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EDITORIAL

Maciej Krzakowski1, 2, Łukasz Stolarczyk3
1Department

of Lung Cancer and Thoracic Tumours, the Maria Skłodowska-Curie National Research Institute of Oncology, Warsaw, Poland
Oncology in Clinical Practice
3Section of Scientific Information, Via Medica, Gdansk, Poland
2Editor-in-Chief

On the completion of the year 2022
for Oncology in Clinical Practice

With this issue of Oncology in Clinical Practice (OCP)
we are closing the current volume. This has motivated
the Editors to share some insights into the Journal’s
status quo, as well as to acknowledge those who actively
supported us during this year that is about to end.
We have managed to publish all six issues in
the 2022 volume on a timely basis, that is no later than
the last day of every second month, meeting again this
basic criterion of any journal’s credibility. The volume
has included 11 research papers, 18 reviews, and 7 case
reports. Three new Society guidelines have also become available: the first on diagnostic and therapeutic
management of thoracic neoplasms, the second on skin
carcinomas and the third on melanoma patients in issues
2022/1, 2022/2 and 2022/6, respectively. At the moment,
when the last issue is being published, there have been
18 early publications in the ‘online first’ panel.
This year, the article that has, so far, generated most interest in terms of downloads (over 400)
and views (over 2000) has been the review titled:
‘EORTC QLQ-C30 and EORTC QLQ-PR25 — tools
for assessing the quality of life of men suffering from
prostate cancer’ by Jurys et al. from the Medical University of Silesia, Poland [1]. Their review describes
important areas of health-related quality of life in
patients with prostate cancer. Some of the challenges
facing this line of research are elucidated. Assessment
of quality of life in cancer patients is an integral part
of clinical trials, and it is very important in clinical
practice due to significant improvements in the management of patients.
Received: 05.12.2022

Accepted: 05.12.2022

Besides the Editors, the scholars who have authored
or co-authored the largest number of articles published
this year in both ‘online first’ and/or in the final issues are:
— Barbara Radecka from the Department of Oncology,
Institute of Medical Sciences, University of Opole,
Poland [2–5],
— Izabela Chmielewska from the Department of
Pneumonology, Oncology and Allergology, Medical
University of Lublin, Poland [6–8], and
— Agnieszka Jagiełło-Gruszfeld from the Department
of Breast Cancer and Reconstructive Surgery, National Oncology Institute of Maria Sklodowska-Curie — National Research Institute, Warsaw, Poland
[3, 9, 10].
The Editors would like to take this opportunity to
thank these researchers for their contribution, hoping that those articles will generate readers’ interest
and citations. Of particular interest are the articles
by the authors from the Medical University in Lublin
describing new therapeutic options in non-small-cell
lung cancer patients with various genetic abnormalities (KRAS and MET mutations). Another important
article presents the evolution of treatment in patients
with pancreatic cancer.
Regarding citations, it is always worth remembering that citations are essential in shaping the impact
and visibility of every scientific journal. And, as far as
the Web of Science Core Collection (WoS CC) is concerned, citing papers published in a given journal during
the recent past two years are most contributive. This is
not surprising because, as we all know, only such cita-
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tions will be included in the annual calculation of impact
factors if applicable. The three so far most frequently
cited articles in 2022 from the past 2 years are included
in the References, numbers: 11–13 [11–13]. In the most
cited one by Sobiborowicz et al. [11], the authors from
the National Research Institute of Oncology describe
new diagnostic and therapeutic insights into rare mesenchymal tumors. They summarize the data on molecular
pathogenesis of perivascular epithelial-cell tumors
and review the role of targeted therapeutic approaches.
The editors would like to take advantage of this
editorial to encourage our authors to accuarately cite
papers published in OCP whenever they submit (or
co-author) manuscripts to any other journal indexed
in either Science Citation Index Expanded (SCIE) or
Emerging Sources Citation Index (ESCI), two databases
belonging to the WoS CC. This is especially important
given that we still have too many articles published in
OCP that have never been cited, which means that
those articles have not been cited even by their authors
or colleagues from their respective research organizations. The permanent underlying importance of citations
has now become even more critical in the case of OCP,
which has been an ESCI journal since 2018. By the end
of July 2022, Clarivate Analytics, the owners of the Web
of Science platform have announced that journal impact
factors will be officially calculated for ESCI journals
for the first time and published in the 2023 Edition
of Journal Citation Reports (JCR) alongside all SCIE
periodicals. We estimate that the first IF for OCP may
be in the region of 0,500 and will be verified around
the end of June 2023.
It is almost the Editors’ obligation to acknowledge
and thank our most active reviewers. The generosity with
which they devoted their time to produce high-quality
reviews is essential for for proper processing of manuscripts submitted to the Journal. The three most prolific
OCP reviewers in 2022 have been
— Barbara Radecka from the Department of Oncology,
Institute of Medical Sciences, University of Opole;
— Adam Płużański from the Department of Lung
and Thoracic Cancers, the National Research Institute in Warsaw;
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— Tomasz Kubiatowski from the Department of Clinical Oncology, Medical University in Olsztyn.
To further optimize the OCP review process, our
Editorial Office will be individually reaching out to all
reviewers listed in the Journal’s records to update their
statuses and specific areas of expertise.
Finally, the OCP Editors and the Publisher wish
all friends and persons supporting Oncology in Clinical
Practice a Merry Christmas and prosperous New Year,
hoping that together we will continue to further improve
the standing of this valuable Polish scientific periodical.
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According to the authors and editors, this report contains the best justified principles of diagnostic and therapeutic
procedures prepared on the basis of the scientific value of evidence and recommendations. These principles should
always be interpreted in the context of an individual clinical situation. The recommendations do not always correspond
to the current reimbursement rules in Poland. In case of doubt, current possibilities for reimbursement of individual
procedures should be determined.
The quality of scientific evidence
I — Evidence from at least one large randomized controlled clinical trial (RCT) of high methodological quality (low
risk of bias) or meta-analysis of properly designed RCTs without significant heterogeneity
II — Small RCTs or large RCTs with risk of bias (lower methodological quality) or a meta-analysis of such studies
or RCTs with significant heterogeneity
III — Prospective cohort studies
IV — Retrospective cohort studies or case-control studies
V — Uncontrolled studies, case reports, expert opinions
2. Strength of recommendations
1 — Recommendation based on high-quality evidence on which unanimity has been achieved or a high level of
expert team consensus
2A — Recommendation based on lower-quality evidence on which unanimity has been reached or a high level of
expert team consensus
2B — Recommendation based on lower-quality evidence on which moderate expert consensus has been achived

Methodology
Review of all phase II and III clinical trials available
in PubMed and published between 1990 and 2021 and
containing the term “melanoma” and current recom-

mendations of the European Society Medical Oncology (ESMO), American Society of Clinical Oncology
(ASCO), National Comprehensive Cancer Network
(NCCN), and the Polish Society of Clinical Oncology
(PTOK).

Part I.
Skin and mucosal melanoma
Summary
Diagnostics
— Dermatoscopic examination (dermoscopy) is recommended for the assessment of skin lesions, especially
before their planned excision.
— In the case of skin lesions, an excisional biopsy should be performed (in most cases under local anesthesia),
with a minimal surgical margin of 1–2 mm (III, 2A).
— The elements of microscopic histopathological reporting of primary cutaneous lesions should obligatorily
include (1) infiltration thickness in mm according to Breslow in mm, (2) presence or absence of ulceration,
(3) number of division figures per 1 mm2 (mitotic index), (4) pT staging, (5) growth phase, (6) presence
or absence of microscopic satellite foci, (7) peripheral and deep surgical margin (assessment of radicality
of surgical procedure).
— Molecular testing for the presence of BRAF gene mutations is mandatory in patients with stage III (operable and non-operable) and IV (I, 1) and recommended for stage IIC.

Staging
— Physical examination with a careful assessment of the entire skin (especially the assessment of other suspected
pigmented lesions, satellite or in-transit nodules, regional lymph nodes, and possible distant metastases).
— In higher stages, it is recommended to perform an ultrasound examination (US) and computed tomography
(CT), and/or positron emission tomography (PET) for proper staging.
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Treatment for stage I–III melanoma (resectable)
— Radical excision of the scar after excisional biopsy of the primary lesion is recommended in all patients with
appropriate resection margins (melanoma in situ 5 mm, melanoma with Breslow thickness ≤ 2 mm — 1 cm,
melanoma with Breslow thickness > 2 mm–2 cm) (I, 1).
— Sentinel lymph node biopsy (SLNB) is recommended in the case of infiltration with Breslow thickness ≥ 0.8 mm or (micro) ulceration on melanoma surface, regardless of Breslow thickness (pT1b–T4b) (I, 1).
— Sentinel lymph node biopsy should be performed simultaneously with radical excision of the scar after
melanoma excisional biopsy.
— Lymphadenectomy in the case of positive sentinel lymph node biopsy is not routinely recommended (I, 2A).
— Lymphadenectomy is indicated in the presence of metastatic melanoma in clinically detected lymph nodes
(II, 2A).
— Systemic adjuvant therapy with immunotherapy (anti-PD-1: nivolumab or pembrolizumab) or targeted
therapy (dabrafenib/trametinib, in the presence of BRAF gene mutation) is indicated in all patients with
stage III after metastases resection or after resection of stage IV lesions (nivolumab) (I, 1).
— Radiotherapy as adjuvant treatment is not recommended (II, 1).

Treatment of stage III (inoperable) and stage IV
— For patients with metastatic disease, enrollment in clinical trials is the most appropriate treatment.
— Systemic treatment of patients with BRAF V600 mutation includes BRAF inhibitor (in combination with
MEK inhibitor) and, regardless of BRAF mutation status, immunotherapy anti-PD-1 (nivolumab or pembrolizumab), anti-CTLA-4 (ipilimumab) antibodies in monotherapy or in combination (nivolumab with
ipilimumab) (I, 1).
— The optimal treatment sequence (especially in the presence of BRAF mutation) has not been definitely
established yet.
— The use of combination therapy with BRAF and MEK inhibitors is associated with a high response rate (approximately 70%) and quick symptom resolution, while treatment with anti-PD-1 antibodies results in a lower
response rate; however, responses are mostly long-term and persist even after discontinuation of therapy.

Follow-up after treatment
— Patient education regarding skin and lymph node self-examination.
— Medical history and physical examination, including a comprehensive skin assessment, especially the area
of scar after resected melanoma and regional lymph nodes (every 3–6 months for the first 2–3 years, then
every 3–12 months up to 5 years, and once a year after 5 years) (II, 2A).
— Ultrasound examination of regional lymph nodes every 4–6 months if a positive sentinel lymph node is
detected without lymphadenectomy and if sentinel lymph node biopsy was not performed in the case of
skin melanomas ≥ pT1b (every 4 months for the first 2 years, then every 6 months for the next 3 years, up
to 5 years inclusive).
— In asymptomatic patients after 5 years of follow-up, imaging examinations are not recommended.
— The frequency and type of examinations, as well as the duration of the observation, should depend on
individual risk of disease recurrence (II, 2A).

Epidemiology and etiology
Melanomas are malignant neoplasms originating
from neuroectodermal melanocytic cells. In Poland,
melanomas are relatively rare — the standardized incidence rate is about 6 per 100 000, which corresponds
to about 3 800 cases per year in recent years (about
1800 in men and about 2000 in women). However,
melanomas are neoplasms with the largest incidence
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growth rate, i.e. increase of newly diagnosed cases. In Poland, in the years 1980–2010, the number of
cases increased almost threefold. The median age
of onset is similar for both sexes and is approximately
50 years. Standardized mortality rates are around
2.1 per 100 000 in men and 1.4 per 100 000 in women,
accounting for an estimated 700 and 710 deaths from
melanoma among men and women, respectively, in
recent years [1–3].
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The following are considered to be the most important factors of the increased melanoma risk: (1)
high exposure to ultraviolet (UV) radiation, both
natural (sun rays, especially sunburn in childhood
and young age) and artificial (e.g. tanning beds, solariums), (2) constant mechanical or chemical irritation,
(3) low skin pigment and (4) genetic predisposition,
e.g. familial atypical mole syndrome (FAMS) (III, 2A).
Protection against excessive UV radiation represents
the most important element of melanoma primary
prevention (III, 2A).
In over 90% of cases, melanomas develop in the skin.
However, melanocytes are also found in locations other
than skin (epithelium of respiratory tract, digestive tract,
and genitourinary mucous membranes, as well as uvea
and meninges), which may lead to primary melanoma
development also in these locations.
Mucosal melanomas are very rare neoplasms and account for up to 1% of all melanomas (several dozen cases
are recorded annually in Poland). They mainly develop as
tumors of head and neck (nasopharynx), gastrointestinal
tract (most often in the anal area), and the genital area
(mainly vulva and vagina) [4]. Melanomas of the mucous
membrane are a condition which most commonly affects
older patients (mean age of onset is about 70 years), although primary oral mucosal melanoma often occurs at
an earlier age [5, 6]. Mucosal melanoma is more common
in women than in men, mainly due to the development of
the disease in the genital area. It is estimated that 20%
of mucosal melanomas are multifocal [7], compared
with less than 5% of skin melanomas [8]. About 40% of
mucosal melanomas are colorless (amelanotic) while in
the skin they occur in less than 10% of cases. Mucosal
melanomas are characterized by an aggressive clinical
course and poor prognosis. Most patients eventually
develop distant metastases despite radical surgery. The
5-year survival rate in mucosal melanoma is only 25% [9].
In about 3% of cases [10] melanoma cells are found
in the lymph nodes or other organs — the primary melanoma lesion cannot be determined and this is the socalled melanoma with an unknown primary (MUP) (T0).
MUPs should be treated as cutaneous melanomas. At
diagnosis, in approximately 80% of patients, skin melanoma is a local lesion, while the regional and metastatic
stage is diagnosed primarily in approximately 15% and
5% of patients, respectively. The 5-year survival rates
in early melanoma are 70–95%, and 30–70%, 20–40%,
in regional and metastatic stage, respectively, despite
using modern systemic treatment.
Advances in adjuvant and palliative treatment are
still unsatisfactory in patients with metastatic cutaneous melanoma, and, therefore, melanoma should be
detected at the earliest possible stage of the disease.
Due to the localization, early identification of the primary lesion (microstaging I — excisional biopsy of the

primary lesion) and regional lymph nodes metastases
(microstaging II — sentinel lymph node biopsy) enable
cutaneous melanoma radical treatment.
The primary and obligatory rule should be multidisciplinary team (MDT) management of melanoma
patients. Team members should be experienced in the
diagnosis and treatment of melanomas. Above all this
roule should be applied to patients with stage III and
IV melanomas [11, 12].

Diagnostics
Skin melanoma may be suspected when skin lesions develop de novo or on the basis of a pigmented
nevus. The medical history should include questions
about the condition of the skin, i.e. any changes in the
existing skin moles, the appearance of new pigment spots
and accompanying symptoms (e.g. pruritus), and factors
increasing the risk of skin melanoma (e.g. sunburn, use
of self-tanning beds — solarium, family history of melanomas and previous immunosuppressive treatment,
or human immunodeficiency virus [HIV] infection).
It should be emphasized that in more than 60% of melanomas diagnosed during clinical assessment, medical
history is unrevealing.
Clinical symptoms are sometimes grouped into systems to facilitate diagnosis (Tab. 1). The best known is
the American clinical system ABCDE, currently used
mainly for educational purposes, as it allows identifying
only part of melanomas, mainly superficially spreading
melanomas, and significant part of advanced melanomas. It cannot be used as a screening diagnostic tool in

Table 1. ABCDE Rule allowing for the initial identification
of some melanomas based on clinical examination without
the use of additional diagnostic methods

ABCDE System
A (asymmetry) — melanoma is asymmetrical according to
each axis of the lesion, unlike benign moles, which are usually
round or oval, additionally presenting irregular shape with
protrusions called islands
B (borders) — uneven and notched
C (color) — variety of colors (from different shades of brown
to black, steely) with uneven pigment distribution, frequently
with spot deposits (especially visible in dermatoscopy)
D (diameter) — higher than 5 mm or dynamics of morpho
logical changes in the tumor
E (elevation or evolution) — elevation of surface above the level
of surrounding epidermis. Thin melanomas (thickness ≤ 1 mm
according to the Breslow scale) make it impossible to palpate protuberance compared to normal skin surrounding the lesion; more
important than elevation of primary lesion is extension or evolution
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clinical practice. The ABCDE clinical system does not
allow for proper classification of about 50% of melanomas (especially early melanomas < 5 mm in diameter,
nodular melanomas, usually without color heterogeneity
or border irregularity, as well as nonpigmented [amelanotic] melanomas and scalp lesions) [1].
However, the most important element allowing
early diagnosis of melanoma is a comprehensive skin
examination (IV, 2A). Thin melanomas (with Breslow
thickness < 1 mm) are usually detected during a physical examination, but very rarely by the patient or
family members. Thorough skin examination should be
performed, if possible, during every outpatient visit or
hospitalization. The principle is to assess full-body skin
in good lighting, including difficult-to-reach areas (head,
acral area — hands and feet, interdigital spaces, genitals
and anal region, and mucous membranes).

Table 2. Clinical differential diagnosis of cutaneous
melanoma

Differential diagnosis

— Venous extravasation

Medical conditions to be considered during differential diagnosis of early and locally advanced skin
melanoma are presented in Table 2.

