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MpuHOC Ha HYKAeapHO-MeguyuHCKume memogu 68
cmagupaHemo, pecmagupaHemou npocAegABaHe
Ha MepKeA-KAemMbYHUA KapyuHOM — AumepamypeH
0630p cbc co6cmBeH KAUHUYEH onum

Pestome. Meprea-kaembuHuam rapuuHom (MKK) e pagok
KOM{EH MUMOP C KOMNAEKCHa @mMUOAO2UA, XUCMONamoAo-
2uA u aspecuBeH xapakmep ¢ Bucoka cMmbpmHocm. Heob-
XOQUMOCMMa OM KOPEKMHO cmagupaHe 3a onpegesnHe
Ha agexkBamHo HaBpemeHHO AeveHue B oHkoAozuAMa &
HeuameHHo cBbpaaHa cbe chBpemeHHume obpaaHo-guas-
HocmuuHu nogxogu. 3a MKK obaue Bce owe auncBa ym-
BbpgeH guazHocmuyeH npomokoA. MogepHume xubpug-
Hu SPECT/CT u PET/CT HyraeapHo-meguyuHcku (HM)
mMemogu uMam cblecmBeHa poaa 3a MOYHO onpegesnHe
Ha pesuoHaAHUA AUMMOHOgaAeH cmamyc u ueAomeaec-
Homo TNM-cmagupaHe u pecmagupaHe 3a Haco4BaHe Ha
uHguBugyaausupaHua mepaneBmuyeH aA2opumbM.

KaouoBu gymu: MEPKEA-KAETBYEH KAPLIMHOM. SPECT/CT,

citokeratin 20 (CK20) antibodies, which makes its
diagnostics easier, the incidence of MCC increases,
surely connected with the more precise histological
verification.

The tumor is known for its aggressive behavior and
high mortality rates — 33-46%, it takes the second
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pr @ Abstract. Merkel-cell carcinoma (MCC) is a rare cutane-
ous o ous malignancy with a complex etiology, histopathology
on -‘. . and aggressive behavior with high mortality. The necessity
ents 8 for correct staging to define adequate on-time treatment
ed. 4§ in oncology is undoubtedly influenced by contemporary
i M ‘M imaging diagnostics. For MCC however, an established di-
éas- agnostic algorithm is still missing. Modern hybrid SPECT/
sond CT and PET/CT nuclear medicine (NM) methods play an
1 the essential role for accurate definition of loco-regional lymph
36-8 M node status and whole-body TNM staging and restaging to
;2?;: 8 individualize the therapeutic algorithm.
Treat.
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. Etiology and pathogenesis: Neuroendocrine car-
r: a(s:' ' cinoma of the skin (NCS), also known as Merkel cell
: SBG. ' carcinoma (MCC), is a rare malignant disease of the
ad for | skin. Though assigned to the group of neuroendo-
ancer.  crine tumors (NET), the origin of the tumor cells is

‘ arguable. After 1980, with the introduction of anti-

place among cancers of the skin as a reason for
fatality after malignant melanoma. More than 37%
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of cases in the world have metastatic lymph nodes
(LN) at time of diagnosis, in 6-12% the disease pres-
ents itself with distant metastases [1]. NCS affects
predominantly adults over 70 years.

Ultraviolet rays are considered as main etiologic fac-
tor. People with fair skin are mostly affected, males
predominate (1). Most frequent sites of MCC ap-
pearance are the exposed to sunlight body parts
— the skin of the head, face mostly, neckline, upper
limbs, especially the back of the hands. Other as-
sociated etiologic factors are immune-suppression
(e.g. the risk of MCC appearance is 13 times higher
in HIV-positive patients and 30-50 times higher in pa-
tients with chronic lymphocytic leukaemia), as well
as the presence of Merkel-cell human polyoma
virus (MCPyV) — in ~ 80% of studied patients with
NCS, though the virus could not be the only cause
of the disease. Some genetic anomalies also range
among the risk factors — most common is (1p36),
trisomy 1, trisomy 6, trisomy 18 and deletion of chro-
mosome 7 [1].

NCS is often associated with oncohematologic dis-
orders and rises the risk for their development. It is
combined with another type of skin cancer in more
than 30% of cases — e.g. squamous cell carcinoma,
basal cell carcinoma, skin melanoma, carcinoma or
sarcoma of skin adnexa.

