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ONCOPLASTIC CONE-SHAPED REMOVAL OF MELANOMA IN SITES
WITH LIMITED SKIN RESOURCES

I. Y. Galaychuk
I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE

Background. According to the existing recommendations of the NCCN, 2-cm margins are optimal for surgical
excision of skin melanoma (SM).

Objective. A method of cone-shaped oncoplastic surgery of SM in sites with limited skin-plastic resources
is presented.

Methods. In the study 30 patients (11 men, 19 women) underwent cone-shaped removal of primary SM on
arm and shin, epigastria and subclavicular sites. Oncosurgical approach involves the following: primary SM is
excised with 2 cm margins around with transforming this round wound into conical using additional incisions;
then conical wound is closed by transverse displacement of lateral skin-fatted flap. The postoperative seam looks
like hook-shaped line. SM thickness is measured by sonography before surgery. Morphological verification is
obtained by cytological examination of smears after superficial scraping biopsy.

Results. Postoperative histology confirmed melanomas in all cases with “clear margins” in all surgical
specimens, and postoperative staging was as follows: pT2bNOMO - in 3 patients, pT2bN1-2MO0 - 4 patients,
pT3bNOMO - 9 patients, pTAbNOMO - 7 patients, and pT4bN1-2MO0 - in 7 patients. Partial marginal necrosis of
displaced flaps was of 4 patients (13.3%). There were no recurrences of melanoma at site of postoperative scar.
3-years disease free survival (DFS) rate was 76.6%, and 5 years DFS rate - 60.0%.

Conclusions. Cone-shaped radical excision of primary melanoma is an appropriate surgery for patients
with SM on the forearms, shoulders, epigastria and subclavicular sites and legs. The one-step oncoplastic radical
surgery without intermediate biopsy prevents local recurrence in site of surgery as well as iatrogenic metastasis

to regional lymph nodes.
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Introduction

Surgery of primary cutaneous melanoma is
very important because radical surgical elimi-
nation of clinically visible melanoma is the main
treatment method to which various adjuvant
methods are added. Recently, a revolution in
the systemic treatment of melanoma took
place. Successful development of immuno-and
targeted therapies has changed the context of
melanoma treatment in general. However, sur-
gical resection is an important treatment consi-
deration even in the systemic therapy era [1-3].

Over the last two decades, a number of cli-
nical studies have been conducted to determine
the extent of surgical removal of primary cuta-
neous melanoma. There was no consensus
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regarding optimal surgical excision margins.
The removal limits of a 1-cm versus 3-cm, a
1 vs 2-cm, and 2 vs 4-cm, etc. have been com-
pared. It is established that a 2 cm excision
margin of localized cutaneous melanoma is
adequate and safe for patients [4-6].

The recommendations by the NCCN in the
Principles of surgical margins for wide excision
of primary melanoma are the same: if tumor
has thickness 1-2 mm - the clinical margins
should be 1-2 cm, if thickness 2-4 mm - margins
2 cm, and if thickness >4 mm - margins 2 cm
[7]. However, the patients diagnosed with shave
and punch biopsy techniques are significantly
more likely to have positive margins on the wide
local excision specimen [8]. Otherwise, wide
excision sites require reconstruction with a skin
graft or local flap at all locations, especially the
extremities and head and neck. Also, in these
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cases the rate of perioperative surgical adverse
eventsincreases as well as wound complications
[4, 6, 9]. Therefore, oncoplastic surgery for
melanomain areas with limited plastic resources
is still relevant.

Thus, a method of cone-shaped oncoplastic
surgery of melanoma in sites with limited skin-
plastic resources (arm, shin, epigastria and
other) is presented in the study.

Methods

A design of radical surgery with full plastic
replacement of surgical wound is shown on
Fig. 1. When planning the operation, the
margins of wide removal of melanoma are
marked on the skin with the tumor location in
the center of a circle (0') with radius r,. A line
0'0o (0'0=2.5r,) is drawn along the axis of the
limb. The cone is formed by drawing the lines
OD and OE. The transverse flap is marking as
two adjacent arcs from the base of the cone -
one arc of a circle of radius r, (r,=4/5 r,), the
second arc of acircle of radius r; (r;=3/5r,). The
cone-shaped melanoma removal procedure is
planning within OECD figure. Then, the tissue
flap separated along perimeter OEBAFO moves
in the oblique-transverse direction towards to
the edge (OD) of the surgical wound so that the

Fig. 1. Surgery design.

flap arc with radius r, closes the main surgical
wound (r,), and the flap arc r, cover the place
of the displaced flap r, [18].