— Pigmentosus ebaceous cyst

Dermoscopy (dermatoscopy)

— Onychomycosis

The recommended test used in the initial, quick,
and non-invasive diagnosis is dermoscopy (dermatoscopy)
(II, A) [13, 14]. The examination consists of a visual assessment of all lesions on the patient’s skin using a hand-held
dermatoscope with either polarized or non-polarized
light with immersion at 10-fold magnification [13, 14].
Dermoscopy improves diagnostic sensitivity by about
30%. The simplest principle of dermoscopic evaluation
(the so-called Argenziano three-point checklist of dermoscopy) is based on the clinical suspicion of melanoma
if two of the following three criteria are met: 1) asymmetric distribution of dermoscopic structures within the
lesion, 2) atypical pigment network (APN), 3) blue-white
veil. The sensitivity and specificity of this diagnostic
method reach 96.3% and 94.2%, respectively. Other
methods of dermoscopic analysis, including the ABCD
dermoscopic method, pattern analysis, seven-point
scale, Menzies method, or CASH (color, architecture,
symmetry, homogeneity) algorithm, are characterized
by comparable sensitivity with slightly greater specificity.
It should be emphasized that these dermoscopic evaluation systems do not apply to lesions in “special locations”
involving the skin of the face and acral region — palms
and soles, and on the nail plate, on mucous membranes
of the mouth and genitals. In such cases, it is necessary to
use dermoscopic algorithms, developed separately based
on characteristic features and dermoscopic patterns for
the above specific locations. In the case of syndrome
of atypical moles, it may be a useful practice to collect
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Early skin melanoma
— Melanocytic naevus, including junctional melanocytic naevus
and compound melanocytic naevus
— Blue naevus
— Simple lentigo
— Actinic/solar keratosis
— Superficial basal cell carcinoma
— Spitz naevus
— Tattoo

Locally advanced melanoma
— Seborrhoieic keraratosis/wart
— Dermatofibroma/fibrous histiocytoma
— Keratoacanthoma
— Pigmented basal cel carcinoma
— Hemangioma
— Pyogenic granuloma/lobular capillary hemangioma
— Kaposi sarcoma
— Glomus tumor
— Other appendicular tumors, particularly pigmentosus
— Subungual or subcorneal hematoma

photographic documentation of selected lesions or the
entire surface of the skin (total body photography) and
to compare the photos taken and the observed skin lesions at successive time intervals. Some systems perform
an automated comparison of dermoscopic images at
successive time intervals, but they are not widely used
due to technological limitations.
Initial dermoscopic diagnosis can be verified with
reflectance confocal microscopy (RCM) as part of
specialist dermatological advice. In justified cases,
when an excisional biopsy is not possible (e.g. suspected
melanoma in the area of extensive birthmarks in young
children), it is possible to perform dermoscopy-guided
biopsy and histopathological examination.

Histopathological diagnosis — excisional biopsy of
the primary skin lesion (microstaging I)
Excisional biopsy of the primary skin lesion, clinically
suspected of being malignant melanoma, is the procedure of choice as it provides microscopic confirmation
of melanoma diagnosis and makes it possible to obtain
information about the most important prognostic factors, which are used for further treatment planning
(microstaging) (III, 2A) [1, 12, 15]. There are no indications for „prophylactic” excision of birthmarks that do
not raise suspicion of skin melanoma.

Piotr Rutkowski et al., Expert recommendation on diagnostic-therapeutic management of melanoma patients

Excisional biopsy — technique

Extremities — the longest
axis in the axis od extremity
parallel to the lymphatic
vessels
Minimal margin 1–3 mm
Lymphatic vessels
The entire lesion sent
for pathological
examination
Local anaesthesia

Figure 1. (According to W. Ruka) Recommended direction of
the cut during the excisional biopsy. Spindle-shaped excision
of the suspected pigmentary lesion should be made collaterally
to the regional lymph vessel (toward the nearest draining
lymph node/lymph vessel confluence), in the majority of cases
enabling a primary suture of the wound

Excisional biopsy is a simple surgical procedure
and is often possible to run outpatient. Excision of
a suspected skin lesion is performed under local infiltration anesthesia with a lateral margin of 1–3 mm of
unchanged skin. Apart from the entire thickness of the
skin, the surgical preparation also contains a superficial
layer of fatty tissue; the fascia is not cut out, and the
wound is closed with a primary suture. The skin incision
should be in line with the long axis of the body (Fig. 1),
only facial skin should be cut in line with aesthetic
lines. Transverse cuts (in the limb localization) should
never be performed, as in case of reoperation, they
result in a very bad cosmetic effect and are considered
an error for oncological reasons.
The results of fine-needle or core-needle aspiration biopsy and incisional (section) or shave biopsy
do not provide reliable information regarding primary
melanoma in accordance with the requirements of the
American Joint Cancer Committee/Union Internationale Contre le Cancer (AJCC/UICC) system, and these
methods should not be used.
In the case of very large and ulcerated lesions, the
sampling procedure can use imprint cytology, consisting in pressing the glass slide against the tumor surface
and sending the collected material for cytological
examination, a fine-needle or core-needle biopsy, as
well as incisional biopsy (with taking a section from
the lesion).

Histopathological diagnosis
Pathological examination of the material obtained
by excision of the primary lesion consists of macro- and
microscopic examination with the specification of mandatory and conditionally tested features, which should
be included in a standardized histopathological report.
1. Macroscopic examination
a. Size of removed skin fragment with the lesion
(3 dimensions).
b. Lesion size (2 dimensions).
c. Color (uniform, non-uniform).
d. Lesion border (regular, irregular).
e. Nodule (present, absent).
f. Margin (lateral, depth).
2. Microscopic examination of the skin with the lesion.
Compulsory microscopic features:
a. Histopathological diagnosis according to the
World Health Organization (WHO) 2018 histopathological classification of melanocytic tumors
and the ICD-O code.
b. Breslow thickness in millimeters, measured from
the granular layer of epidermis or ulcer bottom to
the deepest infiltrating melanocyte nests.
c. pT staging according to the 8 th edition of
AJCC/UICC 2017 pTNM classification [16].
d. Presence or absence of a full-thickness ulcer resulting from melanoma cell penetration into the
epidermis, other than a mechanical ulcer, and its
extent determined by the diameter or percentage
of affected skin area over the tumor.
e. Number of division figures per 1 mm2 (only in the
vertical component, measured in the fields with the
highest mitotic activity, the so-called hot spots).
f. Growth phases (horizontal [radial] — intra-epidermal, in situ and sagittal [vertical], always
invasive cutaneous).
g. Presence or absence of microscopic satellite foci
(foci from melanocytes over 0.05 mm in diameter
at a distance of more than 0.3 mm and up to 2 cm
from the invasive component of the primary melanoma — feature N).
h. Peripheral margin (from in situ and invasive component) and in the depth.
Features conditionally determined in the histopathological report:
a. Regression degree.
b. Clark infiltration depth (level I, II, III, IV, V).
c. Cell type (epithelioid, fusiform, small, pleomorphic, other).
d. Presence and intensity of tumor-infiltrating
lymphocytes (TILs) assessed only in the vertical
component: absent, moderately abundant — TILs
non-brisk, abundant — TILs brisk.
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e. Presence or absence of lymphatic and blood vessels infiltration.
f. Presence or absence of nerve trunks infiltration.
g. Presence of nevus.
In selected cases, to confirm clinically occult metastases in sentinel lymph nodes and distant metastases,
the differential diagnosis between benign and malignant
melanocytic lesions should encompass immunohistochemical tests with antibody panel including HMB45,
Melan A, p16, SOX-10, and Ki-67.
The WHO Classification of Skin Tumours, the 4th
Edition 2018, distinguishes the following types of melanoma [17]:
— melanocytic tumors in intermittently sun-exposed skin;
• superficial spreading melanoma, low-CSD melanoma;
— melanocytic tumors in chronically sun-exposed skin;
• lentigo maligna melanoma,
• desmoplastic melanoma;
— Spitz melanoma;
— acral melanoma;
— mucosal melanomas: genital, oral, sinonasal;
• mucosal lentiginous melanoma,
• mucosal nodular melanoma;
— melanoma arising in blue nevus;
— melanoma arising in giant congenital nevus;
— ocular melanocytic tumors;
• uveal melanoma: epithelioid cell melanoma,
spindle cell melanoma type A, spindle cell melanoma type B,
• conjunctival melanoma;
— nodular melanoma;
— nevoid melanoma;
— metastatic melanoma.
Assessment of PD-L1 receptor expression, reported
as a percentage of tumor positive cells, may be useful in
patients with stage III or IV (I, 2B), although its clinical
application is currently very limited [10].

Molecular diagnostics
Performing BRAF gene mutations testing (in
formalin-fixed paraffin-embedded [FFPE] tissue
specimens) is obligatory in patients with stage III
(operable and inoperable) and stage IV (I, 1) melanoma [10] and recommended in stage IIC. However,
mutation testing is not recommended in patients
with stage I and IIA–IIB primary melanomas [10]. In
the absence of BRAF gene mutation, NRAS and KIT
genes mutations testing (II, 2B) should be considered
[10]. There is no need for additional sampling from
metastases to verify the presence of molecular abnormalities. Genetic testing should be performed in
centers subject to quality control (QC). Laboratories
should have two alternative methods to identify BRAF
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gene mutations at codon 600. The most commonly
used tests are based on the qPCR method, which
allows identifying the most common mutations in
a relatively short time and with high sensitivity. The
second method of BRAF gene mutation testing should
allow for precise verification of codon 600 mutation
type; in such cases, direct Sanger sequencing is used.
It enables the identification of all variants occurring
in exon 15 of BRAF gene (codon 600 region), including p.(Val600Glu), c. 1799T>A — V600E; as well as
p.(Val600Glu), c.1799_1800delinsAA, V600E2;
p.(Val600Lys), c.1798_1799GT>AA, V600K;
p.(Val600Asp), c.1799_1800delinsAC, V600D;
p.(Val600Asp), c.1799_1800delinsAT, V600D2;
p.(Val600Gly), c.1799T>G, V600G; p.Val600Arg,
c.1798_1799GT>AG, V600R; and p.Val600Met,
c.1798G>A, V600M. This is of particular importance,
considering that particular variants translate into
different activities of BRAF protein kinase. For this
reason, Sanger sequencing is also commonly used as
a verification analysis after mutation detection using
a qPCR-based assay. In general, qPCR tests do not
distinguish between and not determine exactly which
nucleotide (and consequently) amino acid is found
in BRAF. It should be also mentioned that, unlike
sequencing, qPCR testing is also dedicated to the
identification of only selected V600 variants (not all).
Therefore, in the case of using the qPCR test, which
was dedicated to the identification of only selected
V600 variants (not all) and BRAF mutation-negative
status, it is recommended to perform direct sequencing
to verify the result, especially when the clinical manifestation supports the presence of BRAF gene mutation.
An alternative to tissue sampling for BRAF mutation
testing can be circulating tumor DNA (ctDNA) analysis. DNA secreted by cancer cells and slowly circulating
in the patient’s bloodstream can be obtained using dedicated blood sampling and collection kits, and this is the
so-called liquid biopsy. Molecular biology techniques used
to determine the V600 mutation in ctDNA must be characterized by high analytical sensitivity (dedicated qPCR
and ddPCR kits). It should be emphasized, however, that
ctDNA can be used to test BRAF mutation only when the
tissue material is unavailable or is undiagnostic due to low
quality [18, 19].
It is recommended to perform the diagnostics of
mutations occurring in the promoter of TERT and
HRAS genes to correctly classify melanocytic lesions
of the spitzoid type, with particular emphasis on differentiation from melanoma in this group of melanocytic
lesions [20, 21].
It is currently known that certain melanoma subtypes are associated with specific mutations: mutations
in BRAF, CDKN2A, NRAS, and TP53 genes — skin
melanomas; in NF1 and KIT genes — acral melanomas;
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in SF3B1 genes — mucosal melanomas; in GNAQ,
GNA11 genes — melanomas originating in the cellular blue nevus and the organ of sight [22].
In a small percentage of primary lesions, where the
morphology and immunohistochemical testing do not
allow for an unambiguous determination of the nosological status (entities belonging to the category of melanocytic lesions with an uncertain malignancy potential,
sometimes also referred to as borderline lesions), it is
possible to use molecular biology techniques to refine
the diagnosis. According to the current recommendations in Europe and worldwide, the following tests can
be used for this purpose: immunohistochemical staining,
gene expression profiling (GEP), fluorescence in situ hybridization (FISH), comparative genomic hybridization
(CGH), or next-generation sequencing (NGS).

Staging and prognostic factors
Clinical staging
The current TNM (tumor-node-metastasis) classification system for the clinical and pathological staging
of skin melanoma comes from a revision presented in
2017 (Tab. 3) (II, 2A) [16].
The basis for the diagnosis of skin melanomas is the
histopathological examination of the entire surgically
resected pigmentary lesion. No other procedure, except
excisional biopsy (the so-called microstaging I), allows
for the correct diagnosis (III, 2A).
After a histopathological diagnosis of cutaneous
melanoma is achieved, treatment should be initiated
according to the stage (see below).
First of all, a thorough physical examination should
be performed, including examination of the full-body
skin (presence of other suspicious pigmented, satellite,
and/or in-transit lesions), lymph nodes assessment,
and examination for the presence of possible distant
metastases. Imaging tests are not routinely required in
low-stage primary lesion (pT1a) melanomas. However,
in higher stages of T (T1b–pT4b), it is advisable to perform an ultrasound examination (US) of the regional
lymph nodes before removing the scar with sentinel
node biopsy. If there are any suspicious changes in
the ultrasound examination, a biopsy with histological evaluation should always be performed. If there
are no clinical symptoms, imaging tests such as chest,
abdominal, pelvic computed tomography (CT) with
contrast, positron emission tomography (PET-CT), and
magnetic resonance imaging (MRI) of the brain are
not recommended, although they may be considered
at higher stages (pT3b and higher) (III, 2B) [10]. In
the case of clinical metastases in inguinal lymph nodes,
pelvic-abdominal CT or MRI with contrast is indicated.

In patients with lymph nodes or skin metastases of
melanoma of unknown primary melanoma (UPM), it
is necessary to carefully search for a possible primary
tumor (especially on the scalp, mucous membranes)
and to obtain detailed medical history (e.g. regarding
previous lesions treated with ablative methods as part of
aesthetic medicine or dermatosurgery). In such a clinical
situation, it is advisable to perform additional imaging
examinations (brain MRI, CT with contrast, or PET-CT
of neck, chest, abdomen, and pelvis) (IV, 2B).
Laboratory tests are not routinely performed
while, in stage IV, lactate dehydrogenase (LDH) level
is measured.

Prognostic factors
Identification of clinical and pathomorphological
prognostic factors aims at understanding the biology of
the neoplasm and facilitating the planning of appropriate treatment for a given patient, taking into account
the risk of disease recurrence and the probability of
survival after treatment.
Primary melanoma
The most important prognostic factors in patients
with non-metastatic skin melanomas include Breslow
thickness and the presence of (micro) ulceration of
the primary lesion. The prognostic significance of the
number of infiltrated lymph nodes and microsatellites as
a component of feature N was also found. These factors
were used in the development of the TNM classification,
version 8 (Tab. 3) [12, 15, 16, 23].
Metastasis in regional lymph nodes (stage III)
The presence of metastases in regional lymph nodes
is the most important factor determining the prognosis
in patients with skin melanomas. In the case of metastases, the most important factor is the number of
metastatic regional lymph nodes. The type of metastasis
is also an important factor — patients with clinically
occult lymph nodes (neoplastic lesions detected during
microscopic examination in a non-enlarged and clinically occult lymph node collected during sentinel nodes
biopsy) have a better prognosis than patients with clinically detected lymph nodes (tumor lesions diagnosed in
the microscopic examination of regional lymph nodes
that are detected during physical examination or visible
on imaging tests). An additional factor with a significant
negative impact on the prognosis in patients with lymph
node metastases is the presence of tumor infiltration
beyond the lymph node capsule.
Metastases in distant organs (stage IV)
The most important prognostic factors in patients
with extra-regional metastases are the location of the
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Table 3. 2017 TNM AJCC/UICC melanoma staging
A. TNM System Categories

Feature T

Tumor Breslow thickness [mm]

(Micro-) ulceration

Tis (melanoma in situ) Not applicable

Not applicable

Tx: Primary tumor
Not applicable
thickness cannot be
assessed (e.g. diagnosis by curettage)

Not applicable

T0: No evidence of
Not applicable
primary tumor
(e.g. unknown primary or completely
regressed melanoma)

Not applicable

T1

≤ 1.0

Unknown or unspecified

T1a

< 0.8

Without ulceration

T1b

< 0.8

With ulceration

0.8–1.0

With or without ulceration

T2

> 1.0–2.0

Unknown or undefined

T2a

> 1.0–2.0

Without ulceration

T2b

> 1.0–2.0

With ulceration

T3

> 2.0–4.0

Unknown or undefined

T3a

> 2.0–4.0

Without ulceration

T3b

> 2.0–4.0

With ulceration

T4

> 4.0

Unknown or undefined

T4a

> 4.0

Without ulceration

T4b

> 4.0

With ulceration

Feature N

Number of regional lymph nodes with metastases

Presence of in-transit, satellite,

Nx

Regional nodes not assessed (e.g. SLN biopsy not performed,
regional nodes previously removed for another reason)

No

and/or microsatellite metastases

Exception: When there are no clinically detected regional metastases
in a pT1 cM0 melanoma, assign cN0 instead of pNX
N0

No regional metastases detected

N1

1 tumor-involved node or in-transit, satellite, and/or microsatellite
metastases with no tumor-involved nodes

N1a

1 clinically occult (i.e. detected by SLNB)

No

No

N1b

1 clinically detected

No

N1c

No regional lymph node disease

Yes

N2

2 or 3 tumor-involved nodes or in-transit, satellite, and/or microsatellite
metastases with 1 tumor-involved node

N2a

2 or 3 clinically occult (i.e. detected by SLNB)

No

N2b

2 or 3, at least 1 of which was clinically detected

No

N2c

1 clinically occult or clinically detected

Yes

N3

≥ 4 tumor-involved nodes or in-transit, satellite, and/or microsatellite metastases with ≥ 2 tumor-involved nodes, or any number of matted nodes
without or with in-transit, satellite, and/or microsatellite metastases

N3a

≥ 4 clinically occult (i.e. detected by SLNB)

No

N3b

≥ 4, at least 1 of which was clinically detected, or presence of any
number of matted nodes

No

N3c

≥ 2 clinically occult or clinically detected and/or presence of any
number of matted nodes

Yes

Æ
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Table 3 (cont.). Clinical staging classification according to TNM AJCC/UICC from the year 2017

Feature M

Location of metastases

M0

No distant metastases

LDH serum activity

M1a

Distant metastasis to skin, soft tissue including muscles, and/or nonregional Not recorded or unspecified
lymph node
Not elevated

M1a (0)

Elevated

M1a (1)
M1b

Distant metastasis to lung with or without M1a sites of disease

Not recorded or unspecified
Not elevated

M1b (0)

Elevated

M1b (1)
M1c

Distant metastasis to non-CNS visceral sites with or without M1a or M1b Not recorded or unspecified
sites of disease
Not elevated

M1c (0)

Elevated

M1c (1)
M1d

Distant metastasis to CNS with or without M1a, M1b, or M1c sites of disease Not recorded or unspecified

M1d (0)

Not elevated

M1d (1)

Elevated

*Micro/satellitosis — tumor or nodular infiltration (macro- or microscopically) up to 2 cm from the primary lesion of skin melanoma; in-transit — metastases
in the skin or subcutaneous tissue more than 2 cm from the primary lesion of skin melanoma to the level of the nearest regional lymph nodes; LDH — lactate
dehydrogenase; SLB — sentinel lymph node biopsy

B. Stages category

Clinical stages *

Pathological stages**
T

N

M

T

N

M

0

Tis

N0

M0

Tis

N0

M0

IA

T1a

N0

M0

T1a
T1b

N0
N0

M0
M0

IB

T1b
T2a

N0
N0

M0
M0

T2a

N0

M0

IIA

T2b
T3a

N0
N0

M0
M0

T2b
T3a

N0
N0

M0
M0

IIB

T3b
T4a

N0
N0

M0
M0

T3b
T4a

N0
N0

M0
M0

T4b

N0

M0

T4b

N0

M0

Any T

N1
N2
N3

M0

IIIA

T1a/b–T2a

N1a
N2a

M0
M0

IIIB

T0
T1a/b-T2a
T2b/T3a

N1b/N1c
N1b/c lub N2b
N1a–N2b

M0
M0
M0

IIIC

T0
T1a–T3a
T3b/T4a
T4b

N2b, N2c
N3b lub N3c
N2c lub N3a/b/c
Każdy N ≥ N1
N1a–N2c

M0
M0
M0
M0

T4b

N3a/b/c

M0

Any T

Any N

AnyM1

IIC
III***

IIID
IV

Any T

Any N

AnyM1

*Clinical staging includes primary microstaging and clinical/radiological/histopathological assessment of the presence of metastases. For this reason, in
principle, it can only be used after complete excision of the primary skin melanoma (excisional biopsy) and assessment of the presence of metastases in the
surrounding lymph nodes and distant organs;
**Pathological staging includes primary microstructure and pathological evaluation of lymph nodes within regional runoff: after sentinel lymph node biopsy
or radical lymphadenectomy (except for stages 0 and IA -pTis/pT1 cN0 cM0, where no surgery is performed on regional lymph nodes);
***There are no stage III subgroups in clinical staging
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metastases and LDH level. Patients with central nervous system (CNS) metastases have the worst prognosis
in this group.

