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Highlights

e Desmoplastic neurotropic melanoma (DNM) represents less than 4%
of all melanomas

e Surgical resection with/out adjuvant radiotherapy is the main stay
intervention.

e Interstitial PDT is a promising new method for managing desmoplastic
neurotropic melanomas.

Introduction

In 1971, Conley et al.! described an uncommon and distinct variant of
melanoma that often presents as hard, subcutaneous tumor of fibrous
appearance deep to a primary superficial melanotic lesion and this unusual
growth was given a title of desmoplastic melanoma (DM). Reed and Leonard?
later on identified a subgroup of DM with neurotropism and this was named
“desmoplastic neurotropic melanoma” (DNM). Since then, numerous DM and
DNM cases were described in the literature.

Desmoplastic neurotropic melanoma (DNM) represents less than 4% of all
melanomas and is most commonly associated with sun-exposure and found
in the head and neck. Often present as a benign-appearing non-pigmented
nodule or plaque, which later progresses to nerve invasion (e.g. cranial
nerves). The male to female ratio has been reported to be 2:1 with age range
at time of diagnosis of 60-70 years.3”

The atypical clinical behavior and presentation of these lesions is associated
with the multiple histopathological variants which makes it a real challenge to
diagnose. A high index of suspicion is usually employed when dealing with
these lesions due to their known aggressive nature, high recurrence rate and
metastasizing pattern. Early diagnosis and intervention can significantly
improve prognosis and survival®”.
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Surgical resection with/out adjuvant radiotherapy is the main stay intervention.
A study by Maurichi et al.8 suggested that a resection margin of 2cm
(compared to 1cm) is linked to reduced local recurrence (18.5% compared to
40%). The recurrence rate remains high and associated with increased risk of
distant spread of the disease. Many centres around the world apply the
cutaneous melanoma treatment guidelines to treat desmoplastic neurotropic
melanoma, despite the latter reported to be more aggressive with increased
loco-regional spread, recurrence and distant metastasis.®*! The application of
adjuvant radiotherapy has been linked to significant reduction in local
recurrence.'?13

The use of photodynamic therapy in the management of a variety of tissue
pathologies in the head and neck have been well documented. Our studies
showed that it could be used as curative and palliative intervention in the
treatment of superficial and deep cutaneous or mucosal disease. The
technology depends on light activation of a photosensitizing chemotherapeutic
agent in the presence of oxygen, which will lead to tissue death but direct cell
death, and/or elimination of oxygen supply to the pathological tissue exposed
to a light of a specific wavelength. 417

We report our first experience in managing a very challenging case of
desmoplastic neurotropic melanoma arising in the buccal sulcus with
extension to the inferior alveolar canal (nerve) in a patient that opted to
receive PDT instead of mainstream intervention (i.e. surgery with/out adjuvant
radiotherapy).

Case report

A 59-year-old Caucasian male presented with a 3mm in diameter non-
pigmented nodular lesion of the alveolar sulcus near the lower premolars
area. This was managed with simple excision and closure. The
histopathological examination showed desmoplastic features with focal
inflammation and clear margins. Further investigations did not confirm this to
be desmoplastic melanoma or desmoplastic neurotropic melanoma.
Radiological investigations were satisfactory and the multidiscipline team
decision was made not to undertake any further interventions and to closely
monitor the patient due to increased risk of recurrence.

Twenty-six months after the initial excision, the patient reported altered
sensation (paraesthesia) of the right chin area, which has been ongoing for
two weeks. At the time of assessment, the altered sensation was associated
with pain (dysesthesia) and there was a noticeable swelling of the area (right
lateral border of mandible and chin) and the patient reported swallowing
difficulties on the same side. On close examination, there was atrophy of the
muscles of that area causing deviation of the mandible on opening. Dental
panoramic radiograph revealed a well-circumscribed radiolucency over the
mental foramen. US examination confirmed the presence of the lesion and its
growth and at the same time ruled out any nodal involvement (Figure 1).