The stereometric design of the surgery may
vary slightly depending on the location of a
melanoma and the volume of soft tissue in the
area.

Clinical cases:

Fig. 2. Patient R., 58 years old, female; skin melanoma pT2bNOMO, stage IIA. Disease free survival (DFS) -

7 years (2014-2021).

b)

Fig. 3. Patient B., 43 years old, female; Skin melanoma pT2bN2cMO, stage IIIB. DFS - 5 years. (2013-2018).
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Fig. 4. Patient M., 56 years old, male; Skin melanoma pT4bNOMO, stage IIC. DFS - 9 years (2007-2016); right
axillary lymph nodes dissection of melanoma metastases in 2016; no disease recurrence up to the end of 2021.

Cone-shaped operation was performed in
30 patients with primary skin melanoma. There
were 11 males and 19 females aged from 30 to
75. The sites of cutaneous melanoma: forearm -
4 cases, shoulder - 5, shoulder joint - 3, epi-
gastria - 3, subclavicula -4, and shin - 11 cases.
The study was approved by the Ethical Com-
mittee of I. Horbachevsky Ternopil National
Medical University, and accordingly, the pa-
tients provided a written informed consent.

The algorithm of preoperative diagnosis
consisted of clinical evaluation of pigmented
lesions, dermoscopy in case of superficial
spreading melanomas, and ultrasound measu-
rement of melanoma thickness (in vivo) with
sonography of regional lymph nodes. Chest/
abdomen staging CT was performed for pa-
tients with node-positive disease. Morphological
verification of melanoma was obtained by
superficial scraping biopsy with cytological
examination of smears. The preoperative diag-
nosis of melanoma was consistent with the
clinical cTNM classification.

In practice, the surgery is carried out in the
way according to Fig. 2a, b. After marking, a
scalpel at a distance of 2 cm from the edge of
the melanoma cut the skin and subcutaneous
fat perpendicularly. The conical skin-fatted flap
is removed along with the superficial muscular
fascia and then the edges of the wound are
mobilized around its perimeter. Next, at the
base of the cone with a scalpel an oblique cross-
sectional wave with two arcs of larger and
smaller radius are made. This skin-fatted flap
above the muscular fascia continues to be
mobilized, and then the mobilized tissue in the
oblique-transverse direction is moved to the
opposite edge of the conical wound, sutures and
drainageare put.Asaresult of plasticreplacement
of surgical wound the hook-like seam occurred;
its longer part is located along the axis of the

limb and the shorter one - across it (Fig. 2c).
Healing usually takes place by primary tension.

Results

Histological examinations, which were per-
formed after radical surgery, confirm mela-
nomas in all cases. Also, the “clear margins”
were confirmed in all surgical specimens. Dis-
tribution by Breslow thickness: pT2b - 7 me-
lanomas, pT3b - 9, and pT4b - 14; by Clark’s
invasion: level III - in 11 specimens, levels IV -
12, and levels V - 7. Lymph node metastases
(N1 and N2) were confirmed histologically after
lymph nodes dissection in 11 patients.

Postoperative staging was as follows:
pT2bNOMO - in 3 patients, pT2bN1-2M0 - 4
patients, pT3bNOMO - 9 patients, pT4AbNOMO - 7
patients, and pT4bN1-2MO0 - 7 patients.

Local complications: partial marginal
necrosis of the displaced flaps was evidenced
in 4 elderly patients (13.3%). There were no
recurrences of melanoma at the site of posto-
perative scar.

A 3-year disease free survival (DFS) rate was
76.6% (23 patients), and a 5-year DFS rate -
60.0 % (18 patients).

