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Inoperable bulky melanoma responds to neoadjuvant therapy
with vemurafenib
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Summary
A patient with a bulky inoperable stage IIIC melanoma involving the left axilla and neck from a primary of the left medial elbow received
vemurafenib as neo-adjuvant treatment. Based on the molecular analysis, BRAF V600E mutation was present. After 4 months of
vemurafinib treatment, the tumours shrank to less than 50% of original clinical size and allowed the surgeons to perform a left modified
radical neck dissection and left radical axillary dissection. Pathological analysis of specimen revealed viable metastatic cells only in 1 of 40
nodes resected in the neck and axillary dissection, accounting for over 98% pathological response. Other lymph nodes had a mixture of
foamy histiocytic inflammatory reaction fibrosis and islands of necrotic tissues. After recovery from surgery, vemurafenib was resumed and
continued for 6 months. He remained disease free 6 months after surgery.

BACKGROUND
Survival and outcome of malignant melanoma is limited
in patients with unresectable melanoma.1–4 Many modal-
ities of adjuvant and some neoadjuvant therapy have been
tested to achieve a longer disease-free survival. Recent
advances in molecular targeting treatment of melanoma
have shown a promising prospect in treating the locally
advanced or distant disease.

Vemurafenib is a potent inhibitor of the BRAF V600E
mutation, which has been recently approved by Food and
Drug Administration (FDA) for the treatment of metastatic
melanoma. It is developed to target specific genetic aberra-
tions (mitogen-activated protein kinase pathway (MAPK)),
which normally regulates cell growth, proliferation and dif-
ferentiation.5 BRAF mutation can be found in 50–60% of
patients with cutaneous melanoma.6 7 Of these patients,
74–90% are V600E and 16–29% are V600K.8 BRAF V600E
mutation results in elevated kinase activity and subse-
quently phosphorylation and stimulation of downstream
endogenous phosphorylated extracellular signal-regulated
kinase (ERK) in the former group compared with tumour-
carrying BRAF wild type.9

In patients with stage IV and some advanced stage IIIC
melanoma carrying BRAF V600E mutation, vemurafenib
has been proved to be an effective therapy in 40—60% of
patients in an adjuvant setting.5 7 10 This case presenta-
tion is to show that this inhibitor is an effective treat-
ment for inoperable stage IIIC patients in a neo-adjuvant
setting.

CASE PRESENTATION
A 59-year-old man presented to our clinic with an extensive
left neck and left axillary mass for 4 months. His primary
melanoma was diagnosed on left medial elbow/distal upper
arm, after biopsy of a mole done on 07/20/08, showing it to
be a melanoma with Breslow thickness of 1.4 mm, close to
peripheral and deep surgical margins, Clark level IV,
1 mitosis/mm2 and mild tumour-infiltrating lymphocytes.
There was no ulceration, nor regression. He was originally
treated with wide local excision on 8/29/2008 in his local
surgical centre with no selective sentinel or regional lymph
node dissection. Pathological analysis of the wide local exci-
sion revealed no evidence of residual melanoma.

Three months after this surgery, he developed nausea,
vomiting, shortness of breath and finally he was admitted
in January 2009 with diagnosis of endocarditis, most likely
secondary to a dental procedure. His endocarditis resolved
with antibiotic treatment. Subsequently, in April 2011, he
felt a fast-growing mass in his left axilla. After initial
workup, he underwent an excision of the most distal com-
ponent of axillary mass on 06/09/2011 which was reported
as a lymph node of 8×6.5×5 cm in diameter, entirely
replaced by metastatic melanoma, (S-100 positive,
HMB-45 focally positive, Ki-67 positive (50%)). After
surgery, he developed antibiotic-resistant skin redness
around the incision site including the left chest wall and
axilla, consistent with tumor inflammation.

At the time of his presentation to our clinic, he had a mul-
tilobulated 15 cm fixed mass in the left axilla which
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expanded the whole width of axillary fossa from anterior
border of latissimus dorsi muscle to pectoralis muscles and
was associated with bulky fixed extensions posterior to pec-
toralis major and minor muscles in the axillary region and
towards the base of the neck (figure 1). There was an area of
skin erythema around the excisional biopsy scar which had
remained unchanged despite antibiotic therapy. No other
mass or lymphadenopathy was appreciated in the right
neck, contralateral axilla or bilateral inguinal chains.

Positron emission tomography (PET)/CT imaging
(7/8/2011) revealed an intensely hypermetabolic mass in
the left axilla and left supraclavicular area without evi-
dence of internal organ metastasis. MRI of the brain
(7/8/2011) showed no evidence of brain metastasis. White
blood cell count was 18.3, haemoglobin 16.2, haematocrit
47.1, platelet count 247 000 with aspartate aminotransfer-
ase 33, alanine aminotransferase 37, alkaline phosphatase
104 and total bilirubin 0.2, lactate dehydrogenase (LDH)
156 (120−243 U/l).

The patient was considered to have inoperable stage IIIC
melanoma of the left upper extremity with extensive
metastases to the left axillary and supraclavicular lymph
nodes, and possible adhesions to the chest wall, pectoralis
muscles, vascular structures or all of them.

