits. A 50-year-old male patient presented to
our hospital with multiple plaques and maculopapular lesions on his face and trunk for more
than 20 years. A skin biopsy revealed a number of discrete nests of basaloid cells in the
dermis where the peripheral cells are arrayed like a palisade. Multiple odontogenic kerato-
cysts and falx cerebri calcification were found. The diagnosis of NBCCS was made. We
treated this patient with 5-aminolevulinic acid photodynamic therapy (ALA-PDT) with red
light activation, 5% imiquimod cream and surgical excision for the basal cell carcinomas. All
the skin lesions on his face improved substantially after eight sessions of red-light ALA-PDT
from clinical observation. Red-light ALA-PDT proved to be a good therapeutic method for
NBCCS in this case.

Keywords: nevoid basal cell carcinoma syndrome, basal cell carcinomas, ALA-PDT, renal
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Introduction

Nevoid basal cell carcinoma syndrome (NBCCS) is a rare autosomal dominant
hereditary disease, also known as Gorlin-Goltz syndrome. NBCCS is characterized
by multiple basal cell carcinomas (BCCs), odontogenic keratocysts of jaw, palmar
and plantar pits, falx cerebri calcification and skeletal abnormalities.' Here, we
present an NBCCS patient with rare manifestations of mesenteric and para-aortic
nodules, renal cysts as demonstrated by histopathology and imageology. His skin
lesions were successfully improved by treatments of red-light 5-aminolevulinic acid
photodynamic therapy (ALA-PDT) with an adjuvant therapy of surgical excision.
To our knowledge, only one similar case associated with renal cysts has been
reported.” Currently, a few reports have proven that photodynamic therapy (PDT)

is effective in producing satisfactory responses in the treatment of NBCCS.?

Case Report
We presented a 50-year-old male patient with multiple plaques and maculopapular

lesions on his face and trunk for more than 20 years. Recurrent erosions and ulcers
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intermittently occurred over the plaque in the anterior right
tragus in the last 3 years. He denied a history of long-term
exposure to sunlight or radiation. The hereditary history was
negative. Physical examination revealed absent right-ear
lobe, asymmetrical black plaques, maculopapules, atrophic
scars with bulged edges and partially ulcerated skin lesions
on his face and back (Figure 1A and B). The panoramic
radiograph of the oral cavity showed multiple odontogenic
keratocysts (Figure 2A). Skull computed tomography (CT)
found falx cerebri and tentorium cerebellum calcification

(Figure 2B). Contrast-enhanced CT of the abdomen showed
bilateral renal cysts, mesenteric and para-aortic nodules
(Figure 2C-F). Chest CT, echocardiography and spine
X-ray were unremarkable. Histopathology of three biopsy
specimens revealed partial missing epidermis, and a number
of discrete nests of basaloid cells in the dermis where the
peripheral cells are arrayed like a palisade. Adjacent stromal
retractions with empty space formations were also noticed.
An amount of mucin surrounding the tumor masses existed
(Figure 3A—F). Supported by these findings, we diagnosed

Figure | Main clinical manifestations. (A and B) Multiple plaques, maculopapules, atrophic scars with bulged edges and partial ulcerated skin lesions on his face; (C and D)

Facial skin lesions after 8 sessions of 5-aminolevulinic acid photodynamic therapy.
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Figure 2 Radiographic findings. (A) Panoramic radiograph of the oral cavity revealed multiple odontogenic keratocysts; (B) Skull computed tomography showed calcification
of the falx cerebri; (C-F) Contrast-enhanced computed tomography of the abdomen revealed mesenteric and para-aortic nodules, bilateral renal cysts (the right one-

Bosniak grade III).

this case with NBCCS. The patient was prescribed a topical
ALA-PDT (20% lotion, Shanghai Fudan Zhangjiang Bio-
Pharmaceutical Co. Ltd.; Shanghai, China). Before the appli-
cation of ALA, the plaques and maculopapules on his face
were dealt with pyonex (also known as plum-blossom nee-
dle, a traditional Chinese tool, which was made up of five or
seven stainless-steel needles for delivering the ALA lotion
into the dermis), while the ulcer with crusts was managed
with Nd: YAG laser. The lotion was applied to the lesions
over his face and covered with plastic wrap for 3 hours. The
lesions were then irradiated by a narrow band LED-IB (633 +
10 nm) (Wuhan Yage Ltd.; Wuhan, China) at 80—100 mW/
cm? with a light dose of 96-120 J/cm?. The PDT procedure
was administered 7-14 days apart. Surgical excision for one
of the dorsal lesions was performed. 5% imiquimod cream
was applied on the non-surgical lesions on his back for at
least 2 months (three times per week). Moderate pain was
complained during the illumination, and post-therapeutic
swelling was also noticed. The ulcer on the right side of the
face started to heal after three ALA-PDT sessions. Most of
the facial lesions improved substantially after eight ALA-
PDT sessions within three and a half months (Figure 1C and
D). No obvious change was found on the back (the imiqui-
mod cream treated-area). No recurrence was investigated on
his face by the clinical examination in the first three quarters
within one year of the follow-up period. However, a relapse
with a maculopapule on his nose was noticed and confirmed
by histopathology at the end of the follow-up. Due to his
personal reasons, he refused to do further examinations,
including gene analysis and biopsy of the renal cysts.