Treatment
Principles of primary lesion treatment and surgical
evaluation of regional lymph nodes
Surgical treatment after excisional biopsy
Surgery is the treatment of choice in patients
with melanoma (I, 1). After an excisional biopsy of
suspicious pigmented lesion — when the cutaneous
melanoma is diagnosed, a decision should be made on
a possible radical excision of the scar with appropriate
margins and a sentinel lymph node biopsy (Fig. 2).
Radical treatment of the primary melanoma covers
radical excision of scar after the excisional biopsy of the
primary lesion.
Based on the results of six randomized multicenter
studies, extensive (i.e., with margin ≥ 3 cm) excision of
was abandoned in favor of narrower margins of healthy
tissues resected. The following margins during radical
excision of primary melanoma lesions are currently recommended (excision of scar after excisional biopsy of the
primary lesion): melanoma in situ — 5 mm margin, melanoma with Breslow thickness ≤ 2 mm — 1 cm, melanoma
with Breslow thickness > 2 mm — 2 cm (Tab. 4) (I, 1).
Using a margin greater than 2 cm reduces the local
recurrence rate but does not improve long-term survival.
A scar after excisional biopsy of melanoma with Breslow
thickness of ≤ 2 mm should be removed without the
superficial fascia; however, for a scar after biopsy of
melanoma with a thicker infiltration and appropriate
margin at the bottom, the fascia may be also removed.
These rules do not apply to melanoma localized on
facial skin, where there is no fascia, and resection margins may be narrower. Some anatomical locations may
require smaller margins of radical resection of primary
melanoma; however, in the case of invasive melanomas,
a minimum margin of 1 cm should be pursued. In the
case of subungual localization of melanomas, the distal
phalanx should be amputated.
Sentinel node biopsy (microstaging II)
The following patients are eligible for a sentinel
lymph node biopsy (I, 1) [1, 12, 24, 25]:
— after excisional biopsy with a diagnosis of skin melanoma confirmed by histopathological examination,
but not after wide excision of the primary lesion;
— with Breslow infiltration thickness ≥ 0.8 mm or with
(micro) ulceration on melanoma surface, regardless
of the thickness (melanoma with the primary lesion classified as pT1b-T4b according to the TNM
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AJCC/UICC 2017 classification); according to the
data of the American Society of Surgical Oncology
(SSO), the American Society of Clinical Oncology
(ASCO), and the European Society of Medical Oncology (ESMO) [26], a sentinel lymph node biopsy
may be considered for melanomas with Breslow
thickness 0.8–1.0 mm in the pT1b stage with additional unfavorable prognostic factors, such as, for
example, the mitotic index ≥ 1/mm2) (II, 2A);
— without clinical signs of metastases in regional lymph
nodes and distant organs.
Sentinel node biopsy is an essential method of assessing the presence of micrometastases in the lymph
nodes [23].
When performing a sentinel lymph node biopsy,
preoperative lymphoscintigraphy and intraoperative
lymphoscintigraphy combined with staining should be
used. A sentinel node biopsy should be performed after
excisional biopsy, simultaneously with radical resection
of the scar. The available data do not indicate a negative
prognostic impact of the sentinel lymph node biopsy
performed 6 weeks after resection of the primary lesion
(III, B). The accuracy of the method depends on the cooperation of nuclear medicine specialists, surgeons, and
pathologists. Sentinel lymph node biopsy is a „minimally
invasive” diagnostic method due to low early and late
postoperative complications rates.
All lymph nodes found should undergo pathological
examination. It is sufficient to collect one section from
the lymph nodes containing overt clinical melanoma
metastases (macroscopically visible metastatic deposits).
In cases of sentinel lymph nodes examination, aimed at
confirmation or exclusion of clinically occult melanoma
metastases, serial sections of the entire lymph node
should be performed with slices every 2–4 mm and an
immunohistochemical examination of melanoma-specific
markers such as HMB45, Melan-A, S-100, and SOX-X.
The histopathological report describing this material
should include 1) the number of lymph nodes found,
2) the number of lymph nodes containing metastases,
3) the size and location of the largest metastatic site, 4)
the presence (or absence) of the spread of metastasis
beyond the nodal capsule, and 5) the presence of tumor
cell embolism in the vessels.
The results of the prospective Multicenter Selective Lymphadenectomy Trial 1 (MSLT-1) indicate
that sentinel lymph node biopsy in melanoma patients
allows identifying the groups of patients at high risk of
neoplastic spreading, helps proper staging, provides
excellent regional control, and allows for the qualification of patients for clinical trials according to the same
criteria [24]. In the MSLT-1 study, no improvement in
relapse-free survival and overall survival in the full study
population subjected to sentinel lymph node biopsy was
shown compared to the group with follow-up alone.
However, in the subgroup of patients with current lymph
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ABCDE System

A — asymmetry, B — borders, C — color, D — diameter, E — elevation or evolution

History, physical examination,
dermoscopy

Suspicious skin
lesion

Benign lesion — observation

Excision biopsy
(margin 1–3 mm)
Microstaging I

Additional tests

Malignant lesion other than melanoma

— management depending
on the histopathological diagnosis

Skin melanoma
Staging of pT

TNM grade III: clinically detected lymph nodes (Fig. 3)
or satellite and/or in transit metastases (Fig. 3).
TNM stage IV: distant metastases (Fig. 4)

No clinically detected lymph nodes,
no satellite and/or in transit metastases,
no distant metastases

Thickness ≥� 0.8 mm
or ulceration presence

Thickness < 0.8 mm
and no ulceration

Radical excision of the scar after
excisional biopsy and sentinel
lymph node biopsy
Microstaging II

Radical excision of the scar
after excisional biopsy

Histopathological
examination of the scar
without microsatellite
metastases

In histopathological
examination of the
scar microsatellite
metastases present

BRAF gene mutation
testing, imaging tests
(TNM staging)

Sentinel node
biopsy negative

Sentinel node
biopsy positive
BRAF gene mutation testing,
imaging tests
(TNM staging)

Follow-up
Ultrasound examination
of regional lymph nodes
(preferred) every 3–4 months

Follow-up
(according to stage)
(Tab. 8)

Lymphadenectomy
in case of high risk
of recurrence

Adjuvant therapy
Immunotherapy (BRAF ±)
or targeted therapy (BRAF +)

Figure 2. Algorithm for diagnosis and therapy in cutaneous melanoma; FNB — fine needle aspiration biopsy; TNM tumor-node-metastases stage classification

node metastases, 10-year survival was significantly better
in patients who underwent immediate lymphadenectomy
in the case of diagnosed sentinel lymph node metastasis

compared to patients who underwent such treatment
later due to the detection of clinically detected metastases (62.1% vs. 41.5%; p = 0.006) [24].
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Table 4. Summary of recommendations of the National
Comprehensive Cancer Network (NCCN) v. 1.2021, the
European Organization for Research and Treatment of
Cancer (EORTC) and the European Society of Medical
Oncology (ESMO) regarding the final margin of radical
resection of primary skin melanoma depending on its
thickness according to the Breslow scale
Melanoma thickness (according to the Breslow scale)
In situ

Recommended clinical
margin
0.5 cm

≤ 2.0 mm

1 cm

> 2.0 mm

2 cm

Radiotherapy
Independent RTH with a radical (non-palliative)
intention can only be used in the case of an extensive
lentigo malign melanoma (LMM) type lesion.
Palliative radiotherapy can be used in inselected
indications as in the case of primary or metastatic lesions
that do not respond to systemic treatment.

Treatment of metastases in regional lymph nodes
Treatment after positive sentinel lymph node
After histopathological confirmation of melanoma
metastases in sentinel lymph nodes:
a. the patient can be left under close observation
provided that ultrasound examinations of the lymphatic drainage are performed every 3–4 months
(the preferred approach) or,
b. radical lymphadenectomy, the so-called completion lymph node dissection (CLND), may be
considered because, in the remaining lymph nodes
(non-sentinel lymph node), melanoma metastases
are found using routine histopathological methods in about 20% of patients [27] (especially with
the size of micrometastases > 1 mm).
The results of two published randomized clinical
trials (RCTs) [28, 29], one of which had insufficient
statistical power [29], showed no improvement in melanoma-dependent overall survival in patients undergoing
CLND [28] and in distant-metastasis-free survival [29],
but disease-free survival was longer in patients undergoing CLND (fewer relapses in the nodal area). At the
same time, the basic prognostic significance of sentinel
lymph node biopsy was confirmed in these studies
(I, 1). It should also be noted that the stage after CLND
changed only in about 6% of patients. Currently, CLND
is performed in clinical practice only in patients with
a very high risk of metastases in non-sentinel lymph
nodes, such as large size of the sentinel lymph node
metastasis, metastases in more than 2 sentinel lymph
nodes, or extra-capsular infiltration of the sentinel
lymph node [25, 30].
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Before deciding on major local surgery, staging
must include high-resolution imaging techniques such
as PET-CT, CT, or MRI to rule out distant metastases
(III, 2A).
Treatment in the presence of metastases in clinically
detected regional lymph nodes
Clinically detected metastases in regional lymph
nodes are lesions detected by physical examination or
imaging studies (in the 7th edition of the AJCC classification, this feature was referred to as macroscopically
visible lymph node metastases). If melanoma metastasis
in clinically detected regional lymph nodes is confirmed
by fine-needle aspiration biopsy or by histopathological
examination, lymphadenectomy should be performed in
the area of regional lymphatic drainage.
When qualifying patients for lymphadenectomy, clinical examination and imaging tests should be used. Detailed
imaging examinations using PET-CT, CT (especially of
the pelvis when metastases in the iliac or obturator lymph
nodes are suspected), or MRI should be performed to
exclude the presence of distant metastases. Imaging examination to exclude brain metastases is always performed
in the case of clinical symptoms and stage IIIC.
Patients with skin melanomas with metastases in
regional lymph nodes constitute a group with a very
different prognosis (5-year survival rate of 15–70%).
Prospective clinical trials have not confirmed the benefits of elective lymphadenectomy in patients without
clinical evidence of melanoma metastases in the lymph
nodes. Currently, lymphadenectomy in patients with
skin melanomas is performed only when metastases are
found in tissue sampled by fine-needle biopsy (and surgical biopsy in special cases) from enlarged and clinically
suspicious lymph nodes or, in some cases, after confirmation of the presence of metastasis in sentinel lymph
nodes in clinically unsuspected lymphatic drainage
region (microstaging II — see above) [1, 24, 31] (Fig. 3).
Therapeutic lymphadenectomy
The extent of the therapeutic lymphadenectomy in
cutaneous melanomas is as follows (III, 2A):
— in axillary dissection, all lymph nodes should be removed in accordance with the anatomical definition
(3 groups of lymph nodes together with surrounding
fascia: lower level — paramammary and subscapular
lymph nodes, middle level — middle axillary lymph
nodes, upper level — axillary and subclavian vein
lymph nodes);
— in inguinal dissection, the lymph nodes in the inguinofemoral area, lying below the inguinal ligament
in the femoral triangle, along with fascia of thigh
muscles, femoral lymph nodes along the external
iliac vessels (possibly also internal and common), and
the obturator lymph nodes in the case of diagnosed
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Skin melanoma stage III

Clinically detected lymph nodes

Satellite lesions and/or in transit

Biopsy of suspicious lymph nodes

Biopsy or resection of suspicious lesions
(if biopsy is not possible) and biopsy
of clinically detected lymph nodes

Imaging tests (TNM staging
assessment) (Tab. 3)

Imaging tests (TNM staging
assessment) (Tab. 3)

Radical (wide) resection of primary
lesion (if not previously performed)
and therapeutic lymphadenectomy

Lesion possible
for radical
surgical treatment

No possibility
of radical
surgical treatment
BRAF gene mutation
testing

Radical resection
of satellite lesions/
/in transit ± lymphadenectomy (if locoregional lymph
nodes are involved)

Local treatment
(surgery, radiotherapy,
T-VEC, isolated limb
perfusion,
electrochemotherapy,
systemic treatment)

Further individualized
treatment, depending
on the response
to local and
systemic treatment

BRAF gene mutation testing

Adjuvant treatment
Immunotherapy (BRAF ±)
or targeted therapy (BRAF +)
Follow-up
(according to the
severity stage)
(Tab. 8)

Figure 3. Skin melanoma stage III (metastases detected clinically or in imaging tests)

metastases in sentinel nodes), lymphadenectomy
should be limited only to inguinal lymph node;
— in cervical dissection, modified operations can be
performed that meet the requirement of maximal
radicality, with the removal of neck structures
containing superficial (anterior and posterior) and
deep lymph nodes en bloc, limited from the back
by the deep cervical fascia, and from the front by
platysma muscle.
In some cases, it is necessary to perform a lymphadenectomy in the popliteal or elbow fossa.
In the case of isolated metastases of melanoma with
an unknown primary, the same principles of surgical and
systemic treatment are applied [32].

Satellite lesions, in-transit metastases,
and local recurrence
The terms satellitosis (microscopic and macroscopic),
in-transit metastasis, and local recurrence are a continuum
and represent different forms of the same pathological
phenomenon. Satellitosis is defined as neoplastic infiltration or nodules (macro- or microscopic) in the skin
or subcutaneous tissue within 2 cm of the primary melanoma, while in-transit metastases are neoplastic lesions
in the skin or subcutaneous tissue more than 2 cm from
the primary skin melanoma to the level of the nearest
regional lymph runoff. Local recurrence, on the other
hand, which often occurs even after very wide resection
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of the primary lesion) usually represents the spread of
melanomas through the surrounding lymphatic vessels;
microsatellites become macrosatellites and then may
transform into in-transit metastases. For this reason, in
most studies the mentioned forms of recurrent melanoma are analyzed together and show a similar prognosis
(10-year survival rate of 20–30%).
Surgery is the primary method of local treatment of local
recurrence and in-transit metastases. Decision whether to
operate should be individualised and surgeons should consider the number, size, and location of lesions, as well as the
clinical course (III, 2A). In the case of in-transit metastases,
surgical treatment involves resection of countable lesions
(< 10) with a microscopic margin free of melanoma infiltration (macroscopically it may be narrow). After resection, the patient should be qualified for systemic adjuvant
treatment (II, B). In the case of single recurrent lesions,
another sentinel lymph node biopsy may be considered.
Resection should not be performed in the case of spread
of in-transit skin melanomas. In multiple/unresectable
lesions, local treatment methods (ablation, radiotherapy,
cryotherapy), intratumoral immunotherapy (talimogen
laherparepvec — T-VEC, PV-10 or interleukin 22 — not
reimbursed) or local treatment (imiquimod not registered
for this indication), electrochemotherapy (procedure reimbursed in Poland) (II, 2A), or systemic treatment may
be considered. In the case of extensive, multiple lesions
located on the limb, the preferred method is hyperthermic
isolated limb perfusion (HILP), most often with melphalan,
which can only be used in centers with appropriate equipment and experienced team (individual reimbursement
decisions); the inability to use HILP is an indication for
systemic treatment [1, 12, 15, 31, 33, 34].

Melanomas located within the mucous
membranes
The clinical stage of mucosal melanoma is defined
depending on the location of the primary lesion. However, the simplified staging system originally developed
for head and neck melanomas can be used in all mucosal
melanomas [35]. It consists of three stages:
— stage I — locally advanced tumor;
— stage II — regional lymph nodes involvement;
— stage III — distant metastases.
Regardless of the primary location, the primary
treatment is radical surgical resection within healthy
tissue margins (IV, 2A); recommended surgical margins
have not been identified [36].
Melanomas of head and neck mucous membranes
are very rare neoplasms with an aggressive course and
poor prognosis. In 70–80% of cases, they develop in the
nasal cavity and paranasal sinuses, and the oral cavity in
the majority of remaining cases. It should be noted that
the disease stage (TNM) is defined differently than in
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cutaneous melanomas (Tab. 5) [37]. Data on the treatment of mucosal melanomas located in mucous membranes of the head and neck region are limited. Surgery
is the treatment of choice in stages T3, N0-1, and T4a,
N0-1. For stage T4b, surgery is not recommended, and
management should be led by multidisciplinary teams. In
the case of involvement of the cervical lymph nodes, the
recommended treatment is cervical lymphadenectomy
followed by radiotherapy. Postoperative radiotherapy of
the primary focus improves locoregional disease control
and is recommended in most cases [38]. In melanomas
located in the area of the anus/rectum, there was no benefit from abdominoperineal resection if local resection
was possible (III, 2A) [36, 39–42]. Radical abdominoperineal resection (APR) with resection of the rectum may
be justified in the following clinical situations:
— if wide local resection would result in impairment
of anal function;
— if mesenteric lymph nodes are involved (without
metastases in other organs);
— if it is impossible to perform resection with an
R0 margin without performing a rectal resection;
— in the case of emergency surgery if the pathological
examination reveals R1 margins or local recurrence.
Complementary radiotherapy is used on general
principles in the case of non-radical resection revealed
in microscopic evaluation [43]. In some locations, like
anal or vulvar melanomas, sentinel lymph node biopsy
is recommended (III, 2B).