This method of melanoma removing has
shown its effectiveness not only in the extre-
mities, where there is usually a lack of plastic
resources, but also in sites where bone contours
(e.g., costal arch, clavicle) limit plastic wound
closure by the method of Limberg. In general,
the method of radical removal of melanoma
with the formation of a cone-shaped surgical
wound has proven its effectiveness. Despite the
fact that a larger surgical wound is formed, it
is possible to plastically close this wound with
adjacent tissues using their transverse displa-
cement. Thus, this type of radical surgery allows
obtaining satisfactory cosmetic and functional
results.
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Discussion

The discussion about surgical margins of
melanoma lasts for several decades including
many clinical trials. However, the same me-
thodological principles were inherent for all
these clinical studies: biopsy is the first surgery,
and next surgery is wide local excision (WLE) of
postbiopsy scar. According to the published
results and recommendations of the AAD,
ESMO and NCCN, the primary melanoma
should be removed by excisional biopsy within
1-3 mm from the edge of the tumor using local
anesthesia[7, 10, 11]. The WLE is recommended
after complete histological examination of the
biopsy-removed melanoma. Moreover, it takes
4-6 weeks between two surgeries. In our opinion,
the second surgery at distance 2.0 vs 4.0 cm
(or 1 vs 3 cm) has nothing with melanoma for
the simple reason that it (melanoma) has
already been removed 4-6 weeks earlier. In fact,
the linear post-biopsy scar is excised during the
second operation. Usually the pathologist does
not detect signs of melanoma in fresh scar
tissue.

Thus, with this methodological approach,
we can predict that results of treatment will not
differ. Indeed, there were no significant diffe-
rences in melanoma-specific and overall
survival of the patient groups comparing the
wide (3-5 cm) and narrow (1-2 cm) margins of
biopsy-scar removing. The overall local re-
currences including in-transit metastases were
remarkably similar between 1 cm and 3 cm
groups [4, 5,9, 12, 13].

Such data were obtained in most clinical
studies from 2001 to 2019. This creates illusion
that the surgical margins for removal of primary
melanoma do not matter (2.0 or 4.0 cm; 1.0 or
3.0 cm), because the survival rate in the
comparative groups is just about the same [4,
6, 12, 14, 15]. However, in 20-35% of patients
with stage Il melanoma (pT2b, pT3a/b, pT4a/b)
metastatic lesions in regional lymph nodes
were evidenced during the second surgery [4,
16, 17], which indirectly confirmed the fact that
excisional biopsy may affect development of
locoregional metastases.

Our clinical study shows the true surgical
margins in excision of primary melanoma. In
these cases, the term oncosurgical is used to
refer the one-step radical removal of skin
melanoma compare to the dermatological
approach [19].

What do we gain from the oncosurgical
approach? The first surgery with full plastic
replacement of surgical wound becomes a
radical surgery of primary melanoma. We get
rid of two-stage surgery with an interval of 4-6
weeks; the time of treatment is reduced, which
has a positive effect on the emotional state of
the patient.

Primary WLE of melanoma most likely
involves microsatellites; that is why there were
no recurrences at the postoperative scar in the
study, while the incidence of local recurrence
for shave, excisional, incisional, and punch
biopsy was 4.9%, 6.5%, 14.3%, and 6.1 %
respectively [8]. In addition, primary WLE de-
creases the iatrogenic dissemination of malig-
nant cells into regional lymph nodes compare
to excisional biopsy under local anesthesia.
However, the careful ultrasonic monitoring of
the regional lymph nodes should be carried out
during the follow-up of these patients.

Conclusions

This clinical experience shows that cone-
shaped radical excision of cutaneous melanoma
is a reasonable surgery for patients with me-
lanoma on the forearms, shoulders, epigastria
and subclavicular sites and legs.

From the edge of the primary melanoma it
is necessary to make a 2 cm marking for a wide
local excision of this melanoma. The one-step
oncoplastic radical surgery of primary mela-
noma without the intermediate biopsy prevents
local recurrence in the site of surgery and also
it prevents iatrogenic metastases to regional
lymph nodes.

