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LASER CAPTURE MICRODISSECTION:

Vanishing roles in tissue microdissection revalued in salvaging a
melanoma with micrometastasis for BRAF V600E mutation detection

CAP TODAY and the Association for
Molecular Pathology have teamed
up to bring molecular case reports to
CAPTODAY readers. AMP members
write the reports using clinical cases
from their own practices that show
molecular testing’s important role in
diagnosis, prognosis, and treatment.
The following report comes from the
University of Florida College of Medi-
cine, Jacksonuville. If you would like to
submit a case report, please send an
email to the AMP at amp@amp.org. For
more information about the AMP and
all previously published case reports,
visit www.amp.
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Molecular analysis of tumor cells is a
multistep process dependent on many
factors. A key step in that process is the
isolation of tumor cells by means of
microdissection techniques. The goal
in the dissection is to isolate the tumor
cells with minimal contamination of
surrounding and admixing non-neo-
plastic cells to avoid masking of tu-
mor-specific alterations. Several tech-
niques can be used for this purpose,
including manual tissue dissection,
which is suitable for larger cell popula-
tions with relatively high neoplastic
proportion against non-neoplastic
cells, and more precise techniques

such as laser capture microdissection
(LCM), which is suitable for smaller
neoplastic populations.'? Each tech-
nique has advantages and disadvan-
tages that must be taken into consid-
eration. The following case illustrates
how LCM plays an important role in
isolating tumor cells and allowing for
detection of a mutation with therapeu-
tic implications for the patient.

Case presentation. A 40-year-old man
with a family history of malignant
melanoma in his grandmother and
aunt presented with a nonresolving
cutaneous crusting lesion in the right
preauricular region. An excisional bi-
opsy was performed at an outside
institution which revealed a malignant
melanoma (depth: 2.8 cm, positive
ulceration, 4 mitoses/ mm?, indetermi-
nant lymphovascular space invasion,
no apparent neural invasion) with
clear margins (closest 2 mm anterior
margin).

He also presented with two addi-
tional pigmented lesions, one from his
thigh and another from his left lower
abdominal quadrant, both of which
were negative for melanoma. Atypical
melanocytic proliferation, however,
was present within one of the lesions.
He underwent imaging with brain
MRI and CT scan of the chest, abdo-
men, and pelvis, which were negative
for metastatic disease. A subcentime-
ter hypodensity in the liver was iden-
tified, too small to characterize but
consistent with a cyst. He further
went on to undergo a positron emis-

sion tomography and computed to-
mography scan, which by the pa-
tient’s report was negative although
the imaging and official report were
not available.
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Fig. 1. The top and middle graphics reveal a focus
of micrometastasis that is positive for Melan-A.
The bottom graphic is the final H&E cut from the
same tissue block which shows absence of the
micrometastasis, demonstrating paucity of the
tumor load.
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Fig. 2. Laser capture microdissection
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was performed on the slides, which were cut prior to the final H&E

stain. This graphic shows the slides that were stained using the Arcturus Paradise Stain (Thermo Fisher)
and the results of before and after the laser dissection process.

Since the preauricular lesion was
nonresolving, he underwent a right
parotidectomy and right neck dissec-
tion which revealed five out of 12 in-
tra-parotid and peri-parotid lymph
nodes that were positive for microme-
tastasis. No residual primary mela-
noma was identified. The largest
metastatic focus was seen in the sub-
capsular space of a 2.2-mm intra-pa-
rotid lymph node measuring 1.0 x 0.2
mm in dimension. The metastatic fo-
cus was absent on the final H&E stain
after processing for Melan-A immu-
nohistochemistry and three consecu-
tive cuts at 8 um for microdissection.

Given that the primary tumor was
excised at an outside institution and
the tissue block was not available,
DNA recovery from the micrometa-
static tumor foci were attempted. To
conduct LCM, unstained paraffin-
embedded sections were stained us-
ing the Arcturus Paradise Stain (Ther-
mo Fisher). LCM was then carried out
with the Arcturus PixCell II micro-
scopic system to capture the target
tissue to Arcturus CapSure Macro
LCM Caps for DNA extraction by

Arcturus PicoPure DNA Extraction
Kit following the manufacturer’s in-
structions. DNA was quantitated by
NanoDrop 2000 spectrophotometer
(Thermo Scientific) and PCR ampli-
tied, followed by pyrosequencing.
Fig. 1 (page 1) shows subcapsular
micrometastasis with H&E stains and
the immunohistochemical stain for
Melan-A in one of the positive lymph
nodes with the highest tumor load.
Fig. 2 (above) illustrates the results
before and after the laser microdissec-
tion. Fig. 3 (page 3) depicts the results
of pyrosequencing analysis that indi-
cate the presence of BRAF c.1799T>A,
p-Val600Asp mutation.