An incisional biopsy confirmed the appearance desmoplastic and neuroid
elements. The tumor cells were ill defined with slightly eosinophilic cytoplasm
and pleomorphic oval, vesicular nuclei with small nucleoli. Mitotic activity was
inconspicuous. The stroma showed marked desmoplasia and a focal
lymphoid inflammatory infiltrate. The diagnosis of desmoplastic neurotropic
melanoma (DNM) was confirmed. Computed tomography (CT) of the head
and neck was carried out and confirmed the lesion dimensions and with no
nodal disease.

Following a multidiscipline team meeting, the patient was offered surgery as
the first treatment option with/out adjuvant radiotherapy. The surgical
intervention would have included a partial mandiblectomy and reconstruction
with prophylactic neck dissection. The patient declined this treatment option.
The oncology team did discuss chemotherapeutic treatment but the patient
also declined this. After consideration, photodynamic therapy was discussed
as an alternative intervention with the patient and he was informed that we
have no experience in treating such rare high-risk pathologies. The patient
made a decision and given informed consent to undergo interstitial PDT using
MmTHPC as the photosensitizer.

mTHPC, with a dose of 0.15mg/kg, was used as the photosensitizing agent
and was introduced intravenously four days prior to tissue illumination with
652nm diode laser. The tumour volume was measured and found to be 29
cm?. Intra-operatively, spinal needles were fed into the tumour under US-
guidance in the labial and buccal sulci, as well as through the mental foramen
and inferior alveolar canal. Optical fibres were, then, inserted through the
needles and allowed to protrude by 2-3mm to deliver maximum light therapy.
As the diameter of necrosis post-PDT doesn’t exceed 1cm, the needles were
pulled back 1cm at a time to allow treatment of the thick tumour (i.e. the
tumour involving the inferior alveolar nerve while travelling in the bony canal).
The total energy delivered per port was 20 joules per linear cm of fibre (Figure
2).

In the immediate post-PDT phase, light exposure was implemented at an
incremental rate of 100lux/day. Pain control was mainly through standard
analgesics (i.e. paracetamol and NSAIDs). There was no reported adverse
events during the immediate post-PDT phase as well as 1-week and 4-week
follow ups.

At 3 months review, the patient reported resolution of all
paraesthesia/dyseathesia symptoms. Further assessment took place at 6-
month follow-up revealed reduction in the size of the tumour (Figure 3) by
70%. To date (48 months post-PDT), there has been no increase in the size
of the tumour and no reported symptoms or disease spread. The most
recently histopathology showed desmoplastic features with focal inflammation
and clear margins

Discussion
The application of the photodynamic therapy (PDT) in the head and neck has
proved its applicability in the management of carcinomas and sarcomas, as



well as hamartomatous malformations. This was a unique case where
interstitial PDT was used to treat a high-risk pathology invading the inferior
alveolar nerve inside its bony canal.

The patient in this case elected to receive a treatment that is not routinely
offered to treat such pathology. In fact we believe this is the first described
case of treating such pathology and also carrying out interstitial PDT
treatment in such a challenging anatomical location.

An iso-illumination treatment plan is carefully implemented and supervised by
a senior physicist to ensure adequate light delivery to all suspect areas with
minimal overlapping between the fields of treatment using a grid system. No
measurements are made with regard to the distribution of the light fluence
rate, the optical properties, the drug concentration, and the tissue oxygenation
for PDT, as these factors had already been quantified in previous studies
carried out in our centre. Incomplete tumour response might be a result of
inadequate light dose.!8

The current patient had a lesion causing facial disfigurement with severe pain.
PDT led to significant reduction in the lesion size after only one round of
treatment. This has led to complete symptoms resolution with no morbidity. It
is important to clarify that PDT did not achieve cure at this stage but has led to
significant shrinkage in the lesion associated with disease arrest four years
post illumination. Successful treatment of these lesions does not require a
complete PDT response and the possibility remains that a further round of
PDT could be employed, especially in the case of regrowth and recurrence of
symptoms.