Clinics and diagnostics

MCC arises as a fast growing, usually asymptomat-
ic, hard and well-defined tumor lesion. Its color could
vary from violet-black, pink, livid up to identical to
surrounding skin. In 15% the disease presents itself
directly with metastatic LN and/or visceral metasta-
ses and the primary could not be found.

Schematically the clinics of NCS lesions could be
summarized with the acronym AEIOU [2]:

Asymptomatic

Expanding rapidly

Immune suppressed

Older than 50years

UV- exposed fair skin

The diagnosis is mainly histologically and espe-
cially immunohistochemically (ICC) based. Any clini-
cal suspicion for MCC should be directed to exci-
sional biopsy.

All NCS are cytokeratin-20 positive and cytokera-
tin-7 negative (CK20+/CK7-). Doubtful for MCC skin
lesions should be examined with ICC for specific
markers and to make differential diagnosis — chro-
mogranin A, synaptophysin and CK-20 [3].
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Staging. Exact tumor staging at time point of
diagnosis is of extreme importance in determining
therapy and prognosis.

The primary tumor (T) is staged based on its ex-
tensive growth as in skin cancer, but its biologic be-
havior is closer to the one of malignant melanoma,
so N- and M-staging is identical to that of melanoma.
In 32% of cases regional LN are negative at clini-
cal examination but positive for micrometastases.
That's why exact staging requires performing a sen-
tinel lymph node biopsy (SLNB). In histologically
proven negative SLN, 5-year-survival rate reaches
76%, while in patients with clinically negative LN with
no staging SLNB it is only 59%. The tumor spreads
mainly in the first 3 years, involving regional LN, fol-
lowed by distant skin metastases, engagement of
the lungs, CNS, bones and liver.

Therapy. Aggressive behavior and disease spe-
cifics require precise choice of therapeutic strategy,
multidisciplinary consult, based on disease stage,
status of regional LN and patient’s performance sta-
tus. ‘

There are established models for therapeutid
behavior in loco-regional disease. In the advanced
form of MCC, however, there is still no consensus for
the most effective therapeutic algorithm.

The main curative method in loco-regional NCSi is
surgery — a wide excision of primary with 1-2 cm dea
fence zone, depending on its thickness, on assump-
tion Mohs-technique for the delicate face zonesrﬁ
feasible.

According to stage, following therapeutic procea
dures include radiotherapy and medicinal (rnamig
immune-) therapy. In patients with clinically positivé
regional LN radical LN dissection is performed wnt%
obligatory adjuvant radiotherapy [4], as MCC is ra:
diosensitive. In microscopically verified metastatie
regional LN, again radical LN dissection follows wi
recommended aduvant radiotherapy in the zone
Standard chemotherapy regimen is recommended
only for stage 1V, mainly for palliative care. i

Only virus-positive NSC express PD-L1 so plenty
of clinical studies using immune therapy with mono:
clonal anti-PD-1 (Pembrolizumab) and anti-CTLA4
(Ipilimumab) have started. Since 2020, the most e
fective up to date anti-PD-L1 monoclonal antibod
Avelumab is being reimbursed in our country as firs
and second-line treatment. 8

Follow-up. The course of the disease is extre
ly aggressive, with tendency for relapses and f
progression. This implicates the need for adequat
and precise follow-up and monitoring of patients
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. Thorough physical examination including LN should
" be done every 3-6 months in the first 2 years and
! every 6-12 months afterwards. In our country in the
' first 2 years the patients are examined monthly. Im-
ing is required in any clinical suspicion for regional
. as a routine screening procedure it should be
 done in high-risk patients. In the case of subjective
: complaints or present clinical suspicion, a whole-
" body PET/CT is recommended.

g

Role of NM methods in the diagnostic
algorithm and monitoring of MCC patients
'SPECT/CT - hybrid lymphoscintigraphy and
\biopsy of sentinel lymph nodes

ith

 The concept of SLN is introduced in 1977 by Caban-
as in penile carcinoma [5] and developed afterwards
for different localisations. Fee et al. define lymphos-

Je-

ay, = graphy as pointing the route of lymph drainage
ge, the primary in 1978 [6] and in 1990, at the an-
ita- ual meeting of surgical Society, Morton et al intro-

duce lymphatic mapping of the first tumor-draining
LN — the “guard”, the sentinel (7, 8). Afterwards this
nique is introduced for different solid tumors,
ong which predominantly in breast cancer and
imors of head and neck.