Adjuvant therapy
Adjuvant therapy after surgical treatment is currently the standard of care. The primary and obligatory
rule should be multidisciplinary team management with
members having experience in the diagnosis and treatment of melanomas.
Adjuvant systemic therapy can be used after positive
sentinel lymph node biopsy without the need for adjuvant
lymphadenectomy. Treatment is available in Poland under the current B.59 drug program. The most important
studies on the adjuvant treatment in melanoma patients
at high risk of recurrence are summarized in the Table 6.
Currently registered agents for systemic (one-year)
adjuvant treatment in clinical practice in patients after
radical resection of stage III metastases (lymph node
or in-transit metastases/satellitosis) include dabrafenib
with trametinib (only patients with BRAF mutation),
pembrolizumab and nivolumab (the latter also after
metastasectomy in stage IV). The published results of
clinical trials show an improvement in relapse-free survival, both as a result of adjuvant immunotherapy with
immune checkpoint inhibitors and combined therapy
with BRAF and MEK inhibitors (only in patients with
a BRAF gene mutation) (I, 1).
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Table 5. The American Joint Committee on Cancer (AJCC) TNM Staging System for Mucosal Melanoma of the Head and
Neck (8th ed., 2017)

Primary tumor (T)
T3

Tumors limited to the mucosa and immediately underlying soft tissue, regardless of thickness or
greatest dimension; for example: polypoid nasal disease, pigmented or nonpigmented lesions of
the oral cavity, pharynx, or larynx

T4

Moderately advanced or very advanced

T4a

Moderately advanced disease
Tumor involving deep soft tissue, cartilage, bone, or overlying skin

T4b

Very advanced disease
Tumor involvingthe the brain, dura, skull base, lower cranial nerves (IX, X, XI, XII), masticator
space, carotid artery, prevertebral space, or mediastinal structures

Regional lymph nodes (N)
Nx

Regional lymph nodes cannot be assessed

N0

No regional lymph node metastases

N1

Regional lymph node metastases present

Distant metastases (M)
M0

No distant metastases

M1

Distant metastases present

Table 6. Summary of the most important studies on adjuvant therapy in melanoma patients at high risk of recurrence
Study
Author
Study population
BRAF gene mutations
RFS

COMBI-AD

Checkmate 238

EORTC 1325/Keynote 054

dabrafenib + trametinib vs. placebo

nivolumab vs. ipilimumab

pembrolizumab vs. placebo
Eggermont 2018

Long 2017

Weber 2017

Hauschild 2018

Ascierto 2020

Eggermont 2020

IIIA (> 1 mm), IIIB, IIIC

IIIB, IIIC, IV

IIIA (> 1 mm), IIIB, IIIC

100%

41%/43%

44%/43%

67% vs. 44% (2-year);

66% vs. 53% (18-month);

HR 0.57%; 18-month difference

HR 0.47

HR 0.66

58% vs. 39% (3-year)

62.6% vs. 50.2% (24-month);

18.2%: 71.4% vs. 53.2%

54% vs. 38% (4-year);

HR 0.65

36-month difference 20%

HR 0.49

58% vs. 45% (36-month)

64% vs. 44%

52% vs. 36% (5-year);

52% vs. 41% (48-month);

91% vs. 83% (2-year)

78% vs. 77% (4-year)

HR 0.68
OS

NA

86% vs. 77% (3-year);
HR 0.57
NA — not available; OS — overall survival; RFS — relapse-free survival

Radiotherapy as an adjuvant treatment can only be
considered in individual cases and is not recommended
as standard of care (II, 1).
There are ongoing studies on the use of systemic
preoperative (neoadjuvant) treatment in patients with
melanomas with clinical locoregional metastases.

Immunotherapy
Interferon alfa-2b
Based on a positive result from one of three Eastern Cooperative Oncology Group (ECOG) studies

— ECOG 1684, high-dose interferon alfa-2b (IFN-
-alfa-2b) has been approved in the US and European
Union for the treatment of patients with stage IIB-III
melanoma, while in low doses only in Europe for stage
II patients [44, 45]. The basis for registration was statistically significant prolongation of overall survival during
approx. 7 years of follow-up, which was not confirmed
in long-term observation (12 years). The results of the
studies show a reproducible (10 out of 17 evaluated
studies) improvement in disease-free survival, with
recent meta-analyses showing a statistically significant
reduction in the relative risk of relapse by 17–18% after
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adjuvant therapy with IFN alfa-2b. The evidence for
the overall survival improvement is much weaker and
comes mainly from meta-analyses, and points to an improvement in 5-year overall survival by approx. 3–5% in
the entire group of patients. Due to the controversial
importance of adjuvant therapy with IFN alfa-2b in patients with intermediate and high-risk melanomas and
its toxicity, the use of the drug should be individualized
(II, 2B). The results of meta-analyses indicate that benefits of adjuvant IFN alfa-2b therapy may be observed
in patients with ulcerated primary melanoma, especially
in the subgroup with micrometastases (in the sentinel
lymph node but without macrometastases of clinically
enlarged lymph nodes) (I, 2B) [46, 47]. Interferon is
not reimbursed in Poland as an adjuvant treatment
and is less effective than other drugs currently used in
adjuvant treatment.
Ipilimumab
In the United States, ipilimumab (anti-CTLA-4 antibody) is approved for adjuvant treatment of melanoma
patients after lymphadenectomy due to regional lymph
nodes metastases. A randomized study [48] showed
a statistically significant improvement of relapse-free
and overall survival after the use of ipilimumab, albeit at
the cost of high toxicity of this therapy (II, 2B) [49]. Ipilimumab is not registered for adjuvant treatment in Poland.
Nivolumab
Nivolumab (anti-PD-1 antibody) showed a 10%
improvement in relapse-free survival after one year
compared to ipilimumab with less toxicity (I, 1) in
a randomized clinical trial in patients with stage IIIB,
IIIC, and stage IV (metastatic). It is currently registered
and reimbursed for this indication [48]. Updated data,
after longer follow-up, confirm the efficacy of one
year adjuvant nivolumab treatment, regardless of the
PD-L1 expression level and BRAF mutation status in
relation to RFS (HR 0.66) and DMFS (HR 0.76) [50].
The 3-year relapse-free survival rate was 58% and was
over 10% better than for ipilimumab. The results of the
4-year observations are similar.
Pembrolizumab
The results of the Keynote-054/EORTC 1325 study
with 1019 patients also showed a reduction in the risk
of disease recurrence (HR for RFS 0.57) and DMFS
after one-year adjuvant treatment with pembrolizumab
compared to placebo in the higher-risk group with stage
III resectable disease (stage IIIA with micrometastases > 1 mm, IIIB and IIIC) (I, 1) [51, 52]. The RFS
rate after 3.5 years of follow-up was 59.8% in the
pembrolizumab group compared with 41.4% for
the placebo group [53]. Pembrolizumab is associated
with longer recurrence-free survival than placebo with
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5-year rate of recurrence-free survival of 55.4%, hazard
ratio for recurrence or death of 0.61 as well as 5-year
rate of distant metastasis-free survival, of 60.6% and
hazard ratio for distant metastasis or death of 0.62 [54].
Pembrolizumab as adjuvant therapy for up to
approximately 1 year in stage IIB or IIC melanoma
significantly improved relapse-free survival and it is currently approved in this indication, but not reimbursed
in Poland (II, 2A) [55].
Other immunological drugs
Other methods of immunotherapy (e.g. interleukin 2),
anti-melanoma vaccines, or cytotoxic drugs are of no
use in adjuvant postoperative therapy.

Molecularly targeted therapy
Dabrafenib with trametinib
The use of one-year adjuvant treatment with
dabrafenib with trametinib in patients with stage III,
BRAF-positive, high-risk melanoma (stage IIIA with
metastasis > 1 mm, IIIB/III C) showed an improvement
in relapse-free and overall survival compared to placebo
(I, 1) [56, 57]. Updated data from a 4-year follow-up
confirm the benefit of treatment with dabrafenib and
trametinib (RFS: 54%; HR: 0.49; DFS: 67%; HR: 0.53)
[57]. In addition, a model was also presented to evaluate
the percentage of additionally cured patients after the
adjuvant treatment (cure rate), which accounts for as
much as 17%. After 5-year follow-up, the percentage of
patients without relapse was 52% in the group treated
with dabrafenib with trametinib compared to 36% in
the placebo group [58].

Adjuvant radiotherapy
In selected cases, after surgical treatment of
high-risk melanomas, supplementary radiotherapy
(RTH) is recommended — the dosing regimen
includes hypofractionation of 3–8 Gy/fraction or
conventional fractionation depending on the location. Indications for adjuvant RTH after primary
tumor resection include the diagnosis of desmoplastic
melanoma resected with narrow margins, presence of
„positive” surgical margins (especially after resection
of local recurrence), the presence of satellite foci, and
increased neurotropism.
In the case of resection of local recurrence and
lymphadenectomy due to metastases in regional lymph
nodes, indications for supplementary RTH may include
the presence of extracapsular lymph node infiltration,
involvement of ≥ 4 lymph nodes (stage IIIC), diameter of
the metastasis > 3 cm, detection of metastases in cervical
lymph nodes (2 or more metastatic lymph nodes or metastasis of at least 2 cm), recurrence after resection [59, 60].
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The results of the only completed randomized study,
which assessed the value of adjuvant RTH (48 Gy in
20 fractions) after lymphadenectomy in patients at
high risk of recurrence, confirmed the improvement
of local control after irradiation, without affecting
overall survival and increasing long-term locoregional
complications and deterioration of patients’ quality of
life. This means that the use of adjuvant RTH should
be limited (II, 2A) [61]. Adjuvant RTH after CLND
should not be used.

Treatment of metastatic patients
The results of treatment of stage IV skin melanomas are still unsatisfactory. Currently, median overall
survival exceeds 12–24 months, but 5-year survival is
chieved by approx. 20–40% of patients.
The factors of significant prognostic importance in
patients with stage IV melanoma are the performance
status [performance status (PS) according to the Eastern
Cooperative Oncology Group (ECOG) scale], LDH
activity, and location of metastatic lesions. If the patient
is eligible for surgical treatment or systemic treatment
in stage IV, the disease stage should be assessed with
imaging (CT with contrast or PET-CT of the chest, abdominal cavity, and pelvis; brain MRI with contrast) [1].
In the case of secondary lesions on the skin, in soft
tissues, or extra-regional lymph nodes (M1a; better
prognosis), the possibility of surgical resection should
always be considered — the same should be done in
the case of isolated (although not necessarily single)
metastases to parenchymal organs, and then a decision
regarding patient qualification for adjuvant treatment
with nivolumab should be made (I, 1). In the case of
metastatic lesions that cannot be resected, the choice
of treatment depends on the presence of metastases in
the central nervous system, which requires, first of all,
consideration (the decision depends on the location
and number of lesions) of neurosurgical treatment
and/or irradiation of the central nervous system (usually
stereotaxic or radiosurgery [62]) to delay the onset of
bleeding or neurological disorders. Irradiation of CNS
lesions may also be part of combination therapy during
immunotherapy (preferred) or BRAF protein-targeted
therapy (II, 2B). There is no indication for whole brain
radiotherapy (WBRT) as adjuvant treatment after local
treatment of melanoma metastases in CNS, as it does
not improve outcomes. Detailed recommendations for
the management of melanoma CNS metastases have
been published [63].
In palliative care, RTH is also used in patients with
metastases in soft tissues (for ulceration and pain) and
bones (for pain control).
Progress in the treatment of metastatic melanoma,
with low efficacy of classic cytotoxic drugs, is associated

with 1) non-specific immunotherapy with anti-CTLA4 (ipilimumab) or anti-PD1 (nivolumab, pembrolizumab) monoclonal antibodies inhibiting systemic
immunosuppressive mechanisms to induce antitumor
response (activation of T lymphocytes) and 2) targeted
therapy with serine-threonine kinase inhibitors (dabrafenib with trametinib, vemurafenib with cobimetinib
or encorafenib with binimetinib) (I, A). Treatment with
the above-mentioned drugs is reimbursed in Poland
under the B.59 drug reimbursment program. Systemic
treatment should be performed in centers that provide
full range of therapeutic options [64]. The qualification
of patients with metastatic melanoma for prospective
clinical trials should still be considered (Fig. 4, Tab. 7).

Chemotherapy
Dacarbazine is the only cytotoxic drug registered
in disseminated melanoma, and its effectiveness is
limited (the objective response rate is 15%, median
response duration is 4 months) [1]. The only approved
regimen of dacarbazine use is the administration of
the drug for 5 consecutive days at a daily dose
of 200 mg/m2; the possibility of a 1-day use of the drug
at a higher dose (850–1000 mg/m2 every 3 weeks) has
not been formally approved, although it is a useful
treatment in clinical practice. Paclitaxel alone or in
combination with carboplatin does not substantially
prolong response duration to second-line treatment.
Randomized studies did not confirm the greater efficacy of multidrug chemoregimens using dacarbazine
in combination with cisplatin, vinca alkaloids (e.g.
vinblastine), and nitrosourea derivatives (e.g. carmustine), and tamoxifen.

Immunotherapy
Anti-CTLA-4 antibodies (ipilimumab)
Ipilimumab has been approved for the treatment of
patients with disseminated melanomas and compared
to gp100 peptide vaccine in second-line showed a statistically significant increase in median overall survival
(difference of about 3.5 months) without a significant
impact on the progression-free survival [65, 66]. The
kinetics and response duration for ipilimumab are
different than in classic chemotherapy — the benefit
of treatment is observed only after 3–4 months, which
limits its use to patients with advanced melanoma with
minimal symptoms, good performance status and slow
disease course, and (due to safety profile) without
accompanying autoimmune diseases. Due to the late
occurrence of objective responses, a conclusive assessment of the effectiveness of ipilimumab should be
made 12 weeks after the treatment commencement,
especially considering the possibility of paradoxical
progression (pseudoprogression) related to infiltration
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Figure 4. General algorythm of systemic treatment in patients with advanced stage IV or unresectable stage III melanomas; CNS — central
nervous system; iBRAF — BRAF inhibitor; iMEK — MEK inhibitor; LDH — lactate dehydrogenase
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Table 7. Treatment options in patients with relapse to the stage of unresectable disease after adjuvant treatment

Adjuvant

First-line treatment of metastatic disease when

First-line treatment of metastatic disease

treatment

disease relapse occurs during or < 6 months

when disease relapse occurs > 6 months after

after completion of adjuvant therapy

completion of adjuvant therapy

Anti-PD-1

BRAF gene mutations

BRAF WT (wild type) BRAF gene mutations

BRAF WT (wild type)

Anti-BRAF / MEK

Ipilimumab
+ nivolumab

Anti-BRAF/MEK

Ipilimumab + nivolumab

Ipilimumab + nivolumab

Ipilimumab + nivolumab

Anti-PD-1

Ipilimumab

Ipilimumab

Anti-PD-1

Ipilimumab

Ipilimumab
Anti-BRAF/MEK

Anti-PD-1

Ipilimumab + nivolumab

Ipilimumab + nivolumab

Anti-PD-1
Anti-BRAF/MEK
Ipilimumab

of tumors by immunologically active cells in the early
stage of therapy. To objectively assess the response to
ipilimumab treatment, the use of immune response
criteria is indicated [65–67].
The predictors of response to ipilimumab treatment
have not been established yet. The recommended dose
in monotherapy is 3 mg/kg body weight administered
intravenously every 3 weeks, for a total of 4 doses (I, 1).
The objective response rate after treatment with ipilimumab is low (approx. 10%), long-term benefits are
achieved by a limited number of patients (20–25%),
but they are associated with long-term survival (the
longest follow-up is 10 years). The concerns connected
with ipilimumab therapy are side effects related to
autoimmune reactions (side effects in stages III–IV
occur in about 20–25% of patients). The most common immune-related adverse events (irAE) are skin
lesions, colitis (most often manifested by diarrhea),
hepatotoxicity, and endocrine disorders (including
hypopituitarism and thyroid gland insufficiency). In
the case of significant symptoms worsening, glucocorticosteroids (prednisone at a dose of 1–2 mg/kg b.w./
/day or equivalent) should be administered immediately
with further treatment in cooperation with a reference
center. Appropriate management algorithms are available [66] and should be rigorously applied from the
onset of the first symptoms suggesting immune-related
toxicity. Treatment with ipilimumab should be carried
out only in centers with highest levels of specialized
care offering comprehensive diagnostic and therapeutic procedures. It is not justified to undertake the
above-mentioned treatment in centers without full
management capabilities. Ipilimumab monotherapy is
not currently used in the first-line treatment of patients
with advanced melanoma.
In the light of the current research results, ipilimumab monotherapy is not the basic type of immunotherapy
in patients with advanced melanomas, as it gives worse
outcomes than anti-PD-1 antibodies, with a worse safety

profile. Treatment should be initiated with anti-PD-1 antibodies (nivolumab or pembrolizumab) in monotherapy
or in combination with anti-CTLA-4 (I, 1).
Anti-PD-1 antibodies (nivolumab
and pembrolizumab)
Currently, immunotherapy in cutaneous melanomas
is mainly based on the use of PD-1 immune checkpoint
blockade in monotherapy (nivolumab at a stable dose
of 240 mg every 2 weeks or 480 mg every 4 weeks or
pembrolizumab at a dose of 200 mg every 3 weeks or
400 mg every 6 weeks) (I, 1) [68–71] or in combination
with anti-CTLA-4 antibodies (I, B) [72]. In clinical
practice, these agents, in monotherapy or in combination
with ipilimumab, showed long-term clinical benefits in
some patients with advanced melanomas and significant
response rates (up to 50%), with 1-year survival rates
of 70–80%. The use of nivolumab or pembrolizumab is
associated with a 2-year survival rate of 50–60% (median survival exceeds 2 years, the 3-year survival rate is
approx. 45%), with acceptable toxicity (approx. 15% in
stage III/IV, i.e. significantly less than for ipilimumab),
although the most severe symptoms also relate to
immune-related side effects. Studies have confirmed
that pembrolizumab is more effective in terms of overall survival and progression-free survival compared to
ipilimumab in first-line treatment and compared to
chemotherapy after failure of previous therapy [68–70].
In a clinical study, treatment with the anti-PD-1 antibody, pembrolizumab, was used for up to 2 years. In
the group of 104 patients who completed the 2-year
treatment, 102 patients (98%) were still alive, and the
9-month progression-free survival rate was 91% (i.e. in
the majority of patients disease control is maintained
after discontinuation of active treatment). Based on the
available literature data, discontinuation of immunotherapy with anti-PD1 antibody may now be considered
in patients who maintain objective response (CR, PR)/
/clinical benefit (II, 2B) [73].
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Anti-PD-1 antibodies with anti-CTLA-4 antibodies
(nivolumab with ipilimumab)
The results of a clinical trial comparing the efficacy
of nivolumab monotherapy, ipilimumab monotherapy,
and a combination of both drugs showed that nivolumab
was more effective than ipilimumab (median progression-free survival was 6.9 months versus 2.9 months,
respectively). However, the most effective therapy
(compared to ipilimumab) was a combination of these
drugs (median progression-free survival 11.5 months)
[73] (I, 1), although the study assumptions did not
include a formal comparison of treatment results with
the combination of nivolumab and ipilimumab and
nivolumab monotherapy. The results of combined
treatment with ipilimumab and nivolumab were better
in patients with a BRAF gene mutation [74], and the
5-year overall survival rate in the combination arm was
52% (i.e. median OS exceeded 60 months) compared to
44% for nivolumab monotherapy [75]. Adverse events,
grade III–IV according to the Common Terminology
Criteria for Adverse Events (CTCAE), were observed
significantly more often in the arm receiving combination therapy (56.5%), while in the arms with nivolumab
and ipilimumab, it was 19% and 27%, respectively.
Combined immunotherapy, rather than anti-PD1 monotherapy, may be the preferred option in patients with
good performance status with poorer prognostic factors
(including BRAF mutation, high LDH activity, mucosal
melanomas [76–78] and asymptomatic CNS metastases)
(II, 2A) [79, 80].