The only current intervention that will be aimed, as a cure, is right-sided
mandibular resection with its related soft tissues and major reconstructive
surgery followed by adjuvant radiotherapy. If this to occur, the recurrence rate
will remain high (up to 20%) which may mean further surgery followed by
chemoradiation.®2 This is an option that is potentially curative but not every
patient will be willing to sign up for.

It is also worth mentioning that PDT is an intervention that can be applied
before or after any of the conventional cancer treatment modalities without
compromising them or being compromised by them. It still remains a modality
with advantages that will make it appealing to many patients with early,
advanced or recurrent disease.

With high rate of recurrences, invasion of adjacent structures (salivary glands
and cranial vault) is often seen. A significant number of treatment failures
in desmoplastic neurotropic melanomas may result from a failure to
appreciate early neural invasion. Intracranial extension has been commonly
reported and is assumed to be related to peri-neural or intra-neural invasion. It
is important to be aware of this fact when dealing with such locally aggressive
disease. The present case showed infiltration of the inferior alveolar nerve,
but there was no evidence to date of infiltration of the central nervous
system.



Surgical excision is the recommended initial therapy with a locally aggressive
resection and thorough evaluation of the surgical margins to assess the
possibility of peri-neural infiltration.* More success with radiotherapy than
chemotherpy has been reported for the control of unresectable cases.%1°
Radiotherapy for melanoma may have up to a 24% complete response rate.°
Chemotherapy has been reported to palliate some patients with disseminated
DM/DNM without long-term control.*

Early observations suggested that patients with desmoplastic melanoma
respond better than expected to immunotherapy, prompting a more formal
analysis.® Eroglu et al. recently performed a retrospective, multi-site review of
60 patients with advanced, unresectable desmoplastic melanoma who
received PD-1 or PDL1 blockade therapy. The group reported objective tumor
responses rate in 70% of patients, one of the highest response rates to single
agent PD-1 blockade therapy in any pathologically defined cancer. In addition,
they reported that 32% of patients achieved a complete response.?°
Unfortunately we didn’t have access to immunotherapy in our centre at the
time of treating this patient. This is an option will be discussed by our multi-
discipline meeting when dealing with similar cases in the future.

In conclusion, interstitial PDT is a promising new method for managing
desmoplastic neurotropic melanomas. It is minimally invasive, repeatable and
a relatively low-risk treatment modality. However before it becomes the
standard protocol for the treatment of these rare pathologies, further studies
are needed to confirm its efficiency and safety.
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Figures

MENTAL FORAMEN

Figure 1: A: partial OPG showing desm.oplastic neurotropic melanoma of the
buccal sulcus. A diagnosis was confirmed via histopathology. B: US showing
the pathology invasion of the right mandibular mental foramen.



Figure 2: Clinical images of photodynamic management of desmoplastic
neurotropic melanoma of the buccal sulcus with extension to the inferior
alveolar canal. A: Bare polished tip laser light delivery fibres with a core
diameter of 400um are introduced through the spinal needles into the suspect
tissue. B: A head and neck radiologist, using 2D ultrasound (with high
resolution), examines the pathological tissue (centre and periphery) with the
probe to assess tumour volume, depth, invasion of vascular structures, hollow
organs or hard tissue. Then 18 gauge 70mm long spinal needles are inserted
under ultrasound guidance into the target tissue. C: The patient is prepped
and draped as with any standard surgical procedure. The fibres are allowed to
protrude by 2-3 mm from the needle tip into tissue to ensure maximal tissue
illumination. Interstitial optical fibre is fed into the mental foramen through the
inferior alveolar canal to treat the pathology invasion of the inferior alveolar
nerve. D: A four-channel 652nm diode laser is used for illumination. E:
Needles are (generally) inserted parallel to each other with 1 cm distance in



between to ensure no overlapping fields. F: Multiple sites are treated
simultaneously.

> -
Figure 3: A: Pre- and B: post-PDT (at 6 months) imaging showing pathology
shrinkage which was associated with symptom resolution. The tumour volume

was measured and found to be 29 cm3. At 6-month follow-up a 70% reduction
in the size of the tumour was achieved.