Si | Scintigraphic mapping of individual lymph drain-
de age from the tumor region has proven its significance
mp ong-term world praxis, with or without additional
35 aoperative dye-labelling. The experience in ma-

lignant melanoma has shown that primary lesions of
'_rso, as well as those of head and neck, often have
inpredictable lymph drainage. In head and neck tu-
'frs additional problem is the anatomic complexity
jith following technical difficulties for intraoperative
detection and excision of SLN. In MCC an unpredict-
able lymph drainage has been reported in 37-85%
ses [9]. To overcome these problems, nuclear
cine introduced an appropriate apprentice in
o last decade — hybrid SPECT/CT. In modern NM
s, sentinel lymphoscintigraphy is performed
fowadays with exact combined anatomical, structur-
il and functional imaging, which helps the surgeon
nmensely.

the Clinic of Nuclear medicine in the University
ital on Oncology in Sofia, lymphoscintigraphy
introduced in clinical practice by Prof. E. Piper-
ova in 1993, as a routine procedure in malignant
glanoma and breast cancer, in fewer cases in gy-
gcological and head and neck malignancies. Our
gam work with the Clinic of Oncodermatology in the
ersity Hospital on Oncology in particular helped
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gathering rich clinical and organizational experience
[10, 11]. Up to date successful collaboration with
surgical clinics allows labelling SLN and following
biopsy to be performed both as a one-day (lympho-
scintigraphy and biopsy in the same day) as well as
a two-day (SLN mapping on day 1, biopsy on day 2)
procedure. The 2-day protocol allows performing the
scintigraphic imaging as an ambulatory procedure,
preceding hospitalization. This enables SLN-map-
ping also for patients who would get their biopsy in
hospitals without a nuclear medicine department. In
these cases, labelled SLN on day 1 can be detected
via gamma-probe and excised onday 2in a different
hospital and even in a different town.

Staging sentinel biopsy in patients with clinically
negative regional LN is performed together with the
definitive /wide/ excision in the region of the primary,
after previous diagnostic excision of the tumor itself
and histologic verification. This algorithm is estab-
lished in world’s practical guidelines also for McCC
[12] and is routinely applied when indicated. SLNB
is a procedure for early restaging of patients from
stage | and Il into stage Ill. In MCC clinically invis-
ible LN metastases in different studies rate between
26-32%, and the clinical presentation could take up
to 8 months [13]. Patients with a positive SLN have
higher risk of in-transit metastases and would profit
from adjuvant radiotherapy including the in-transit
field. In the case of positive SLN and adjuvant tar-
get therapy of the lymph region, overall survival (OS)
and disease specific survival (DSS) are similar to
those in patients with a negative SLN [14]. The lack
of metastases in SLN has a high negative predic-
tive value (NPV) as the cases of “skip” metastases
surpassing the sentinel node are quite rare (<2%).
A metaanalysis with 136 patients with head and
neck MCC (stage I-Il) found that in 19,2% of cases a
lymph node relapse in the regional nodal basin ap-
pears even if the SLN was negative (false-negative
SLN), which, though statistically non-significant, is
observed more often in primaries along the middle
line of head and neck [15]. In addition, Liu et al. de-
fine SLNB as a more sensitive staging method **F-
FDG PET/CT in stage | and Il patients [16].

Protocol

The procedure of SLN labelling includes the appli-
cation of a specific radiopharmaceutical (RPh), con-
taining colloid particles of a certain size, labelled with
the routinely used and readily available radionuclide
- 99mTc. The application of the RPh is done intra-
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dermally in 4 spots around the cicatrix of the primary
lesion, in total volume of 0,4ml and total acitivity 37
MBq (in 1-day protocol) — 72MBq (in 2-day protocol)
(Fig. 1a).

Hybrid SPECT/CT is performed as an obligatory
stage of the nuclear medicine imaging, right after the
application of the tracer and the standard dynamic
and/or static planar projections, visualizing the direc-
tion of the lymph/radiotracer flow (Fig. 1b).