Molecularly targeted therapy
BRAF/MEK inhibitors
Mutations in the RAS/RAF/MEK/ERK pathway
of MAP kinase (MAPK) are found in approx. 75% of
skin melanomas. The dominant mechanism leading to
RAS/RAF/MAPK pathway overactivity in skin melanoma is an activating mutation of the gene coding BRAF
kinase, and somatic mutations of BRAF gene are actually detected in 50–70% of skin melanomas arising in
places not exposed to long-term sunlight. The results of
a pivotal phase III trial with vemurafenib in the first-line
treatment in patients with BRAF V600 mutations published in 2011 showed both responses to treatment in
48% of patients treated with BRAF inhibitor (iBRAF)
versus 5% in patients receiving dacarbazine, and statistically significant improvement in progression-free
survival (difference of approx. 5 months) and overall
survival (difference approx. 3 months) [81].
Vemurafenib has been approved for the treatment of
patients with advanced melanomas with a BRAF mutation (detection of this mutation is possible in Polish centers using a validated PCR test) (I, A). Although most
patients eventually develop resistance to treatment (median progression-free survival is 6–7 months), the results
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of phase II–III studies showed median overall survival
in patients with metastatic melanoma of 13–16 months,
which is statistically significantly higher than previously observed in this group of patients. Vemurafenib is
characterized by significant skin toxicity (hypersensitivity to UV radiation), hepatotoxicity typical for kinase
inhibitors, and leads to the development of secondary
neoplasms (skin cancer or keratoacanthoma in almost
20% of patients). Secondary skin cancers may develop as
early as a few weeks after starting vemurafenib therapy.
Their diagnosis is an indication for local treatment but
does not require drug discontinuation. Adverse events
often require a reduction of the vemurafenib dose. In
2012, the therapeutic efficacy of another BRAF inhibitor — dabrafenib (with efficacy comparable to vemurafenib, but with a different toxicity profile — including
lower skin toxicity and a higher frequency of fever) was
confirmed. Median PFS was 6.7 months for dabrafenib
vs. 2.9 months for dacarbazine, and median overall survival reported in 2013 for dabrafenib was 18.2 months
(I, 1) [82]. A phase III clinical trial also confirmed the efficacy of the MEK inhibitor (iMEK) — trametinib — in
the treatment of patients with metastatic melanomas
with BRAF gene mutations (I, 2B) [83].
The efficacy of MEK inhibitors was also observed in
patients with NRAS mutations (II, 2B) [84].
The results of recent studies (COMBI-d, COMBI-v,
coBRIM, and COLUMBUS) have shown that in patients
with metastatic melanomas with BRAF gene mutations,
the use of a combination of BRAF and MEK inhibitors
(dabrafenib with trametinib, vemurafenib with cobimetinib, or encorafenib with binimetinib) is more beneficial
than monotherapy with BRAF inhibitor allone, improving the quality of life without increasing toxicity and with
improving the quality of life (I, 1) [85–91]. Median overall
survival due to treatment with these agents is extended
to approx. 23–33 months, with median progression-free
survival of approx. 12–14 months [91–93]. The best overall
survival is obtained in patients with normal LDH activity
and metastases in fewer than 3 organs.
All drug combinations are currently available in
Poland in the first or subsequent treatment lines for
patients with advanced melanomas with confirmed presence of BRAF V600 mutation and reimbursed within the
B.59 drug program. These drugs also have a beneficial
effect in patients with stable and/or asymptomatic brain
metastases.
A new option of targeted therapy is reintroduction
of combination therapy with BRAF and MEK inhibitors
after their early discontinuation due to disease progression. A phase II study showed that 8 out of 25 patients
(32%) achieved partial remission of the disease after
reintroduction of treatment with dabrafenib and
trametinib, and further 40% of patients achieved stabilization with the median progression-free survival of
4.9 months [94]. During the 2017 ASCO Annual Meet-
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ing, an analysis of 116 patients with advanced melanoma
receiving BRAF inhibitor and BRAF ± MEK inhibitor
therapy after a treatment interruption (related to the indication for next line treatment after progression during
previous therapy) was presented. The median duration
of this therapy used for the first time was 9.4 months
and 7.7 months after rechallenge of targeted therapy.
The response rate after rechallenge of treatment with
BRAF ± MEK inhibitors was 43%: complete responses
— 3%, partial responses — 39%, and disease stabilization — 24% and disease progression — 30%, no data
— 4%. Median overall survival from rechallenge was
9.8 months (III, 2A) [95, 96].
KIT kinase inhibitors
In rare cases of patients with melanomas with KIT
mutations, the activity of KIT kinase inhibitors has been
observed; KIT kinase inhibitors are not reimbursed for
this indication (II, B) [97].

Sequencing of systemic therapy
There is no definitive data on the optimal sequence
of immunotherapy and targeted therapy in patients with
BRAF-mutant melanomas. It should be noted that the
activity of BRAF inhibitors is preserved after prior immunotherapy, and the effectiveness of immunotherapy
(anti-PD-1) occurs after prior treatment with BRAF
inhibitors (Fig. 3) [98]. The recent trials indicate that
long-term effects in BRAF-mutated melanoma patients
is achieved when first-line line therapy is a combination of nivolumab and ipilimumab. There is also a lack
of significant data regarding the preferred systemic
treatment in the case of inoperable relapse or metastatic spread after previous adjuvant therapy (Tab. 4
summarizes the ESMO consensus recommendations
for this clinical situation) (IV, 2B) [99]. Since BRAF
inhibitors (+ MEK inhibitors) treatment in patients
with advanced BRAF-mutant melanomas result in
rapid tumor response and control in most patients,
with limited responce duration associated with activation of resistance mechanisms, these agents should be
considered as the treatment of choice in patients who
are symptomatic and have significant disease dynamics
and/or large tumor burden.

Combination therapy
In 2020, the results of the phase III IMspire150 study
were published, in which patients with advanced melanoma (unresectable stage IIIC/IV) with BRAF gene
mutations were randomly assigned to first-line treatment
with triple combination of atezolizumab (anti-PD-L1 immunotherapy), vemurafenib, and cobimetinib or placebo, vemurafenib, and cobimetinib (the control group).
The study found a clinically and statistically significant

improvement in investigator-assessed PFS in the atezolizumab group compared to placebo (15.1 vs. 10.6 months;
HR 0.78; 95% CI 0.63–0.97; p= 0.0249) [100]. Response
duration was also significantly longer in the atezolizumab arm (21 months) compared to the control arm
(12.6 months) (II, 2B). The triple combination seems to
be an interesting option, although the long-term results
may be comparable to the combination of ipilimumab
with nivolumab. Currently, its role is not defined, and
it is approved only in the United States.
Inhibitor LAG-3 (relatlimab) in combination with
nivolumab improved significantly progression-free survival as compared to anti-PD-1 monotherapy in patients
with previously untreated metastatic or unresectable
melanoma [II, 2A] [101] — this combination is approved
but not reimbursed in Poland.
Rehabilitation
Patients treated for melanoma after axillary or
inguinal lymph nodes resection may experience ipsilateral limb lymphoedema. Edema is less likely after the
sentinel lymph node biopsy.
Lymphoedema is an excessive accumulation of protein-rich fluid in the intercellular spaces. This leads to
chronic inflammation, fibrosis and periarticular changes,
and emotional changes due to chronic, progressive dysfunction (Tab. 9). According to the published data, the
rate of development of lower limb edema after biopsy of
inguinal sentinel lymph nodes ranges from 7.6 to 35.1%,
and after lymphadenectomy from 48.8 to 82.5%. The
upper limb edema rate after axillary lymphadenectomy
ranges from 4.4 to 14.6% [102].
Physiotherapy of patients with post-treatment
lymphedema [103]
Patients with secondary edema have a reduced quality of life (EORTC QLQ C30 studies). In the group
of patients after lymph nodes resection, prevention of
edema should be applied: patients with a high probability of edema should be provided with compression
sleeves of the 1st degree of compression (ipsilateral upper limb) and compression hosiery of the 1st–2nd degree
of compression to prevent swelling of the lower limb
(they should be used for at least 6 months after surgery).
Physical examination of lymphoedema consists of
line measurements, water displacement/perometer tests,
and palpation to determine swelling degree and consistency. The fold test should be applied, and the Stemmer
sign should be considered.
If secondary edema occurs, patients should be
referred to specialized centers conducting the rehabilitation of patients with secondary lymphoedema.
Such procedures include comprehensive decongestant therapy (lymphatic drainage with compression,
kinesitherapy, mechanical pneumatic massage, and
other procedures dedicated to this group of patients).
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Table 8. Recommended follow-up evaluations in patients with skin melanoma

Melanoma stage
Early melanomas after excision of primary lesion without metastases in lymph
nodes (stages IA–IIA)

Test
Medical history and physical examination, including full-body skin surface, area
of scar after melanoma excision and regional lymph nodes
Chest X-ray — optionally
US of regional lymph nodes when sentinel lymph node biopsy not done in melanomas ≥ pT1b
No indications for routinely performed imaging and laboratory tests
Additional examinations (CT with contrast or PET-CT of the chest, abdominal
cavity, pelvis ± neck and MRI of CNS or other) always in case of clinical symptoms

Frequency
Every 6–12 months during
first 5 years, then
yearly if clinically
indicated (control
is possible outside
specialized center)

Patient education including risk factors and self-monitoring (assessment of the
skin and lymph nodes)
Locally advanced melanomas after excision of primary lesion without metastases
in lymph nodes (stages
IIB–IIC)

Medical history and physical examination, including full-body skin surface, area
of scar after melanoma excision and regional lymph nodes
Chest X-ray, abdominal US — optionally
US of regional lymph nodes when sentinel lymph node biopsy not done in melanomas ≥ pT1b
Imaging tests (CT with contrast or PET-CT of the chest, abdominal cavity, pelvis
and neck and MRI of CNS) should be considered every 3–12 months for the first
2 years, then every 6–12 months for the next 3 years. There are no indications
for routine imaging after 3–5 years.

Every 3–6 months during first
2–3 years, then
every 6–12 months until 5 years,
and then yearly
after 5 years if clinically indicated

No indications for routinely laboratory tests
Additional examinations (CT with contrast or PET-CT of the chest, abdominal cavity,
pelvis ± neck and MRI of CNS or others) always in case of clinical symptoms. In
patients with melanomas IIB–IIC CT could be performed every 6–12 months, and
brain MRI optionally yearly during first 2–3 years
Patient education including risk factors and self-monitoring (assessment of the
skin and lymph nodes)
After excision of metastases
in local lymph nodes or
local recurrence/satellite
lesion/in-transit metastasis
(stages IIIA–IIID) or follow-up after sentinel lymph
node metastasis without
complementary lymphadenectomy

Medical history and physical examination, including full-body skin surface, area
of scar after melanoma excision and regional lymph nodes
Chest X-ray — optionally
Nodal basin US for regional lymph node assessment every 4–6 months in the case
of positive sentinel lymph node without lymphadenectomy
Imaging tests (CT with contrast or PET-CT of the chest, abdominal cavity, pelvis ± neck and MRI of CNS) should be considered every 3–12 months for the first
2 years, then every 6–12 months for the next 3 years, especially in stage IIIC/IIID.
There are no indications for routine imaging after 3–5 years

Every 3–4 months
during
first 2 years, every
3–6 months during
subsequent 3 years,
and yearly
after 5 years if clinically indicated

No indications for routinely laboratory tests
Additional examinations (CT with contrast or PET-CT of the chest, abdominal cavity,
pelvis ± neck and MRI of CNS or others) always in case of clinical symptoms. In
patients with melanomas IIB–IIC CT could be performed every 6–12 months, and
brain MRI optionally yearly during first 2–3 years
Patient education including risk factors and self-monitoring (assessment of the
skin and lymph nodes)
After treatment of distant
metastases (stage IV)

Assessment of metastatic lesions in imaging tests (CT with contrast or PET-CT of
the chest, abdominal cavity, pelvis ± neck and MRI of CNS or others) depending
on location. Lactate dehydrogenase serum level

Follow-up visit
schedule individualized for every
patient

CNS — central nervous system; CT — computed tomography; LDH — lactate dehydrogenase; MRI — magnetic resonance imaging; US — ultrasound examination
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Table 9. Stages of lymphoedema

Stage

Clinical manifestations

Conservative therapy

I (implicit)

Lymph transport volume decreased
Swelling not visible
Subjective, negative patient’s feelings

Limb elevation
Self-massage
Prophylactically compression sleeve or hosiery of the 1st
degree of compression

II

Accumulation of protein-rich fluid
Visible, soft swelling

Limb elevation
Self-massage
Physical activity
Prophylactically compression sleeve or hosiery of the 1st
degree of compression

III

Accumulation of protein-rich fluid
Hard swelling
The onset of fibrosis

Comprehensive decongestion therapy
Compression products (compression sleeve or hosiery)

IV

Accumulation of protein-rich fluid
Hard swelling
Fibrosis
Skin changes (mycoses, eczema)

Comprehensive decongestion therapy
Compression products (compression sleeve or hosiery)

After therapy is completed, it is recommended to put on
a sleeve or hosiery to support the effects of anti-edema
therapy. Compression materials supporting the effects
of anti-edema therapy should be tailored to the degree
of edema (size, volume of the affected limb). Currently,
custom-made sleeves and hosieries are partially reimbursed by the National Health Fund (NFZ) [104].
Study results show that it is very important to inform
patients treated for melanoma with sentinel lymph node
biopsy or lymphadenectomy about the possibility of secondary lymphoedema and preventive measures. One of the
elements of prophylaxis is also physical activity [105, 106].

Follow-up after treatment
The frequency and type of examinations, as well as
the duration of the observation period, should depend on
the individual risk of disease recurrence (which depends
on the initial disease stage) (II, 2A), but one should remember about the possibility of relapse after more than
10 years from the initial treatment [107, 108] (Tab. 5).
The risk of recurrence is highest in the first 3 years
after treatment; therefore, recommended follow-up
schedules include intensified control during this period,
mainly to detect possible loco-regional recurrence,
which potentially gives a chance of radical surgical
treatment. The basis of post-treatment follow-up is
the evaluation of scars following primary excision and
lymphadenectomy. Particular care must be taken in
assessing the regional lymph nodes (possible in-transit
spreading). For the assessment of regional lymph nodes,
an ultrasound examination is also recommended in
addition to the physical examination. As a large proportion of loco-regional recurrences can be detected

by the patient (even > 60%), patient awareness should
be raised about the importance of self-examination of
the area after resected primary melanoma and regional
lymphatic drainage. There are premises that in patients
with early-stage melanoma, less intensive control regimens do not adversely affect survival.
Imaging tests are not justified during observation
of asymptomatic patients in stages IA–IIA; they can
be considered for the first 2–3 years (e.g. CT scan) in
asymptomatic patients with stages IIB–IIIC (taking
into account the recent emergence of new effective
drugs for the treatment of disseminated melanomas
(IV, 2B), as earlier data showed a minimal gain of up
to 2 months in relation to the expected survival benefit
from intensive schedules of imaging studies). In turn, in
patients with clinical symptoms suggesting the presence
of distant metastases (liver enzyme elevation, bone pain,
neurological symptoms, cough, and weakness), detailed
imaging diagnostics, including CT, MRI, PET-CT, and
bone scintigraphy, should be performed.
During follow-up examinations, it is necessary to
examine full-body skin (not only the area where cancer
previously developed), due to the statistically greater
chance of developing a second independent melanoma
lesion or other skin cancer.
Additional information for patients is available,
among others, on the websites of scientific societies (e.g.
www.akademiaczerniaka.pl).

