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~rigmporary nuclear medicine (NM) hybrid meth-
1e SPECT/CT and PET/CT enabled the exact topo-
=unkic and structural assessment of functional-met-
¢ images anc turned to be exiremsly helpful in
aniosis, prognosis ganid freatment tailaring of differ-
Wit rhalignancies

Kalignant metanoma (MM is well known forits
sngic aggressiveness, metastatic potential, worlkd-

wide increasing Incidence and morigiity, complex
and expensive treatment in advanced stages. How-
ever, contemporary treatment regimens with im-
mune and largated therapies show highly promising
results in the adjuvant setling of slage il melanpoma.
An adeguate diagnostic algotithm for early restaging
of stage il into stage ll is thersfore requirad and of
highest importance for individual treatment failoring
and improving the prognosis of the patients.
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Sentinel lymphoscintigraphy (SLSc) in combma-
tion with hybrid SPECT/CT imaging of the sentinel
fymph node and “F-FDG-PET/CT for whole-body
imaging in high-risk patierits aré the main NM meth-
ods suitable for personalized therapy approaches
in early-stage melanoma. So far, 5LS¢ is an estab-
lished method for precise. mapping of SLN world-
wide, gaining even more significance in the setting
of newly appeared adjuvani therapies. In Bulgaria,
SLSc with following biopsy of the SEN was intro-
duced in clinical Nuclear medicine at the National
University Oncology Centre with the team work of
E. Piperkova and K. Kirov in 1993, almost simufta-
neously with the rest of the world. The procedure
was developad in the foliowing years and achievad
hoth clinical routme and sc;entsﬁc success [1 25
also took ‘rs itme and experience c,u,rve l—fnwever
SLNB after ragioniclide mapping Is still somewhat
feared of (radioactivity}, niot popular enough in sur-
gical routine in Bulgaria and offen passed by. Pre-
eperative patient selection by oncodermatologists.
is essential and Heeds to be emphasized on. And
last but not least — the role of *F-FDG-PET/CT in
ESMM is still guestionable, nesding verification.

The fieed for setting up a standardized diagnos-
tic algorithm for ESMM patients in Bulgaria led 10
the dedicated collection and analysis of data from
SPECT/CT sentinel lymph node scintigraphies with
consequent BSLN and folow up “F-FOG-PET/ICT
studies in this patient group,

The aim of the pilot siudy is 1o defing the role
and standardize the profocols of NV irigthods
SPECT/CT and PET/CT in ESMM patients with
respect o their potential for patients’ early restag-
ing, prognostic potential and individualized therapy
managemsni. In addition, the principles for irter-
discipimary team work between nuclear medicing,

Rosriganpiogy & Sediclogy, 2022, LXI: 145 165

sneodermatology, surgical encology and pathology
are discussed,

‘We collected data from 77 ESMM patients, eli-
gitle for sentine! lymphoscintigraphy in the petiod
02.20202 — 07.20222. All studies were conducted in
the setting of precperative lymphatic mapping at fims:
point of wide local exdiston (WLE) of primary lesion
with SLNB, 41 women and 386 men were studied,
aged 28-83y. The distribltion of patients according:
to histology, localization of primary and preoperative.
{pre-GLNB) stage is presented in Fig. 1. '

'Sen'ti'n'ei !ymphescintigraphy was coﬂd’u'cte'd k1
used radnopharmaceuimat was QQmTc-NanocoH/ P
Nanotop, applied intradermally at 4 injsciion site
(x0,1mi} around the scar after di laghostic excisio
of primary lesion. The sed activity was 37 MBag/p
for a 1-day proiocot {surgery in the same day), 74
111MBg for 2~days protocol, respectively (surget
24h pi). All patients raceived plarar scans of inj
tion site and registered lymph drainggs dicection §
AP/PA and, If needed, oblique (LPOARQ) projec
tions with following SPECT/CT of the region wit
detected ,hot” SLNs,.
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Fig. 1. . Preoperative {pre-SLNB) staging of patisnis 2
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ascintigraphy. detected atleast one SLN in all
s, with 100% disctvery rate during surgery.
stedly, planar imaging revealed less SiNs —
whereas hybrid SPECT/CT detected 11,3%
sentinels — 132, Plarar imaging failed o detect
in only one patient due 1o proximity to injec
and “masking” from it, SPECT/CT managed.
unimask” the sentinel in this patient.

= number of visualized SLNs varied belween
et 4, the most péatients with 2 (33) and 1 {26}
in-a few patients false-positive findings were
ied — .. focal transitory tracer activity: with-
‘ntraoperative correlate, or falsg negalive — e.g.
Mg reporied scintigraphically as one because of
s oinse position nextto one ancther.