In the Clinic of Nuclear medicine in the Univer-
sity Hospital on Oncology this technique has been
applied since 2013, after the installation of the two-
headed 16-slice-SPECT/CT gamma camera - Sym-
bia T16 (Siemens). Using the low-dose CT-infor-
mation, the exact anatomic localization of the “hot"
SLN on SPECT-images becomes possible, its size
and structure can be recorded, closely situated LN
could be differentiated form one.another or defined
as “second-tier” lymph nodes. Additional structural
information about the nearby lying organs could also
be obtained from the low-dose CT-images of the
scanned region.

T

Fig. 2.
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After detecting the SLN its projection site on the §
skin of the patient is marked with paint. The nucle-
ar-medicine physician writes the report which goes
to the surgeon together with the imaging material.
In the OR the surgeon holding the gamma probe
searches for the “hottest” LN in the region labelled
by SPECT/CT, using sound signal and measuring §
counts of radioactivity (Fig. 2). '

Carrying the highest risk for (micro) metastatic
spread, the SLN defines the status of the whole lym-
phatic region, the following therapeutic algorithm and
patient’s prognosis. The need of a radical lymph node
dissection is herewith eliminated, reducing patient's
morbidity (lymphedema, neuralgia etc.) and costs.
The work load for the pathologist is also reduced -
he could examine only 1-3 SLN in detail instead 10-
20 lymph nodes in the case of a regional dissection.
Obligatory conditions for performing SLNB are the j
early clinical stage of the disease, predominant lym- §&
phatic spread, lack of clinically suspicious regiona §&
LN. The patient should have signed an informed
consent about the application of minimal activity ra-
dioactive material, with |
no significant risk of
side-effects — allergic
or  radiation-induced. |
il The nuclear medicine |
physician informs the |
patient about the sense
and meaning of the]
procedure, and that}
“hot” does not mean
‘carrying metastasis” |
Thus the psychological
pressure on the patient |
is reduced. i

Basic prerequisite |
for performing sent:’
nel lymphoscintigraphy
and SLNB is the good!
collaboration and communication between |
the departments of nuclear medicine, sur-
gery and pathology, their team work. The
correct selection of appropriate for the pro-
cedure patients is in the hands of the sur}
geon-oncologist. Patient’s history is of great

importance — e.g. if there have been previ-‘
ous surgeries in the region of the primarys
that could possibly derive the lymph flow]
into the wrong direction. Checking regional}

lymph nodes before scintigraphy via ultra]
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. sound is crucial. The final indication check, knowing
@ the whole clinical data, is done by the nuclear medi-
L cine physician, responsible for the use of radioactive
pharmaceutical.

I "F-FDG-PET/CT in staging and follow-up of

) @ mcc

c glj' Having in mind the similar biologic behavior with mel-
1a ;;-J . anoma and the considerable metastatic potential,
d @ PET/CT can be recommended for use as a staging

e & :; method even in the early |-l stages of NSC, espe-
" cially if the SLN is possible for micrometastases. In

’s _

ts. . addition, PET/CT could be of significance to better
- L define the fields for future radiotherapy-planning.

0- . MCC is typically FDG-avid, with SUVmax range
n. for distant metastases 7.2-11.5 [17]. The method
he is more sensitive for detection of low-differentiated
m- i NET with Ki-67 >20%, as it gives indirect but impor-

| tant prognostic information. In different studies sen-
ity of PET/CT reaches 90%, specificity — 98%.
oncerning brain metastases MRI stays the gold
istandard, also because of the intensive physiologic
take of FDG in brain parenchyma. Nevertheless,
i y our full-digital PET/CT practice using different con-
t-levels, we happen to observe well-defined brain
ons with greater uptake than normal parenchyma
atients with melanoma [18], which made us per-
form the PET/CT scan head-to-feet — both in mela-
ma and in MCC. Initial *F-FDG PET/CT changes
ierapy in ~ 40% of patients, mostly upstaging [19].
iFig. 3).