Conclusions
A biopsy that excludes atypical and suspicious pigmented lesions, which may be early melanomas, is of fundamental importance in the diagnosis and determination of
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the most important prognostic factors (microstaging I).
Early diagnosis and resection of melanoma not only improves the prognosis but also gives a chance of recovery
in nearly 90% of patients. Typically, pigmented lesions
of up to 2 cm in the transverse axis can be removed on
an outpatient basis as part of a resection that meets the
definition of excisional biopsy. The next steps of the
procedure include qualification of patients for radical
resection of the scar after excisional biopsy with appropriate margins of 0.5–2 cm depending on Breslow
thickness and the performance of a sentinel lymph node
biopsy (stage ≥ pT1b). In the case of clinically detected
metastases in regional lymph nodes, radical lymphadenectomy is the treatment of choice. It is recommended
to qualify patients with high-risk skin melanomas to
systemic adjuvant therapy (nivolumab, pembrolizumab,
dabrafenib with trametinib). The algorithms of diagnostic and therapeutic management in patients with skin
melanomas are presented in Figures 2–4.
The presence of distant metastases is still associated
with a poor prognosis. In patients with metastatic dis-
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ease, enrollment in a clinical trial is the most appropriate
approach. In patients with generalized disease or associated with a high risk of disease recurrence (stage III), it
is recommended to test BRAF gene status.
Long-term survival is concerning in stage IV patients who underwent resection of single metastatic
lesions. In systemic treatment — primarily in the first
line — in patients with the presence of BRAF V600 mutations, BRAF inhibitor (in combination with MEK
inhibitor) is used and, regardless of BRAF mutation
status, immunotherapy with anti-PD-1 antibodies
(nivolumab or pembrolizumab), ipilimumab (anti-CTLA4 antibody alone or in combination with anti-PD-1).
The optimal treatment sequence (especially in the
presence of a BRAF gene mutation) is currently not
defined. The use of combined therapy with BRAF and
MEK inhibitors is associated with a high response rate
(approx. 70%) and a rapid relief of disease symptoms,
while treatment with anti-PD-1 antibodies results in
lower response rates, but they are mostly long-lasting
and persist also after treatment discontinuation.
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Part II
Ocular melanoma
Uveal melanoma
Epidemiology and etiology
Uveal melanoma is the most common primary intraocular malignant neoplasm in adults. It is significantly
different from conjunctival, mucous, and skin melanoma
[109]. According to the 2018 National Cancer Registry
(NCR) data, ocular neoplasms (C69) account for 0.3%
of all neoplastic diseases in Poland (523 cases), and
most of them are uveal melanomas. Mortality from
this malignant tumor was 0.1% (121 deaths) [110].
The prevalence varies by ethnic group and latitude.
The incidence is highest among Caucasians (98% of
all patients) and at higher latitudes. In Mediterranean
countries, 2 new cases per 1 million inhabitants per
year are reported, while in Scandinavian countries it
is 8–11/1 million inhabitants. In the United States of
America, on average, 4.3 new cases occur per 1 million
inhabitants per year [111–114].
Children rarely suffer from this type of cancer, and
their prognosis is significantly better (5-year and 10-year
survival rates are 97% and 92%, respectively) [115, 116].
Melanoma develops from the melanocytes of the
uveal layer, affecting particular areas of the uveal layer
with different frequencies. About 4–6% of ocular melanomas are found in the iris, 6–9% in the ciliary body, and
most often in the choroid (85–90%) [117–119].

Staging and prognostic factors
The prognosis of uveal melanoma depends on many
factors. One of them is the size of the primary tumor (the
largest diameter of the base and height). Larger tumors
are associated with worse survival. Increasing the tumor
height by 1 mm increases the risk of metastasis by 5%
within 10 years. Based on the assessment of thickness
(height), tumors were divided into 3 groups: the small
(0–3 mm), medium (medium; 3.1–8.0 mm), and large
(> 8 mm) groups. Five-, 10- and 20-year mortality in
particular groups was 6%, 12%, and 20%, respectively,
then 14%, 26%, and 37%, and in the last group — 35%,
49%, and 67% [120, 121]. Another factor adversely affecting the prognosis is the involvement of the ciliary
body. In these cases, 33% of patients metastasize during the 10-year follow-up, as opposed to 7% when the
neoplasm covers the iris or up to 25% for the choroid
[119, 120]. Other factors that worsen the prognosis and
are associated with a greater tendency to metastasize
are the following histopathological features: epithelial

type melanoma, deep infiltration of eyeball wall (sclera),
presence of extraocular infiltrates, high mitotic index,
optic nerve infiltration, own vascularization of the tumor with a tendency to form arches branches, closed
loops and vascular networks, as well as inflammatory
tumor infiltration (especially by T lymphocytes and
macrophages) [119, 122–124].
Genetic disorders such as monosomy 3, multiple copies
of 1q, 6p, and 8q, loss of 1p, 6q, and 8p, and mutations in
the BAP1, GNAQ, and GNA11 genes are associated with
a high risk of metastases. In contrast, mutations in the EIF1AX gene are associated with a good prognosis [119, 125].
Local control after the treatment of uveal melanoma is
very high (86–98%) and is achieved through using various
conservative treatment methods, such as brachytherapy,
proton therapy, transpupillary thermotherapy (TTT),
tumor endo- or exoresection, and their different combinations. In very large tumors, i.e. with a base diameter greater
than 20 mm or a height greater than 12 mm, and if the
tumor extensively affects the optic nerve, the best treatment is still enucleation (see below) [126]. A big problem
in this disease is still high mortality of approx. 50% due
to generalized dissemination, with no effective treatment
in such cases. In over 90% of cases, the metastases are
located in the liver despite good effects of local treatment.
This is due to the tendency of uveal melanoma to metastasize in the early stages of its development (formation of
micrometastases) and the presence of cancer cells in the
vascular bed prior to treatment [119, 127].
The AJCC TNM classification, developed by the
American Joint Committee on Cancer, is used for
staging and prognosis assessment of uveal melanoma.
It takes into account the size of the largest tumor base,
its thickness (height), involvement of the ciliary body,
presence, and size of extraocular infiltration and presence of metastases [128] (Tab. 10–14). Involvement
of the surrounding lymph nodes in uveal melanoma
is extremely rare. To assess the risk of metastasis,
the above-mentioned genetic testing should also be
considered, including first of all, monosomy 3 and the
BAP1 gene mutation [119] (III, 2B).

Signs and symptoms
About one-third of patients with uveal melanoma
are asymptomatic, and if any symptoms occur, they are
uncharacteristic. Patients most often report decreased
visual acuity and visual field disturbances. Pain may
also occur due to elevated intraocular pressure, as well
as a veil in front of the eye or image distortion [129].

Diagnostic tests
1. Ophthalmological examination of the anterior segment of the eyeball in a slit lamp (III, 2A).
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Table 10. Primary tumor — T feature

All uveal melanomas
TX

Primary tumor cannot be assessed

T0

No primary tumor

Iris
T1

Tumor limited to the iris

T1a

Tumor limited to the iris, not more than 3 clock hours in size

T1b

Tumor limited to the iris, extending more than 3 clock hours

T1c

Tumor limited to the iris with secondary glaucoma

T2

Tumor of the iris involving the ciliary body and/or the choroid

T2a

Tumor of the iris involving the ciliary body and/or the choroid with secondary glaucoma

T3

Tumor of the iris involving the ciliary body and/or the choroid with scleral infiltration

T3a

Tumor of the iris involving the ciliary body and/or the choroid with scleral infiltration and secondary glaucoma

T4

Melanoma with extraocular infiltration

T4a

Extraocular infiltration of iris melanoma with greatest diameter ≤ 5 mm

T4b

Extraocular infiltration of iris melanoma with greatest diameter > 5 mm

Ciliary body and choroid
T1

Tumor of the first size category

T1a

Tumor of the first size category without involvement of the ciliary body and retrobulbar infiltration

T1b

Tumor of the first size category with involvement of the ciliary body

T1c

Tumor of the first size category without involvement of the ciliary body, but with a retrobulbar infiltrate with the largest
diameter ≤ 5 mm

T1d

Tumor of the first size category with involvement of the ciliary body and with the largest retrobulbar infiltrate of the largest
diameter ≤ 5 mm

T2

Tumor of the second size category

T2a

Tumor of the second size category without involvement of the ciliary body and retrobulbar infiltration

T2b

Tumor of the second size category with involvement of the ciliary body

T2c

Tumor of the second size category without involvement of the ciliary body, but with a retrobulbar infiltrate with the largest
diameter ≤ 5 mm

T2d

Tumor of the second size category with involvement of the ciliary body and with retrobulbar infiltration with the largest
diameter ≤ 5 mm

T3

Tumor of the third size category

T3a

Tumor of the third size category without involvement of the ciliary body and retrobulbar infiltration

T3b

Tumor of the third size category with involvement of the ciliary body

T3c

Tumor of the third size category without involvement of the ciliary body, but with a retrobulbar infiltrate with the largest
diameter ≤ 5 mm

T3d

Tumor of the third size category with involvement of the ciliary body and with retrobulbar infiltration with the largest diameter ≤ 5 mm

T4

Tumor of the fourth size category

T4a

Tumor of the fourth size category without involvement of the ciliary body and retrobulbar infiltration

T4b

Tumor of the fourth size category with involvement of the ciliary body

T4c

Tumor of the fourth size category without involvement of the ciliary body, but with a retrobulbar infiltrate with the largest
diameter ≤ 5 mm

T4d

Tumor of the fourth size category with involvement of the ciliary body and with retrobulbar infiltrate with the largest diameter ≤ 5 mm

T4e

Tumor of any category with retrobulbar infiltration with the largest diameter > 5 mm

aIn

order to determine the T feature in ciliary body and choroidal melanoma, it is necessary to first classify the tumor into the appropriate size category based
on height and the largest tumor base diameter (Tab. 11)
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Table 11. Regional lymph nodes — N feature
Nx

Regional lymph nodes cannot be assessed*

N0

No metastases in regional lymph nodes

N1

Metastases in regional lymph nodes or separate orbital
neoplastic deposits

N1a

Metastases in one or more regional lymph nodes

N1b

Separate orbital neoplastic deposits without continuity with the eyeball, no metastases in regional lymph
nodes

*Regional lymph nodes include preauricular, submandibular, and cervical
lymph nodes

Table 12. Distant metastases — M feature
M0

No distant metastases

M1

Distant metastases present

M1a

Diameter of largest distant metastasis ≤ 3 cm

M1b

Diameter of the largest metastasis 3.1–8.0 cm

M1c

Diameter of the largest metastasis > 8 cm

2. Eye fundus examination after pupil dilation (preferably indirect ophthalmoscopy) (III, 2A).
3. Ultrasound examination (III, 2A):
a. ultrabiomicroscopy — ultrasound examination of
the anterior segment of the eyeball, ciliary body,
and the front part of the choroid;
b. ultrasonography of the posterior segment of the
eyeball (detection of a mushroom-shaped tumor
is a typical feature of uveal melanoma).
4. Optical coherence tomography (OCT) (III, 2A).
5. Taking a photo of the observed lesion to determine
any progression (III, 2A).
6. Gonioscopy when it is suspected that the lesion is
occupying or reaching filtration angle (III, 2A).
7. Diaphanoscopy or transillumination (reveal tumor
base) (III, 2A).
8. Additional examinations (performed in case of
diagnostic doubts) (III, 2B):
a. fluorescein angiography (FA),
b. indocyanine green angiography (ICGA),
c. computed tomography of orbits,

Table 13. Melanoma staging

Stage
I
IIA

IIB

IIIA

IIIB

Feature T

Feature N

Feature M

T1a

N0

M0

T1b–d

N0

M0

T2a

N0

M0

T2b

N0

M0

T3a

N0

M0

T2c–d

N0

M0

T3b–c

N0

M0

T4a

N0

M0

T3d

N0

M0

T4b–c

N0

M0

IIIC

T4d–e

N0

M0

IV

Any T

N1

M0

Any T

Any N

Any M1 a–c

Prefixes: y — preoperative radiotherapy or chemotherapy; r — tumor recurrence

Table 14. Histological grading — G feature
GX

Histological grade cannot be assessed

G1

Spindle cell melanoma (> 90% of spindle cells)

G2

Mixed cell melanoma (> 10% epithelial cells and < 90% spindle cells)

G3

Epithelial cell melanoma (> 90% of epithelial cells)
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Figure 5. Classification of ciliary body and uveal melanoma based on thickness and size of the primary tumor (mm)

d. magnetic resonance imaging of orbits, autofluorescence [130].
9. Tumor biopsy remains controversial due to the
increased risk of dissemination and the high rate of
false-negative results [131] (III, 2A) [132] (NCCN
Guidelines. Uveal Melanoma. Version 3.2020).

Differential diagnostics
Uveal melanoma is most often differentiated from
metastatic tumors of a different location and with pigmented nevi. It is very important to distinguish the atypical, pigmented nevus from small melanoma (TFSOM
rule developed by Shields et al.) [133] (III, A).
Less frequently, the differential diagnosis includes
choroidal hemangioma (limited or diffuse), intraocular
lymphoma, retinal hemangioma, osteoblastoma, retinochoroidal calcification, astrocytoma, and age-related
macular degeneration (AMD), especially the wet (exudative) form [130, 134].

Remarks
The greatest tumor diameter and thickness (height)
are used to define the size category (Tab. 10, Fig. 5).
The determination of pT is required for ciliary and
choroidal melanomas but is only feasible if the primary
treatment was enucleation of the eyeball. In these situations, a proper technique is essential to visualize the
greatest tumor base diameter and thickness (height)
in the removed eyeballs. For this purpose, the eyeball
should be X-rayed with a strong light source to map the
shadow of the tumor on the sclera and determine its
position in relation to the optic nerve.
The eyeball should be cut so that the cross-sectional
plane contains the greatest tumor base diameter, rests
on the shadow, and passes through the center of the
disc, as well as the optic nerve.
In the past, in the clinical assessment of tumor
dimensions, the greatest base diameter was expressed
in multiples of the optic disc diameter (dd) (averagely
1 DD = 1.5 mm), and tumor thickness (height) in diopters (averagely 3 diopters = 1 mm). Currently, the
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standard is to determine the size of intraocular tumor
parameters in millimeters based on measurements
performed in an ultrasound examination (determination of T feature). It should be noted that most patients
with uveal melanoma are treated conservatively, so
ultrasonography remains the only method to assess
tumor size.

Treatment
Local treatments for uveal melanoma can be divided
into two main types.
Conservative
Conservative treatment to preserve the eyeball and
even, in some cases, useful visual acuity. This type of
therapy includes:
1. Radiotherapy in the form of (III, 2A):
a. Brachytherapy (most frequently used) with the
use of various radioactive elements, which allows
for very good local tumor control of 95–98% [135,
136]. The isotopes of ruthenium-106 (Ru-106) and
iodine-125 (I-125) are commonly used. Palladium
(Pd-103) and iridium (Ir-192) are used much less
frequently due to the short half-life and very high
costs of therapy. Ru-106 is effective in treating
tumors up to 5 mm in height, or up to 6 mm in
height, but in combination with transpupillary
thermotherapy (TTT). I-125 is used to treat tumors
of thickness ranging from 5 mm to 10–12 mm. An
important factor determining the use of applicators is also tumor base, which should not exceed
the diameter of the applicator and may not exceed
18 mm, which allows for a safe margin [137]. The
dose at the tumor top should not be less than 70 Gy,
and for I-125 preferably around 82.5 Gy [137–141].
b. Proton radiotherapy — a positive local result is
obtained in 95–98% of cases. The therapy uses
a collimated beam of protons or helium nuclei.
Irradiation is performed for 4 consecutive days
with a total dose of 60 Gy at the tumor top
(4 × 15 Gy) [142].
c. Stereotactic radiotherapy
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2. Local, sparing surgical treatment (III, 2A)
a. Local resection:
— Exoresection — is used to treat lesions located in the
iris, ciliary body, or the anterior choroid. The tumor
is removed under the scleral flap in combination
with brachytherapy.
— Endoresection — can be performed after prior radiotherapy. The tumor is removed during pars plana
vitrectomy (PPV) [143–145].
3. Laser treatment
a. Transpupillary thermotherapy (TTT) is intended
for the treatment of small melanomas. Most
often used with brachytherapy, especially in the
parathyroid tumor localization, it is the so-called
sandwich therapy (III, 2B).
b. Photodynamic therapy — experimental and
controversial therapy with the use of a photosensitizing dye (verteporfin) for the treatment of
amelanotic, small melanomas [146, 147] (IV, C).
Radical surgery
1. Enucleation, i.e. removal of the eyeball. Recommended when the tumor thickness and base diameter
are over 12 mm and over 20 mm, respectively, and
when the tumor infiltrates the optic nerve or there
is secondary glaucoma [126] (III, 2A).
It is recommended to implant an orbital implant
tight after after enucleation provided that there are
no signs of extraocular infiltration, and prosthesis of
the orbit is performed up to 14 days after the surgery.
2. Exenteration, i.e. evisceration of the orbit is indicated in the case of massive extraocular infiltration.
Treatment in the generalized stage
Treatment of generalized uveal melanoma allows
extending the survival by a few months, especially if it is
possible to use local treatment methods for liver metastases [148]. Surgical resection (if single lesions are present,
which is rare), chemoembolization/radioembolization or
thermoablation of liver metastases, and systemic treatment are used [119, 149] (III, A). In clinical trials, attempts
are made to use therapies affecting the PKC-MAPK pathway, modifying epigenetic mechanisms (e.g. Vorinostat)
or immune checkpoints inhibitors (small effects were
observed in phase II studies mainly with the combination
of nivolumab and ipilimumab) [150, 151]. These studies
have so far failed to show positive results [119, 152], except for the data on the use of tebentafusp (IMCgp100),
a novel bispecific molecule targeting T cells in the presence of HLA-002, which was compared to historical data
(phase II study [153] — median OS 16.8 months) and
an active comparator (phase III study — 1-year OS rate
73% vs. 58%, HR 0.51) — this drug is registered in the
European Union, but not reimbursed in Poland [154].

Follow-up and treatment of local complications
After treatment of uveal melanoma, the patient
should undergo ophthalmological examination every
3–6 months in the first 2 years, and every 6–12 months
in the following years. The examination should aim to
detect a potential local recurrence or complications after
therapy. After conservative treatment, it should include
at least visual acuity, intraocular pressure measurement,
slit-lamp anterior segment examination, and eye fundus
examination after pupil dilation, US, photography, and
OCT. In turn, after the enucleation, the orbit should be
examined (after removal of the epiprosthesis, the orbit
should be inspected and palpated), and control MRI
examinations of the orbits should be performed every
6–12 months [155, 156] (III, A).
As a result of the applied conservative treatment,
there is a risk of complications in the form of cataracts,
secondary glaucoma, iris neovascularization, retinopathy (with maculopathy), and neuropathy. All these
complications should be treated, but what is even more
important, they should be prevented. The best method
of treating retinopathy, maculopathy, and post-radiation
neuropathy, as well as iris neovascularization, are
intravitreal injections or injections into the anterior
chamber of anti-VEGF agents or steroids. In the case
of anti-VEGF agents, it is recommended to initially
administer 3 injections with an interval of 1–2 months
(depending on the type of drug), and then depending
on the clinical picture [157, 158] (III, A).
After ophthalmic treatment, the patient should
remain under control to monitor and treat any metastases. For this purpose, it is recommended to perform
magnetic resonance imaging, possibly computed tomography or ultrasound of the abdominal cavity every
3–12 months, and liver tests every 3–6 months (monitoring towards liver metastases). Chest X-ray is recommended every 12 months [156, 159] (III, A).