Discussion. Malignant melanoma is
a very aggressive entity with limited
therapeutic choices and an unfavor-
able prognosis. Targeted therapy with
vemurafenib, dabrafenib, and tra-
metinib has provided additional ther-
apeutic options for malignant mela-
noma patients.> However, use of this
particular therapy is dependent on the
molecular companion test to identify
the mutations these drugs work
against, which in this case is in the

BRAF gene. The BRAF c.1799T>A,
p-Val600Asp mutation, however, is
not restricted to melanoma; it is seen
in other solid tumors—for example,
thyroid, lung, and colorectal can-
cers.*® In addition to serving as a
companion test for actionable targeted
therapy of melanoma and probably
non-small cell lung carcinoma, the
BRAF c.1799T>A, p.Val600Asp assay
also finds its role in diagnostics (papil-
lary thyroid carcinoma, reflex test in
MSI-H colorectal carcinoma for Lynch
syndrome) and prognostics (colorectal
carcinoma).

The entire process in identifying the
mutation is dependent on achieving a
good sample. This can be accom-
plished through the precise isolation
of the tumor cells from histological
sections. These tumor cells may be in
small groups or even single cells that
admix with normal tissue. The worst-
case scenario lies with micrometastasis
in a lymph node. The high wild type
DNA content from the background
admixing lymphocytes increases the
difficulty of this process. This is where
the value of techniques like LCM lies
compared with other techniques such
as manual tissue microdissection.

For this case, we first attempted to
manually microdissect the tumor clus-
ters from one of the other positive
lymph nodes. LCM was performed as
a salvaging means to recover DNA
with higher tumor content after the
pyrosequencing results showed an
equivocal result. Applying LCM does
have disadvantages. The equipment
required for the process can be expen-
sive and the process itself is time-
consuming and labor-intensive. Also,
when performing this technique, these
tissue sections are not coverslipped
and stained in gray and white colors,
which results in a limited optical reso-
lution that sometimes makes it diffi-
cult to identify tumor from normal
tissue. This might be why LCM has
largely been replaced by manual tis-
sue microdissection that requires only
designation of tumor areas by a pa-
thologist followed by direct tissue
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Fig. 3. Appropriate positive and negative controls are seen (as indicated by the arrows) for the BRAF
V600E pyrosequencing assay followed by results of the patient sample which indicate the presence of a

mutation. The test sensitivity or low limit of detection is validated at five percent mutant allele.

scraping from the unstained slides.
Nevertheless, the role of LCM in pre-
cise tissue microdissection in certain
clinically challenging cases cannot be
played by a manual-based approach.

Conclusion. In summary, this case
shows the utility of certain microdis-
section techniques like LCM, espe-
cially in cases in which there may be
only small microfoci of tumor cells
present. In these situations, techniques
that allow for precise dissection with
minimized contamination from non-
neoplastic cells are essential for quality
molecular characterization of the tu-
mor that may have potential therapeu-
tic implications for the patient. [
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Test yourself

Here are three questions taken
from the case report. Answers are
online now at www.amp.org/casereviews
and will be published next month
in CAPTODAY.

1. Which of the following state-
ments regarding laser capture
microdissection is true?

a) The LCM technology was developed for
research use only.

b) LCM is still used in certain clinical
settings, especially when precision tissue
microdissection is demanded for quality
DNA samples with high wild type DNA
proportion.

¢) Manual tissue microdissection is cost-
efficient and time-efficient and has
replaced LCM clinically as the only means
fo isolate tumor DNA.

2. Manual tissue microdissection

denotes:

a) Manually setting aside a piece of tumor
tissue during specimen grossing for DNA
preparation.

b) FFPE tissue blocks are manually punched
followed by standard procedures of DNA
isolation.

¢) Tumor areas need to be designated
and marked by a pathologist before
the manual scraping of tissue from the
unstained slides.

3. BRAF V600E mutation is

indicated:

a) In metastatic malignant melanoma only
as a companion test for targeted therapy.

b) In diagnosis of Lynch syndrome as
a reflex test in patients with MSI-H
genotype colorectal carcinoma.

¢) Asacompanion test for non-small cell
lung cancer as recommended (as standard
practice) by the NCCN.