ot only the surgeon-oncologist, but also the nu-
flear medicine physician should pay special attention
he skin in the region of the primary as MCC tends
ngage normal-looking surrounding skin with ap-
nce of in-transit and satellite lesions [20, 21].
other important possibility of PET/CT is its role
iihe establishment of newer immunotherapeutic
ligs and the assessment of their effectivity [22, 23]
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Having in mind the complex metabolic whole-
body influence of immune therapy, PET/CT is the
most suitable method for assessment of treatment
effect, considering both glucose metabolism and
structural tumor volume. Very important for adequate
image interpretation is considering the immune-ther-
apy modified criteria for treatment effect assessment
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and the correct usé of the terms
"pseudoprogress‘uon” and “hyperprogression”. In ad-
dition, induction of therapeutic side-effects could be
detected functionally as soon as possible in order
to deescalate therapeutic protocol and avoid toxic-
ity. inflammatory side effects of immune therapy are
typically FDG-avid and should be keptin mind during

interpretation.
During follow-up

(imRECIST) [24]

PET/CT keeps its importance
in the case of suspicion of relapse and metastases
[12]. In advanced stages of disease also routine in-
termittent imaging control could be done.

Bone scintigraphy. Being the classic “gold
standard” for early diagnostics of pone-metastatic
disease, the nuclear medicine physician should be
aware of possible immune therapy-induced “flare
phenomenon" in the whole-body bone. Enhanced
bone density dué to therapy on CT should be well
discriminated from new lesions. Most metaanalyses
show however higher sensitivity for detection of bone
metastases for PET/CT than for bone scan in differ-

ent solid tumors [25-27).

specific somatostatin-receptor imaging in

staging and follow-up of MC

Somatostatin-receptor analogues for SPECT/CT

Similarly to other neuroendocrine tumors, MCC
shows high expression of SSTR types 2A and 5.

Fig. 5.

(”‘ln)—pentetreotide was blown away by
DA/HYNIC-TyrB-Octreotide, petter known as 99
Tektrotyd, with its lower radiation

e
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[28). This allows the use of radiolabeled somatos

tin-receptor analogues for
diagnostics and for therapy — theranostic agents [

SPECT and PET both

Used in the past, ,,OctreoScan“ with Indium
gngc_

burden and b!
ng the cheaper and much &t
to deal with ®*"TC. Though NET and especially
are rare oncologic entities, since the initiatic
this RPH in our Clinic in 2019 we managed {0
some experience and achieve good results tail
therapy in NET patients. In a 1-year time (09
—09.2020) diagnostic-staging and restaging !
have been performed on 15 patients with dif
NET (small bowel, pancreas, small-cell lung ¢
and others) in our Clinic (Fig. 5 a-b).

The accessibility of s Tc-Tektrotyd in da
clear medicine practice makes it possible 10
diagnostics and follow-up also in MCC patier
SSR-expression, especially when 68Ga-(l
PET/CT is not available.

image quality, usi

Somatostatin—receptor analogues (SSRA)
PET/CT

Labelled with s8Ga-SSRA, #Ga DOTA (tetr
clododecane tetraacetic acid)—TyrS-octreota
TATATE), ®8Ga DOTA—NaIS-octreotide (DO
and ®Ga DOT ——TyIB—octreotide (DOTAT!
PET tracers with high affinity for SSR, that it
a substantive part of routine diagnostic alg
NET. The basic advantages of these radic
ceuticals in comparison to those for SPEC
ability to detect gmaller tumor lesions in liv
and normal-sized LN. saGGa-DOTA-analogu
ported to have up to 97% sensitivity for de
primary and metastatic NET lesions in Ct
with CT — 61% and somatosta’tin-receptc
imaging — 52%. On the other hand, the rac
SSR-avidity of target lesions on PETisap
for possible peptide—radioreceptor therapy
the therapeutic algorithm for some NET.
18F-FDG and GB(3~a-DOT;B.TOC:’DOTA'I
basically different sides of NSC biology:
only 18F-FDG-PET/CT in included in N
lines but s8Ga-DOTA-RPhs may be use!
selected cases with high SSR-express
sonalized” algorithm with a theranostic g

ing PRRT (Fig. 6).
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I Conclusion

' Contemporary diagnostic protocols in staging and

(6"  follow-up of oncologic diseases include early func-
o nal-molecular and hybrid imaging with the possi-
are lity of theranostics — all domain of clinical nuclear
sut . medicine. In aggressive though relatively rare Merkel-
vin ' cell carcinoma, SPECT/CT detection of the SLN and
na- ;

eferences

18E.FDG-PET/CT are important parts of diagnostic
algorithm, according to the stage of disease. Team
work of the clinics of nuclear medicine, oncologic
surgery and pathology is obligatory for setting up the
correct therapeutic behavior in MCC patients.
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