. The most common SLN region was the axillary
ts} followed by the inguinal (32 pis) (Fig. 2).

Criginal papers / Opugisias HEF CITanit

During SLNR 141 LN were removed, reporied as
sentinet on the base of the radioastivity fevel avail-
able and detectad with the gamms probe. The dif-
ference in the number of scintigraphicatly detected
and intraoperatively removed SLNs is due mainly to
some *second-tier” according to NM criteria LN, de-
fined as sentingls in surgery because of the amount
of activity and thair close proximily.

rathology revealed micrometastasis in the SUN
in 22% of studied patients which led to thair restag-
ing from stadium | and i into stage 1l (Fig. 3). The
logicat expectation, that higher preoperative stadium
wouldl be connected with a larger number of micro-
metastases in the SLN was confirmed — with 2 2,4-
fold probability.

All patients that got a stage. Il after SLNB, were
appointed to adjuvant immune or target therapy ao-
cording to clinical and mutation status, with regular
clinical and imaging foliow-up.

Expectedly, all primaries on upper imb drained
into ipsilatéral axilla and all fower imb lesions drained

Axills 48,7

Exilfing
aifintransit i
inpuinal §

Neck

. 2. Pafipnt distritation according to lvmph dralnage re-

(%), Axiliing —~ diainage botlr 10 axilfaly and inguinal
dan; Axitintransit — drainage both fo.axilfary and and an
ansit BLN

HHid 1,3

[ {62

Fig. 3. Distribution of patients gecording to post-SLNE stadium

Eig, 4. Typical lymphatic drainage from & upper limb mela-
noma to ipsilateral axia. tA) SPECT fmage at Injection sifg
d SLN. (8) SPECT/CT with .2 SLNs of idanteal intenstly;
tiogically hegative for micrometasiases. (C) FETAT in
‘g metasiases




Flg. &, Tvpicar ymphatic Mrainage from a right thi

age. (B} Injection site - Liybrid, {65 SPECT
{0, B} - PET/OT in Wolioiv-up - e dissemination

, % SIN

Inj.siter. thigh

Flg: 6. £IA, 50y. 85M ot abdofiriat.skin, left from
midline (A - injectlon site, red arrow), pTea, I8,
Lymph flow o lett axilfa (B - planar, C - hybrid}
and aft inguinal (B} regions, Histologically diaeo-
melastate SLN in axiia. Postoparative stage JIA,
appointed for adjuvant target fherapy

into ipsitateral inguinal region {Fig. 4 and
5). No SLN-in eubital and popliteal areas
were found i our study,

In 20 pis we observed lymph flow io
more than one basin, in 3 pts simuitane-
cusly to axila and inguinal region — both
biopsied {Fig. 8). As reportad in literature,
maore than one drainage basin was more
often to be found if the primary is on the
skin of torso ~ back, abdomen and lurm-
hoszacral regions.

Some patients with simultaneots,
drainage to more than one region but with
different intensity of radiotracer upiake,
there should be a discussion between the
nuciear medicine physician and the sur-
geon. After gamma-probe measurements
andthaving in mind patient’s informed coan-
sent, the surgeon cotld decide to taks b

Aoenigenoiogy & Rsmg,»‘czgy. 2022, LXE 148-565
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sther on clinical observation, using uitrasound
or PET/CT. In our study group, there's still no
ce of relapse in a “left over” drainage reglon,
st SLN-biopsy.
W 7,8% of studied patients, preoperative {pra-
HB} PET/CT was performad, all of them baing
Jmgative for residual tumour tissue of the primary
sf diagnostic excision) and no dissemination, In
5%) patients (9 of tham with a-positive SEN),
fperative PET/CT was done. in 20 of them with
ign of metastases. in 5 patients progressive dis-
5, I one patlent — suspicious finding. Patholegic
ings were as follows — an intransit LN inone pa-
tiFig. 7), metastatic regional LN in two and sY5-
i disease in two patienis, appointed for immune
20V,
the post-BLNB followsup of 2 patient with two
inage zones — axilla and inguinal, with both re-

- 7. G3DY, 38y SSM on the right lag, pT3aNslC), A
BT i the lollow -yl DR2T - single hypermetabions
HANBOUS. 1eston of <TE g right shank, cranial
primary (arrow). Restaged in sfage B, target ther

started.

r:of one {more intense) region only, and leave
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gions positive SENg, follow-up PETCT found &
highly suspicious LN in ipsilateral axilla, proven met-
astatic histologically. Pafient continued on immune
therapy {Fig. 8).