Decision making for radical resection of
primary skin melanoma may be based on its
cytological verification and ultrasound measu-
rement of melanoma thickness in vivo.
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PAUKAJIBHE KOHYCOIIOAIBHE BUJAJIEHHA MEJIAHOMH B MICIIAX
3 OBME’XEHUMMU INTACTHYHHUMHU PECYPCAMH HIKIPH

I. . Fanaiiuyk
TEPHOMLIbCbKUV HALTOHAJIbHUM MEANYHWIA YHIBEPCUTET IMEHI . 5. FOPBAYEBCHKOIO MO3 YKPAf/:/M,
TEPHOIIL/b, YKPAIHA

BcTyn. BionogidHo 00 icHyto4ux pekomeHoayiti NCCN, 2-caHmumemposi Kpai pesekyii € onmumManbHUMU
0415 Xipyp2iyHo20 8udasneHHsA MeaaHomu wkipu (MLL).

MeTa. llpedcmasumu Xipyp2iyHy MemoouKy padukanbHO20 KOHYconodibH020 8UOA/IEeHHSA MeAaHOMU 8
Micysx 3 06MeXeHUMU NAACMUYHUMU pecypcamu WKipu.

MeTtopn. ¥ 30 xgopux (4o. - 11, 4CiH. - 19) 3acmocosaHo MemoduKy KOHyconodibHo20 8UOANEHHSA NePBUHHOI
MLLI, 10Kai308aHOI HO 8EPXHIX | HUXCHIX KiHYigKaX, enizacmpii ma niokatovu4HuUX 0inaHkax. Memoduka onepayii

noasz2ana 8 momy, wo MLL supizanu 3 2-cM Kpasmu pe3ekyii Ha8K0/10, ymeopeHy okpy2ay onepayiliHy paHy 3a
donomoz20t0 d00aMKO8UX pO3pizie nepemeopro8anu 8 KOHiYHY. [laacmuyHe 3aKpumms KOHIYHOI paHu
30iliCHIB8ANU WAAXOM NONEPeYHO20 3MiujeHHA 6iYHO20 WKIPHO-#UpP0o8o2o kaanms. [licas naacmuku paHu
ymeoptogasca 2a4konodibHull nicisonepayiltiHuli wos. eped onepayieto moswuHy ML sumiprosanu 3a
donomozoro Y3/, a Moppon02ivyHy 8epudikayito ompumysanu WAAXOM YUmMOon02iyHo20 00CNiOHEHHS MA3Ki8 3
noeepxHi MeaaHoOMU.

PesynbTaTtw. flicagonepayiliHi 2icmono2iyHi 00cnidxnceHHA nidmeepouanu HASIBHICMb MeAaHOMU 8 YCixX

8UNAOKAX i3 «4UCMUMU KpaaMu pe3sekyii» y 8cix XipypeiyHux 3paskax. byau ecmaHoesneHi HacmynHi cmadii

3ax80pto8aHHA: pT2bNOMO - y 3-x xgopux, pT2bN1-2MO - 4 xgopux, pT3bNOMO - 9 xgopux, pT4bNOMO - 7 xgopux
ipT4bN1-2MO0 - 7 xeopux. Yacmkosuli kpaliosuli Hekpo3 3miujeHux kaanmie 6ys giomiveHul y 4 xeopux (13,3%).
Peyudusie MenaHomu 8 dinaHyi nicisonepayiliHoz2o pybys He 6y/a10 NPOMA20M YACY CNOCMepPeXeHHS. 3-piyHa
6e3peyudusHa 8UXUBAHICMb cmaHosuna 76,6%, a 5-piyHa - 60,0%.

BUCHOBKW. PadukasbHe KOHYconodibHe 8UCiYeHHs nepeuHHOI MenaHOMU € QOYiNbHUM XipypaiYHum
8MPYYAHHAM y X80pUX 3 noKanizayieto ML Ha nepednaivysx, nae4yax, enieacmpii ma niokAYUYHUX OiNAHKOX
i 2ominkax. OOHOeMaNHA OHKONAACMUYHA paduUKa/aALHA onepayis 6e3 npomidxHoi 6ioncii yHeMoxuearoe
BUHUKHEHHS I0KA/bHO20 peyudusy MeaAaHOMU 8 OifAHYi onepayii, a makox 3anobicae Ampoz2eHHoOMY
MemacmasyeaHHo 8 perioHapHi fimpamuyHi sy3au.

KJ/TFOUOBI C/IOBA: menaHoMa LUKipU; Kpai pe3eKLiii; oHKonnacTu4Ha onepadis.
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