Conjunctival melanoma
Conjunctival melanoma is a very rare neoplasm,
which accounts for 0.25% of all melanomas and 5% of
ocular melanomas. In recent years, a significant increase
in the incidence of this type of cancer has been observed
[160, 161]. Molecular aspects of the development of
conjunctival melanoma include mutations in BRAF and
NRAS genes, which are completely different from those
reported in uveal melanoma [1] (III, 2A).
The vast majority, i.e. 74%, of melanomas, develop
upon primary acquired melanosis (PAM), 7% from
a nevus, and 19% de novo [160, 162] (III, 2A).
Local recurrence takes place in 30–50% of patients
within 5 years [163].
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Metastasis occurs in approximately 20–30% of
patients over 10-year follow-up [160]. Factors associated with a worse prognosis include tumor localization
outside the conjunctiva, multinodular type of growth,
rapid growth, tumor thickness > 2 mm, recurrence,
incomplete resection, and failure to apply adjuvant
therapy after resection [160, 164] (III, 2A).
The mainstay of treatment is surgical tumor resection after prior closure of nutrient vessels, with a macroscopically preserved margin of healthy tissue, the size
of which remains undefined [160, 164] (III, 2A). Some
recommend the use of cryotherapy in sites after resection and swabs with absolute alcohol [160, 165] (IIIB).
In very advanced cases, enucleation and exenteration
are considered [160, 166, 167] (III, 2A).
The adjuvant treatment includes:
1. Local chemotherapy:
a. Mitomycin C, which is administered to the
conjunctival sac two weeks after surgery [160,
168–173] — not reimbursed use, with very limited
clinical data (IV, 2B)
b. Interferon alfa-2b [160, 174, 175] (IV, 2B)
2. Radiotherapy:
a. EBRT
b. Local brachytherapy.
Sentinel lymph node biopsy should be considered,
however, bearing in mind that distant metastases occur
in 50% of cases, without the presence of neoplastic cells
in the surrounding lymph nodes [160, 176, 177] (III, 2B).
Therapeutical options in patients with metastatic
conjunctival melanoma include the same treatments
as for advanced cutaneous melanoma [160] (III, 2A).
After the treatment of conjunctival melanoma, the
patient should remain under constant oncological and
ophthalmological monitoring (photographic documentation of the local condition is important every time; it
is recommended to check the conjunctiva after turning
the eyelids outwards).

Conflict of interest
P. Rutkowski received fees for lectures and participation in Advisory Boards from Novartis, BMS,
MSD, Pierre Fabre, Merck, Sanofi, Amgen, Blueprint
Medicines. E. Kalinka and A. Czarnecka received fees
for lectures and clinical trials from BMS, MSD, Roche.
Andrzej Kawecki received fees from the following
companies: BMS: fees for lectures and participation in
Advisory Board, conducting clinical trials; MSD: fees for
lecture and participation in Advisory Board; Merck: fees
for lecture and participation in Advisory Board, Sanofi:
fees for participation in Advisory Board. M. Ziobro
received fees for lectures and participation in Advisory
Boards from Novartis, BMS, MSD, Pierre Fabre, Merck,

388

Amgen, Roche, Pfizer. B. Cybulska-Stopa received fees
for lectures and participation in Advisory Boards from
Novartis, BMS, MSD, Pierre Fabre.

References
1.
2.
3.

4.
5.

6.

7.
8.

9.

10.

11.

12.

13.

14.

15.
16.
17.
18.

19.

Rutkowski P. Złośliwe nowotwory skóry. Via Medica, Gdańsk 2014.
Didkowska J, Wojciechowska U, Olasek P. Nowotwory złośliwe w Polsce
w 2017 roku. Cancer in Poland in 2017. Krajowy Rejestr Nowotworów,
Warszawa 2019.
Wojciechowska U, Didkowska J. Zachorowania i zgony na nowotwory
złośliwe w Polsce. Krajowy Rejestr Nowotworów, Narodowy Instytut
Onkologii im. Marii Skłodowskiej-Curie — Państwowy Instytut Badawczy. http://onkologia.org.pl/raporty/ (05.04.2020).
Yde SS, Sjoegren P, Heje M, et al. Mucosal Melanoma: a Literature
Review. Curr Oncol Rep. 2018; 20(3): 28, doi: 10.1007/s11912-0180675-0, indexed in Pubmed: 29569184.
Meleti M, Leemans CR, de Bree R, et al. Head and neck mucosal
melanoma: experience with 42 patients, with emphasis on the role of
postoperative radiotherapy. Head Neck. 2008; 30(12): 1543–1551, doi:
10.1002/hed.20901, indexed in Pubmed: 18704960.
Rapini R, Golitz L, Greer R, et al. Primary malignant melanoma
of the oral cavity. A review of 177 cases. Cancer. 1985; 55(7):
1543–1551, doi: 10.1002/1097-0142(19850401)55:7<1543::aid-cncr2820550722>3.0.co;2-f.
Lotem M, Anteby S, Peretz T, et al. Mucosal melanoma of the female
genital tract is a multifocal disorder. Gynecol Oncol. 2003; 88(1):
45–50, doi: 10.1006/gyno.2002.6848, indexed in Pubmed: 12504626.
Carvajal RD, Spencer SA, Lydiatt W. Mucosal melanoma: a clinically
and biologically unique disease entity. J Natl Compr Canc Netw. 2012;
10(3): 345–356, doi: 10.6004/jnccn.2012.0034, indexed in Pubmed:
22393195.
Chang AE, Karnell LH, Menck HR. The National Cancer Data Base
report on cutaneous and noncutaneous melanoma: a summary
of 84,836 cases from the past decade. The American College
of Surgeons Commission on Cancer and the American Cancer
Society. Cancer. 1998; 83(8): 1664–1678, doi: 10.1002/(sici)1097-0142(19981015)83:8<1664::aid-cncr23>3.0.co;2-g, indexed in
Pubmed: 9781962.
Michielin O, van Akkooi ACJ, Ascierto PA, et al. ESMO Guidelines
Committee. Electronic address: clinicalguidelines@esmo.org. Cutaneous melanoma: ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up†. Ann Oncol. 2019; 30(12): 1884–1901, doi:
10.1093/annonc/mdz411, indexed in Pubmed: 31566661.
Wouters MW, Michielin O, Bastiaannet E, et al. ECCO essential requirements for quality cancer care: Melanoma. Crit Rev Oncol Hematol.
2018; 122: 164–178, doi: 10.1016/j.critrevonc.2017.12.020, indexed
in Pubmed: 29458785.
Michielin O, van Akkooi ACJ, Ascierto PA, et al. ESMO Guidelines
Committee. Electronic address: clinicalguidelines@esmo.org. Cutaneous melanoma: ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up†. Ann Oncol. 2019; 30(12): 1884–1901, doi:
10.1093/annonc/mdz411, indexed in Pubmed: 31566661.
Gajda M, Kaminska-Winciorek G. Do not let to be late: overview of
reasons for melanoma delayed diagnosis. Asian Pac J Cancer Prev.
2014; 15(9): 3873–3877, doi: 10.7314/apjcp.2014.15.9.3873, indexed
in Pubmed: 24935566.
Kamińska-Winciorek G, Placek W. The most common mistakes on
dermatoscopy of melanocytic lesions. Postepy Dermatol Alergol.
2015; 32(1): 33–39, doi: 10.5114/pdia.2014.44029, indexed in Pubmed: 25821425.
NCCN Guidelines. Cutaneous melanoma version 1.2021.
Gershenwald JE, Scolyer RA, Hess KR. Melanoma of the skin. AJCC
Cancer Staging Manual. Eight Edition. Springer 2017.
Elder E, Massi D, Scolyer RA. Classification of Skin Tumours 4th Edition.
International Agency for Research on Cancer 2018.
Cheng L, Lopez-Beltran A, Massari F, et al. Molecular testing for BRAF
mutations to inform melanoma treatment decisions: a move toward
precision medicine. Mod Pathol. 2018; 31(1): 24–38, doi: 10.1038/modpathol.2017.104, indexed in Pubmed: 29148538.
Vanni I, Tanda ET, Spagnolo F, et al. The Current State of Molecular
Testing in the BRAF-Mutated Melanoma Landscape. Front Mol Biosci.
2020; 7: 113, doi: 10.3389/fmolb.2020.00113, indexed in Pubmed:
32695793.

Piotr Rutkowski et al., Expert recommendation on diagnostic-therapeutic management of melanoma patients

20. Raghavan SS, Peternel S, Mully TW, et al. Spitz melanoma is a distinct
subset of spitzoid melanoma. Mod Pathol. 2020; 33(6): 1122–1134,
doi: 10.1038/s41379-019-0445-z, indexed in Pubmed: 31900433.
21. Giubellino A, Zhou Y. Molecular Characterization of Spitz Tumors: An
Approach to Improve Disease Diagnosis and Classification. J Mol
Genet Med. 2019; 13: 417.
22. Hayward NK, Wilmott JS, Waddell N, et al. Whole-genome landscapes
of major melanoma subtypes. Nature. 2017; 545(7653): 175–180, doi:
10.1038/nature22071, indexed in Pubmed: 28467829.
23. Balch CM, Gershenwald JE, Soong SJ, et al. Final version of 2009
AJCC melanoma staging and classification. J Clin Oncol. 2009;
27(36): 6199–6206, doi: 10.1200/JCO.2009.23.4799, indexed in
Pubmed: 19917835.
24. Morton DL, Thompson JF, Cochran AJ, et al. MSLT Group. Final trial
report of sentinel-node biopsy versus nodal observation in melanoma.
N Engl J Med. 2014; 370(7): 599–609, doi: 10.1056/NEJMoa1310460,
indexed in Pubmed: 24521106.
25. Wong SL, Balch CM, Hurley P, et al. American Society of Clinical
Oncology, Society of Surgical Oncology. Sentinel lymph node biopsy
for melanoma: American Society of Clinical Oncology and Society
of Surgical Oncology joint clinical practice guideline. J Clin Oncol.
2012; 30(23): 2912–2918, doi: 10.1200/JCO.2011.40.3519, indexed
in Pubmed: 22778321.
26. Michielin O, van Akkooi A, Lorigan P, et al. ESMO consensus conference recommendations on the management of locoregional melanoma:
under the auspices of the ESMO Guidelines Committee. Ann Oncol.
2020; 31(11): 1449–1461, doi: 10.1016/j.annonc.2020.07.005, indexed
in Pubmed: 32763452.
27. Nowecki ZI, Rutkowski P, Michej W. The survival benefit to patients
with positive sentinel node melanoma after completion lymph node
dissection may be limited to the subgroup with a primary lesion Breslow
thickness greater than 1.0 and less than or equal to 4 mm (pT2-pT3).
Ann Surg Oncol. 2008; 15(8): 2223–2234, doi: 10.1245/s10434-0089965-3, indexed in Pubmed: 18506535.
28. Uppal A, Stern S, Thompson JF, et al. MSLT Group, MSLT Cooperative
Group. The impact on morbidity and length of stay of early versus
delayed complete lymphadenectomy in melanoma: results of the
Multicenter Selective Lymphadenectomy Trial (I). Ann Surg Oncol.
2010; 17(12): 3324–3329, doi: 10.1245/s10434-010-1203-0, indexed
in Pubmed: 20614193.
29. Leiter U, Stadler R, Mauch C, et al. Complete lymph node dissection
versus no dissection in patients with sentinel lymph node biopsy
positive melanoma (DeCOG-SLT): a multicentre, randomised, phase
3 trial. Lancet Oncol. 2016; 17(6): 757–767, doi: 10.1016/s14702045(16)00141-8, indexed in Pubmed: 27161539.
30. van Akkooi ACJ, Nowecki ZI, Voit C, et al. Sentinel node tumor burden
according to the Rotterdam criteria is the most important prognostic
factor for survival in melanoma patients: a multicenter study in 388
patients with positive sentinel nodes. Ann Surg. 2008; 248(6): 949–955,
doi: 10.1097/SLA.0b013e31818fefe0, indexed in Pubmed: 19092339.
31. Testori A, Rutkowski P, Marsden J, et al. Surgery and radiotherapy in
the treatment of cutaneous melanoma. Ann Oncol. 2009; 20 Suppl
6: vi22–vi29, doi: 10.1093/annonc/mdp257, indexed in Pubmed:
19617294.
32. Kamposioras K, Pentheroudakis G, Pectasides D, et al. Malignant
melanoma of unknown primary site. To make the long story short.
A systematic review of the literature. Crit Rev Oncol Hematol. 2011;
78(2): 112–126, doi: 10.1016/j.critrevonc.2010.04.007, indexed in
Pubmed: 20570171.
33. Mali B, Jarm T, Snoj M, et al. Antitumor effectiveness of electrochemotherapy: a systematic review and meta-analysis. Eur J Surg
Oncol. 2013; 39(1): 4–16, doi: 10.1016/j.ejso.2012.08.016, indexed
in Pubmed: 22980492.
34. Andtbacka RHI, Kaufman HL, Collichio F, et al. Talimogene Laherparepvec Improves Durable Response Rate in Patients With
Advanced Melanoma. J Clin Oncol. 2015; 33(25): 2780–2788, doi:
10.1200/JCO.2014.58.3377, indexed in Pubmed: 26014293.
35. Ballantyne AJ. Malignant melanoma of the skin of the head and
neck. An analysis of 405 cases. Am J Surg. 1970; 120(4): 425–431,
doi: 10.1016/s0002-9610(70)80001-0, indexed in Pubmed: 5507326.
36. Smith HG, Bagwan I, Board RE, et al. Ano-uro-genital mucosal melanoma UK national guidelines. Eur J Cancer. 2020; 135: 22–30, doi:
10.1016/j.ejca.2020.04.030, indexed in Pubmed: 32531566.
37. McLean N, Tighiouart M, Muller S. Primary mucosal melanoma of the
head and neck. Comparison of clinical presentation and histopathologic features of oral and sinonasal melanoma. Oral Oncol. 2008;
44(11): 1039–1046, doi: 10.1016/j.oraloncology.2008.01.014, indexed
in Pubmed: 18396446.

38. Agrawal S, Kane JM, Guadagnolo BA, et al. The benefits of adjuvant
radiation therapy after therapeutic lymphadenectomy for clinically
advanced, high-risk, lymph node-metastatic melanoma. Cancer.
2009; 115(24): 5836–5844, doi: 10.1002/cncr.24627, indexed in
Pubmed: 19701906.
39. Bullard KM, Tuttle TM, Rothenberger DA, et al. Surgical therapy for
anorectal melanoma. J Am Coll Surg. 2003; 196(2): 206–211, doi:
10.1016/S1072-7515(02)01538-7, indexed in Pubmed: 12595048.
40. Kiran RP, Rottoli M, Pokala N, et al. Long-term outcomes after local
excision and radical surgery for anal melanoma: data from a population database. Dis Colon Rectum. 2010; 53(4): 402–408, doi:
10.1007/DCR.0b013e3181b71228, indexed in Pubmed: 20305438.
41. Malaguarnera G, Madeddu R, Catania VE, et al. Anorectal mucosal
melanoma. Oncotarget. 2018; 9(9): 8785–8800, doi: 10.18632/oncotarget.23835, indexed in Pubmed: 29492238.
42. Lee AY, Berman RS. Management of Noncutaneous Melanomas. Surg Oncol Clin N Am. 2020; 29(3): 387–400, doi: 10.1016/j.
soc.2020.02.004, indexed in Pubmed: 32482315.
43. Pittaka M, Kardamakis D, Spyropoulou D. Comparison of International
Guidelines on Mucosal Melanoma of the Head and Neck: A Comprehensive Review of the Role of Radiation Therapy. In Vivo. 2016; 30: 165–170.
44. Eggermont AMM, Gore M. Randomized adjuvant therapy trials in melanoma: surgical and systemic. Semin Oncol. 2007; 34(6): 509–515, doi:
10.1053/j.seminoncol.2007.09.003, indexed in Pubmed: 18083374.
45. Sondak VK, Gonzalez RJ, Kudchadkar R. Adjuvant therapy for melanoma: a surgical perspective. Surg Oncol Clin N Am. 2011; 20(1): 105–
114, doi: 10.1016/j.soc.2010.09.001, indexed in Pubmed: 21111961.
46. Eggermont AMM, Chiarion-Sileni V, Grob JJ, et al. Prolonged Survival in
Stage III Melanoma with Ipilimumab Adjuvant Therapy. N Engl J Med.
2016; 375(19): 1845–1855, doi: 10.1056/NEJMoa1611299, indexed
in Pubmed: 27717298.
47. Eggermont AMM, Suciu S, Testori A, et al. Ulceration and stage are
predictive of interferon efficacy in melanoma: results of the phase
III adjuvant trials EORTC 18952 and EORTC 18991. Eur J Cancer.
2012; 48(2): 218–225, doi: 10.1016/j.ejca.2011.09.028, indexed in
Pubmed: 22056637.
48. Weber J, Mandala M, Del Vecchio M, et al. CheckMate 238 Collaborators. Adjuvant Nivolumab versus Ipilimumab in Resected Stage
III or IV Melanoma. N Engl J Med. 2017; 377(19): 1824–1835, doi:
10.1056/NEJMoa1709030, indexed in Pubmed: 28891423.
49. Eggermont A, Chiarion-Sileni V, Grob JJ, et al. Adjuvant ipilimumab
versus placebo after complete resection of high-risk stage III melanoma
(EORTC 18071): a randomised, double-blind, phase 3 trial. Lancet
Oncol. 2015; 16(5): 522–530, doi: 10.1016/s1470-2045(15)70122-1,
indexed in Pubmed: 25840693.
50. Weber J, Mandalà M, Vecchio MD, et al. Adjuvant therapy with
nivolumab (NIVO) versus ipilimumab (IPI) after complete resection
of stage III/IV melanoma: Updated results from a phase III trial
(CheckMate 238). J Clin Oncol. 2018; 36(15_suppl): 9502–9502, doi:
10.1200/jco.2018.36.15_suppl.9502.
51. Eggermont AMM, Blank CU, Mandala M, et al. Adjuvant Pembrolizumab versus Placebo in Resected Stage III Melanoma. N Engl J Med.
2018; 378(19): 1789–1801, doi: 10.1056/NEJMoa1802357, indexed
in Pubmed: 29658430.
52. Eggermont AMM, Blank CU, Mandala M, et al. Longer Follow-Up
Confirms Recurrence-Free Survival Benefit of Adjuvant Pembrolizumab
in High-Risk Stage III Melanoma: Updated Results From the EORTC
1325-MG/KEYNOTE-054 Trial. J Clin Oncol. 2020; 38(33): 3925–3936,
doi: 10.1200/JCO.20.02110, indexed in Pubmed: 32946353.
53. Eggermont A, Blank C, Mandalà M, et al. Adjuvant pembrolizumab
versus placebo in resected stage III melanoma (EORTC 1325-MG/KEYNOTE-054): distant metastasis-free survival results from a double-blind,
randomised, controlled, phase 3 trial. The Lancet Oncology. 2021;
22(5): 643–654, doi: 10.1016/s1470-2045(21)00065-6.
54. Eggermont A, Kicinski M, Blank C, et al. Five-Year Analysis of Adjuvant
Pembrolizumab or Placebo in Stage III Melanoma. NEJM Evidence.
2022; 1(11), doi: 10.1056/evidoa2200214.
55. Luke J, Rutkowski P, Queirolo P, et al. Pembrolizumab versus placebo
as adjuvant therapy in completely resected stage IIB or IIC melanoma
(KEYNOTE-716): a randomised, double-blind, phase 3 trial. Lancet.
2022; 399(10336): 1718–1729, doi: 10.1016/s0140-6736(22)00562-1,
indexed in Pubmed: 35367007.
56. Long GV, Hauschild A, Santinami M, et al. Adjuvant Dabrafenib plus
Trametinib in Stage III BRAF-Mutated Melanoma. N Engl J Med.
2017; 377(19): 1813–1823, doi: 10.1056/NEJMoa1708539, indexed
in Pubmed: 28891408.
57. Hauschild A, Dummer R, Schadendorf D, et al. Longer Follow-Up
Confirms Relapse-Free Survival Benefit With Adjuvant Dabrafenib Plus

389

ONCOLOGY IN CLINICAL PRACTICE 2022, Vol. 18, No. 6

58.