Assessing therapeutic response to adiuvant and
target theraples in the follow-up PET/CT alss has
some distinctive pitfalls, as are the distinction of im-
mune-related phenomena like pseudo- and hyper-
progression, as well as treatment side-sffects — e.g.
sarcoid-fike lymph node reaction or pulmonitis (Fig.
9 and their discrimination from metastalic iesions.
Using semiguartitative parameters adds diagnos-
tic information to visual PET/CT assessment and is
used routinely in our work to distinguish response
to therapy. Specialized software allows caléulation
of standard SUVmax, as well as total-lesion ghycol-
ysis {TLG} arid metabalic tumer volurne (MTV). The
relation between SUVmax of 3 lesion and the mean
uptake in the bleod pool and the liver as reference

Fig. 8. 870, 78y, 38/ left lumbar region, plh L0 Y0 Pno AT, :B'B;
{4, B] - SPECT/CT with SLN Ji iof axila and jefl inguinal region,
both positive for micrometastases with NG upstagingand adjuvarnt
immume therapy started. (€, D) Follow-up PET/ACT with mislasialic
appaaring LN i el axilia — histologically verified.




cHamuL

sites & another param-
eter fsooref used in our
practice with solid tumors,
including melanoma, simi-
larly o the well-known
Deduville score in malig-
nant lymphemas. Gather-
ing prospective data from
Gur pilot siudy would give the chance o assess the

tic stratification.

Discussion

SLNB used to be the msthod mostly connected to
answer the guestion if regional lymph node dissec-
Hor i8 1o be dong - in the case of micromelastasis
in the SLN, in otdar fo improve patient’s prognosis
[4]. Later studies proved however, that complete LN
dissection dossn’ bring 3 ot {o survival [5] dand the

R R el
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-Flg. 8 MM ciilis dorsi, pTobhZa. (A, B) PET/
CT aftar right axilla LN dissection-and radio-
dherapy - discrete peripheral posi-radictherapy
fibrous findings in the right lung, ro metasta
ses. (C} Foilow-up PETCT while on inwnune
" therapyr (D) hypermielabollc consolidation of -
bpper leff lung — lmmune-relfgied pulmonitis;
{E} Newly appeared Rypermetabolic pulmonaiV -
nodites in ihe fight lung suggestive of progres-

sive disease fred arrows/, '

“paradigm” was changed with the help of new ad-
jivart immune and target therapies [6). They are
proving mare effective after early mslanoma re- -
staging with BSLN, including overatl long-term sur- -
vival benefit [7, Bl

The concept of the most exact "mapping” of the
sentinel lymph ncode also underwant decades of
studies, using different protocols and strategies,
most of them combining radiopharmaceuticals :
with dyes. Taechnological development facing hybrid .
SPECT/CT, came. as an gdditional breakthrough for
precise fymphatic: mapping, heiping the surgean -
with exact topography during intraoperative gamma
probe search. Metaanalyses show high detection
rate of the SLN in préoperative SLNGc with follow- -
ing gamma probe search -~ 98,1% in planar and
99-100% in additional targset SPECT/CT [8]. False
negative findings could be decreased and over-
come with correct chiéck of indication {stage and
age of the patient, exclusion of morphologically and
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m ically suspicious Jymph nodes in preoperat ve
trasoun&‘} [16] and experienced staff,

Our stugy confirms the possibifity of SPECTICT
detect more SLNE and to change the surgical ap-
§pf0ach with overcoming the “shine through” phe-
omena of the neighboring 1o injection site lymph
nodes and detecting unexpected in-transit ymph
ades [11-131%

As for now, international guidelines don’t recom-
end the routine use of 18F-FDE-PET/CT for initial
staging of eatly melanoma, sitce BSLN has proven
more exact for unvealing micrometastasis in lymph
nodes. Tha official indications for the use of PET/
T are advanced melanomas and suspicious find-
gs from conventional imaging {141, Ageording to
MCCN, PETICT could be taken into in high-risk pa-

ants with palgable or uitrasound-suspiciaus fymph
nades or'those with a positive SLN and/or in transit
metastatic lymph nodes [15]. in cases where SLN
proved metastatic and adjuvant therapy is to be initi-

Original papers } Opusudaany cmarnts

ated; PET/CT has the advantage of being a single-
study whole-body diagnostic follow-up, checking not
anly for signs of progression but also for treatment
side-effacts, which is also o be observed in our pi-
lot resulis. The results from international studiss on
this setting are however still non-conclusive enough
[16-18},

Conclusion 7
Increasing the use of the established diagnostic al-
gorithm for early stage melancmid and the additional
experience from our ongeing study would hopefully
also "change some paradigms” in our country, help
spread the use of hybrid NM technalogies, bring-ad-

ditional clarity and certainty on the use of PET/CT in
the stit non-advanced melanoma scenatio and im-
prove patient survival and guality of fife,

The authors declare no confiict of interest!
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