Discussion

The major pathogenic gene of NBCCS is PTCHI located
on q22.3 of chromosome 9 which is more common than
PTCH2.* Nearly 70-80% of patients diagnosed with
NBCCS found their parents had the same disease. And
the offspring of the patient have a 50% risk of inheriting
NBCCS.’

Currently, the recognized diagnostic criteria of NBCCS
were proposed by Evans and Kimonis,*” which recom-
mends meeting two major criteria or one major plus two
minor criteria to diagnose NBCCS. Clinically, about 90%
of patients with NBCCS associated with PTCHI mutations
showed multiple odontogenic keratocysts in the jaw.’
Therefore, most of the NBCCS patients had their first
consultation in the stomatology department for the oral
symptoms or routine dental examinations. NBCCS inter-
fere with multiple organs, including the heart, the ovary,
the eyes, and bones. The uncommon manifestations are
medulloblastoma (5%) and cardiac fibroma (3%).° In this
case, the patient had bilateral renal cysts, and the right
renal cyst was classified as Bosniak grade III, accompa-
nied by the mesenteric and abdominal aortic nodules acci-
dentally. These were unusual even in this rare disease.
Renal abnormalities in NBCCS included abnormal kidney
morphology, renal cysts, pelvic and ureteral duplication,
unilateral renal dysplasia, renal leiomyoma, and
nephroblastoma.®® Most of the patients had no clinical
symptoms and were diagnosed by accident via screening

for tumor metastasis. Mesenteric changes in NBCCS
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Figure 3 Histopathology of three skin lesions: discrete nests of basaloid cells in the dermis, the peripheral cells are arrayed like a palisade (orange arrows). Adjacent stromal
retractions with empty space formations were also noticed (red arrows). Mucin existed among the tumor masses (blue arrow). (hematoxylin eosin, original magnifica-

tionx40/100). (A-D) face. (E-F) back.

patients were rarely reported. In 2016, Rajan firstly
reported that mesenteric cysts may be associated with an
abnormal Hedgehog signaling pathway. They speculated
that mesenteric cysts might be one of the clinical manifes-
tations of NBCCS.'® In our case, we suggested further
investigations of the patient due to the infeasibility to
distinguish the benign or malignant possibility of the
cysts through imageology, but he refused.

The treatment of NBCCS is challenging due to multi-
disciplinary involvements. Monitoring the incidence of
tumors and complications associated with NBCCS are

mandatory. As for the large numbers of skin lesions,
treatment modalities include both surgical and non-
surgical methods. The former option involves surgical
excision and Mohs microsurgery. It achieved less recur-
rence rate than the latter but with worse cosmesis. The
non-surgical interventions include cryotherapy, PDT, ultra-
pulsed CO, laser, radiotherapy, topical agents (5% imiqui-
mod or 5- fluorouracil ointment) and oral tablets of reti-
noids or the hedgehog gene inhibitor (vismodegib).'""'* In
this case, the patient received red-light ALA-PDT, surgical
excision and topical 5% imiquimod cream simultaneously

https://doi.org/10.2147/CCID.S338452
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resulting in recovery of partial skin lesions. ALA-PDT was
preferred due to the superior cosmetic outcome compared
with surgical excision. Previous reports have demonstrated
the efficacy of topical PDT for treating BCCs in NBCCS
patients (Table 1). The main adverse effects caused by
PDT were pain, redness, and swelling. Pruritus, hyperpig-
mentation and erosion may occur sometimes. Generally,
PDT is well tolerated in patients with mild-to-moderate
pain during illumination. The pain could resolve within 36
hours."® Although optimal protocols for use of topical
ALA-PDT in NBCCS have yet to be determined, PDT
should become the first-line therapy for treating multiple
BCCs in patients with NBCCS, even for nodular BCCs on
the face."?

Conclusion

Nevoid basal cell carcinoma syndrome associated with
renal cysts, mesenteric and para-aortic nodules is rarely
reported. In this case, utilizing red-light ALA-PDT to treat
NBCCS patient’s skin lesions proved to be a good ther-
apeutic method. Meanwhile, it is mandatory to cooperate
with doctors from different disciplines to diagnose and
treat patients with NBCCS.
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