TREATMENT
The patient’s case was presented and reviewed by the multi-
disciplinary Tumor Board in the Center for Melanoma

Research and Treatment at California Pacific Medical Center,
San Francisco and in the presence of unresectable tumour in
both left axilla and left side of the neck, it was decided to
evaluate the status of BRAF mutation which was performed
and was shown to carry BRAF V600E mutation. As a result,
the patient received systemic therapy of vemurafenib in
order to induce tumour shrinkage prior to surgical resection.
He was initiated on 960 mg every 12 h for 1 month from
8/9/2011, but due to side effects such as fever and intract-
able joints pain, the dosage was reduced to 720 mg twice a
day. After 4 months of neo-adjuvant therapy with vemura-
fenib, a dramatic clinical response was observed and verified
by PET/CT scan (figure 1). Furthermore, all surrounding
skin erythema had resolved.

On 12/2/2011, the patient was taken to the operating
room and a left radical axillary lymph node dissection
including level I, II and III with a Petit’s manoeuvre
(resection of pectoralis minor) and a left modified radical
neck dissection of II, III, IV and V levels with sparing of
the spinal accessory nerve, SCM muscle and the internal
jugular vein were carried out simultaneously. The patient
tolerated the surgery well and was discharged 4 days after
surgery.

OUTCOME AND FOLLOW-UP
Pathological analysis of the specimen of the radical neck
dissection could detect a total of 1 mm isolated viable mel-
anoma cells in only 1 of 25 resected lymph nodes: of which

Figure 1 A 53-year-old patient had an unresectable metastatic melanoma of the left neck and left axilla on 7/8/2011. Biopsy showed
typical appearance of patient’s melanoma with cytology markedly atypical with brisk mitotic activity (H&E 200×). The patient was treated
with vemurafenib (960 mg every 12 h) with excellent resolution of the tumour as shown on the positron emission tomography (PET)/
CT scan of 11/03/2011. He then underwent left radical neck and axillary lymph node dissection (12/2/2011). Pathology showed nodes after
treatment replaced by granulomatous and histiocytic reaction with no tumour except for a focal 1 mm residual tumour in 1 out of 40 nodes
(H&E 200×). Follow-up after surgery with PET CT on 03/19/2012 and continuous vemurafenib showed no evidence of disease with focal
activity consistent with postoperative changes.
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13 showed a mixture of marked foamy histiocytic inflam-
matory reaction, fibrosis and islands of necrotic tumour
consistent with regression of prior metastatic melanoma
cells. The left radical axillary lymph node dissection of all
levels of I, II and III, revealed an 8 cm necrotic and fibrotic
mass with a mixed chronic inflammatory infiltrates and
foreign body giant cell reaction; without any viable
tumour cells. Examination of other 14 resected axillary
lymph nodes showed necrotic and partially hyalinised foci,
consistent with prior tumour deposits, but with no viable
tumour identified. Vemurafinib was resumed after left axil-
lary and neck dissection resection and he has remained
relapse free 6 months after surgery.

DISCUSSION
Cytotoxic therapy for stage III (A−C) melanoma with a
high dose of interferon with or without chemotherapy
has been evaluated by some studies in a neo-adjuvant
setting and had shown to have some limited promising
results11–14 with overall clinical response rate of 26–55%
and complete pathological response rate of 11–15%.
However, only a minority of the patients participated in
these studies had >4 lymph node involvement and none
of them were considered as bulky or unresectable
tumours. Bulky inoperable stage IIIC melanoma patients
were generally treated as a stage IV melanoma and were
considered with poor prognosis.15 16 There is another
study currently being conducted by Tarhini et al,17 which
evaluates the effect of ipillimumab as an anti-CTAL agent
in a neo-adjuvant setting in stage IIIB-C cutaneous mel-
anoma. The preliminary results presented in ASCO 2011
were encouraging and reported that 81% of treated
patients remained disease free with a median follow-up of
7.9 months.

BRAF MP kinase inhibitors represent a major change in
treatment approach for advanced melanoma patients. In a
recent study conducted by Chapman et al,5 it was demon-
strated that vemurafenib improved both progression-free
and overall survival in patients with stage IIIC or IV
metastatic melanoma who carried BRAF V600E mutation.
The same study demonstrated that 48% of the patients
treated with vemurafenib had detectable objective
response compared to 5% clinical improvement in dacar-
bazine arm. Also, all patients with stage III in vemurafe-
nib arm had some degree of tumour shrinkage, thus, an
improved local tumour control. Recently, the use of
another BRAF inhibitor (Dabrafenib) has been associated
with improved rates of progression-free survival and
overall survival among patients with BRAF-mutated mel-
anoma even in the presence of brain metastasis.18 19

The effectiveness of vemurafenib in a neo-adjuvant
setting has been demonstrated by this case presentation
and verified by both remarkable clinical tumour shrinkage
and by pathological evidence of necrosis of tumour cells
in all but one lymph node. To our knowledge, this is the
first case of administering vemurafenib in a neo-adjuvant
setting in unresectable stage IIIC melanoma with a con-
firmed pathological response.

In the era of personalised medicine, molecular and
genomic profiling has become a critical step in an

approach to specific targeted therapy. This case report
illustrates an oncogene-targeted neo-adjuvant approach,
which may be the basis of selecting appropriate individua-
lised patient treatment in the near future.

Learning points

▸ Vemurafinib is an important antimelanoma agent.
▸ Patients with metastatic melanoma should have BRAF

V600E determination to be qualified for vemurafinib
treatment as only 50% of patients show mutation.

▸ For inoperable bulky melanoma with positive BRAF
V600E mutation, neo-adjuvant therapy is recommended
to reduce the tumour burden for resection.
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