59.

60.
61.

62.
63.
64.

65.

66.
67.

68.

69.

70.

71.

72.

73.

74.
75.

76.

Trametinib in Patients With Resected V600-Mutant Stage III Melanoma.
J Clin Oncol. 2018; 36(35): 3441–3449, doi: 10.1200/JCO.18.01219,
indexed in Pubmed: 30343620.
Dummer R, Hauschild A, Santinami M, et al. Five-Year Analysis of
Adjuvant Dabrafenib plus Trametinib in Stage III Melanoma. N Engl
J Med. 2020; 383(12): 1139–1148, doi: 10.1056/NEJMoa2005493,
indexed in Pubmed: 32877599.
Burmeister B, Henderson M, Ainslie J, et al. Adjuvant radiotherapy
versus observation alone for patients at risk of lymph-node field
relapse after therapeutic lymphadenectomy for melanoma: a randomised trial. Lancet Oncol. 2012; 13(6): 589–597, doi: 10.1016/s14702045(12)70138-9, indexed in Pubmed: 22575589.
Ballo MT, Ang KK. Radiotherapy for cutaneous malignant melanoma:
rationale and indications. Oncology (Williston Park). 2004; 18(1):
99–107; discussion 107, indexed in Pubmed: 14768409.
Henderson M, Burmeister B, Ainslie J, et al. Adjuvant lymph-node
field radiotherapy versus observation only in patients with melanoma
at high risk of further lymph-node field relapse after lymphadenectomy (ANZMTG 01.02/TROG 02.01): 6-year follow-up of a phase 3,
randomised controlled trial. Lancet Oncol. 2015; 16(9): 1049–1060,
doi: 10.1016/s1470-2045(15)00187-4, indexed in Pubmed: 26206146.
Rutkowski P, Kiprian D, Dudzisz-Śledź M, et al. Management of brain
metastases in melanoma. Oncol Clin Pract. 2019; 15(1): 51–61, doi:
10.5603/OCP.2018.0031.
Rutkowski P, Kiprian D, Dudzisz-Śledź M, et al. Management of melanoma metastases in the brain. Nowotwory. Journal of Oncology. 2019;
69(3-4): 86–96, doi: 10.5603/njo.2019.0018.
Fogarty G, Dolven-Jacobsen K, Morton R, et al. Phase 3 international
trial of adjuvant whole brain radiotherapy (WBRT) or observation (Obs)
following local treatment of 1-3 melanoma brain metastases (MBMs).
Journal of Clinical Oncology. 2019; 37(15_suppl): 9500–9500, doi:
10.1200/jco.2019.37.15_suppl.9500.
Hodi FS, O’Day SJ, McDermott DF, et al. Improved survival with
ipilimumab in patients with metastatic melanoma. N Engl J Med.
2010; 363(8): 711–723, doi: 10.1056/NEJMoa1003466, indexed in
Pubmed: 20525992.
Świtaj T, Wysocki P, Wojtukiewicz M, et al. Ipilimumab — postępy
w terapii chorych na zaawansowanego czerniaka. Onkol Prakt Klin.
2011; 7: 231–245.
Wolchok JD, Hoos A, O’Day S, et al. Guidelines for the evaluation of
immune therapy activity in solid tumors: immune-related response
criteria. Clin Cancer Res. 2009; 15(23): 7412–7420, doi: 10.1158/10780432.CCR-09-1624, indexed in Pubmed: 19934295.
Robert C, Long GV, Brady B, et al. Nivolumab in previously untreated
melanoma without BRAF mutation. N Engl J Med. 2015; 372(4):
320–330, doi: 10.1056/NEJMoa1412082, indexed in Pubmed:
25399552.
Weber J, D’Angelo S, Minor D, et al. Nivolumab versus chemotherapy
in patients with advanced melanoma who progressed after anti-CTLA-4
treatment (CheckMate 037): a randomised, controlled, open-label,
phase 3 trial. Lancet Oncol. 2015; 16(4): 375–384, doi: 10.1016/s14702045(15)70076-8, indexed in Pubmed: 25795410.
Robert C, Schachter J, Long GV, et al. KEYNOTE-006 investigators. Pembrolizumab versus Ipilimumab in Advanced Melanoma.
N Engl J Med. 2015; 372(26): 2521–2532, doi: 10.1056/NEJMoa1503093, indexed in Pubmed: 25891173.
Robert C, Long GV, Brady B, et al. Five-Year Outcomes With Nivolumab in Patients With Wild-Type Advanced Melanoma. J Clin Oncol.
2020; 38(33): 3937–3946, doi: 10.1200/JCO.20.00995, indexed in
Pubmed: 32997575.
Valsecchi ME, Larkin J, Hodi FS, et al. Combined Nivolumab and
Ipilimumab or Monotherapy in Untreated Melanoma. N Engl J Med.
2015; 373(13): 1270–1271, doi: 10.1056/NEJMc1509660, indexed in
Pubmed: 26398076.
Robert C, Ribas A, Hamid O, et al. Durable Complete Response
After Discontinuation of Pembrolizumab in Patients With Metastatic Melanoma. J Clin Oncol. 2018; 36(17): 1668–1674, doi:
10.1200/JCO.2017.75.6270, indexed in Pubmed: 29283791.
Wolchok J, Chiarion-Sileni V, Gonzalez R, et al. Overall Survival with
Combined Nivolumab and Ipilimumab in Advanced Melanoma.
N Engl J Med. 2017; 377(14): 1345–1356, doi: 10.1056/nejmoa1709684.
Larkin J, Chiarion-Sileni V, Gonzalez R, et al. Five-Year Survival with
Combined Nivolumab and Ipilimumab in Advanced Melanoma. N Engl
J Med. 2019; 381(16): 1535–1546, doi: 10.1056/NEJMoa1910836,
indexed in Pubmed: 31562797.
Shoushtari A, Wagstaff J, Ascierto P, et al. CheckMate 067: Long-term outcomes in patients with mucosal melanoma. J Clin Oncol.
2020; 38(15_suppl): 10019–10019, doi: 10.1200/jco.2020.38.15_
suppl.10019.

390

77. D’Angelo SP, Larkin J, Sosman JA, et al. Efficacy and Safety of Nivolumab Alone or in Combination With Ipilimumab in Patients With Mucosal
Melanoma: A Pooled Analysis. J Clin Oncol. 2017; 35(2): 226–235, doi:
10.1200/JCO.2016.67.9258, indexed in Pubmed: 28056206.
78. Li J, Kan H, Zhao L, et al. Immune checkpoint inhibitors in advanced or
metastatic mucosal melanoma: a systematic review. Ther Adv Med Oncol. 2020; 12: 1758835920922028, doi: 10.1177/1758835920922028,
indexed in Pubmed: 32489431.
79. Long G, Atkinson V, Lo S, et al. Combination nivolumab and ipilimumab
or nivolumab alone in melanoma brain metastases: a multicentre
randomised phase 2 study. Lancet Oncol. 2018; 19(5): 672–681, doi:
10.1016/s1470-2045(18)30139-6.
80. Tawbi HA, Forsyth PA, Algazi A, et al. Combined Nivolumab and
Ipilimumab in Melanoma Metastatic to the Brain. N Engl J Med.
2018; 379(8): 722–730, doi: 10.1056/NEJMoa1805453, indexed in
Pubmed: 30134131.
81. Chapman PB, Hauschild A, Robert C, et al. BRIM-3 Study Group.
Improved survival with vemurafenib in melanoma with BRAF V600E
mutation. N Engl J Med. 2011; 364(26): 2507–2516, doi: 10.1056/NEJMoa1103782, indexed in Pubmed: 21639808.
82. Hauschild A, Grob JJ, Demidov L, et al. Dabrafenib in BRAF-mutated
metastatic melanoma: a multicentre, open-label, phase 3 randomised controlled trial. The Lancet. 2012; 380(9839): 358–365, doi:
10.1016/s0140-6736(12)60868-x, indexed in Pubmed: 22735384.
83. Flaherty KT, Robert C, Hersey P, et al. METRIC Study Group. Improved
survival with MEK inhibition in BRAF-mutated melanoma. N Engl J
Med. 2012; 367(2): 107–114, doi: 10.1056/NEJMoa1203421, indexed
in Pubmed: 22663011.
84. Ascierto P, Berking C, Agarwala S, et al. Efficacy and safety of oral
MEK162 in patients with locally advanced and unresectable or
metastatic cutaneous melanoma harboring BRAFV600 or NRAS
mutations. J Clin Oncol. 2012; 30(15_suppl): 8511–8511, doi:
10.1200/jco.2012.30.15_suppl.8511.
85. Robert C, Karaszewska B, Schachter J, et al. Improved overall survival
in melanoma with combined dabrafenib and trametinib. N Engl J
Med. 2015; 372(1): 30–39, doi: 10.1056/NEJMoa1412690, indexed
in Pubmed: 25399551.
86. Long G, Stroyakovskiy D, Gogas H, et al. Dabrafenib and trametinib
versus dabrafenib and placebo for Val600 BRAF-mutant melanoma: a multicentre, double-blind, phase 3 randomised controlled
trial. The Lancet. 2015; 386(9992): 444–451, doi: 10.1016/s01406736(15)60898-4, indexed in Pubmed: 26037941.
87. Ascierto P, McArthur G, Dréno B, et al. Cobimetinib combined with
vemurafenib in advanced BRAFV600-mutant melanoma (coBRIM):
updated efficacy results from a randomised, double-blind, phase
3 trial. Lancet Oncol. 2016; 17(9): 1248–1260, doi: 10.1016/s1470-2045(16)30122-x, indexed in Pubmed: 27480103.
88. Robert C, Karaszewska B, Schachter J, et al. Three-year estimate of
overall survival in COMBI-v, a randomized phase 3 study evaluating
first-line dabrafenib (D) + trametinib (T) in patients (pts) with unresectable or metastatic BRAF V600E/K–mutant cutaneous melanoma.
Annals of Oncology. 2016; 27: vi575, doi: 10.1093/annonc/mdw435.37.
89. Dummer R, Ascierto P, Gogas H, et al. Encorafenib plus binimetinib
versus vemurafenib or encorafenib in patients with BRAF -mutant
melanoma (COLUMBUS): a multicentre, open-label, randomised
phase 3 trial. Lancet Oncol. 2018; 19(5): 603–615, doi: 10.1016/s14702045(18)30142-6, indexed in Pubmed: 29573941.
90. Dummer R, Ascierto P, Gogas H, et al. Overall survival in patients with
BRAF-mutant melanoma receiving encorafenib plus binimetinib versus
vemurafenib or encorafenib (COLUMBUS): a multicentre, open-label,
randomised, phase 3 trial. Lancet Oncol. 2018; 19(10): 1315–1327,
doi: 10.1016/s1470-2045(18)30497-2, indexed in Pubmed: 30219628.
91. Robert C, Grob JJ, Stroyakovskiy D, et al. Five-Year Outcomes with
Dabrafenib plus Trametinib in Metastatic Melanoma. N Engl J Med.
2019; 381(7): 626–636, doi: 10.1056/NEJMoa1904059, indexed in
Pubmed: 31166680.
92. Ascierto P, Dréno B, Larkin J, et al. 5-Year Outcomes with Cobimetinib
plus Vemurafenib in BRAFV600 Mutation–Positive Advanced Melanoma: Extended Follow-up of the coBRIM Study. Clinical Cancer Research. 2021; 27(19): 5225–5235, doi: 10.1158/1078-0432.ccr-21-0809.
93. Ascierto PA, Dummer R, Gogas HJ, et al. Update on tolerability
and overall survival in COLUMBUS: landmark analysis of a randomised phase 3 trial of encorafenib plus binimetinib vs vemurafenib
or encorafenib in patients with BRAF V600-mutant melanoma. Eur
J Cancer. 2020; 126: 33–44, doi: 10.1016/j.ejca.2019.11.016, indexed
in Pubmed: 31901705.
94. Schreuer M, Jansen Y, Planken S, et al. Combination of dabrafenib
plus trametinib for BRAF and MEK inhibitor pretreated patients with
advanced BRAFV600-mutant melanoma: an open-label, single arm,

Piotr Rutkowski et al., Expert recommendation on diagnostic-therapeutic management of melanoma patients

dual-centre, phase 2 clinical trial. Lancet Oncol. 2017; 18(4): 464–472,
doi: 10.1016/s1470-2045(17)30171-7, indexed in Pubmed: 28268064.
95. Valpione S, Carlino M, Mangana J, et al. Re-challenge with BRAF-directed treatment: A multi-institutional retrospective study. J Clin
Oncol. 2017; 35(15_suppl): 9512–9512, doi: 10.1200/jco.2017.35.15_
suppl.9512.
96. Cybulska-Stopa B, Rogala P, Czarnecka AM, et al. BRAF and
MEK inhibitors rechallenge as effective treatment for patients with
metastatic melanoma. Melanoma Res. 2020; 30(5): 465–471, doi:
10.1097/CMR.0000000000000662, indexed in Pubmed: 32221131.
97. Guo J, Si Lu, Kong Y, et al. Phase II, open-label, single-arm trial of
imatinib mesylate in patients with metastatic melanoma harboring c-Kit
mutation or amplification. J Clin Oncol. 2011; 29(21): 2904–2909, doi:
10.1200/JCO.2010.33.9275, indexed in Pubmed: 21690468.
98. Czarnecka AM, Teterycz P, Mariuk-Jarema A, et al. Treatment Sequencing and Clinical Outcomes in BRAF-Positive and BRAF-Negative
Unresectable and Metastatic Melanoma Patients Treated with New
Systemic Therapies in Routine Practice. Target Oncol. 2019; 14(6):
729–742, doi: 10.1007/s11523-019-00688-8, indexed in Pubmed:
31754963.
99. Keilholz U, Ascierto PA, Dummer R, et al. ESMO consensus conference
recommendations on the management of metastatic melanoma: under
the auspices of the ESMO Guidelines Committee. Ann Oncol. 2020;
31(11): 1435–1448, doi: 10.1016/j.annonc.2020.07.004, indexed in
Pubmed: 32763453.
100. Gutzmer R, Stroyakovskiy D, Gogas H, et al. Atezolizumab, vemurafenib, and cobimetinib as first-line treatment for unresectable
advanced BRAF mutation-positive melanoma (IMspire150): primary
analysis of the randomised, double-blind, placebo-controlled, phase
3 trial. Lancet. 2020; 395(10240): 1835–1844, doi: 10.1016/S0140-6736(20)30934-X, indexed in Pubmed: 32534646.
101. Tawbi HA, Schadendorf D, Lipson EJ, et al. RELATIVITY-047 Investigators. Relatlimab and Nivolumab versus Nivolumab in Untreated
Advanced Melanoma. N Engl J Med. 2022; 386(1): 24–34, doi:
10.1056/NEJMoa2109970, indexed in Pubmed: 34986285.
102. Arié A, Yamamoto T. Lymphedema secondary to melanoma treatments: diagnosis, evaluation, and treatments. Glob Health Med.
2020; 2(4): 227–234, doi: 10.35772/ghm.2020.01022, indexed in
Pubmed: 33330812.
103. Malicka I, Siewierska K. In: Woźniewski M. ed. Fizjoterapia w onkologii.
PZWL 2020.
104. Campanholi L, Duprat J, Fregnani J. Analysis of physical therapy in
patients who had radical lymphadenectomy for cutaneous melanoma.
Applied Cancer Research. 2012; 32(1): 12–15.
105. Gjorup CA, Groenvold M, Hendel HW, et al. Health-related quality of life
in melanoma patients: Impact of melanoma-related limb lymphoedema. Eur J Cancer. 2017; 85: 122–132, doi: 10.1016/j.ejca.2017.07.052,
indexed in Pubmed: 28918186.
106. Gjorup CA, Hendel HW, Zerahn Bo, et al. Volume and Tissue Composition Changes Measured with Dual-Energy X-Ray Absorptiometry
in Melanoma-Related Limb Lymphedema. Lymphat Res Biol. 2017;
15(3): 274–283, doi: 10.1089/lrb.2017.0013, indexed in Pubmed:
28885862.
107. Jassem J, Duchnowska R, Kawecki A, et al. Badania kontrolne po
leczeniu w najczęstszych nowotworach litych u dorosłych. Nowotwory.
Journal of Oncology. 2014; 64(5): 415–435, doi: 10.5603/njo.2014.0070.
108. Rutkowski P, Lugowska I. Follow-up in melanoma patients. Memo.
2014; 7(2): 83–86, doi: 10.1007/s12254-014-0151-y, indexed in
Pubmed: 25089158.
109. Rodrigues M, Koning Lde, Coupland SE, et al. UM Cure 2020 Consortium. So Close, yet so Far: Discrepancies between Uveal and Other
Melanomas. A Position Paper from UM Cure 2020. Cancers (Basel).
2019; 11(7), doi: 10.3390/cancers11071032, indexed in Pubmed:
31336679.
110. Wojciechowska Urszula, Didkowska Joanna, Irmina Michałek, Paweł
Olasek, Agata Ciuba. Nowotwory złośliwe w Polsce w 2018 roku.
Krajowy Rejestr Nowotworów, Narodowy Instytut Onkologii im. Marii
Skłodowskiej-Curie — Państwowy Instytut Badawczy. http://onkologia.
org.pl/publikacje/.
111. Singh AD, Turell ME, Topham AK. Uveal melanoma: trends in incidence,
treatment, and survival. Ophthalmology. 2011; 118(9): 1881–1885,
doi: 10.1016/j.ophtha.2011.01.040, indexed in Pubmed: 21704381.
112. Virgili G, Gatta G, Ciccolallo L, et al. EUROCARE Working Group.
Incidence of uveal melanoma in Europe. Ophthalmology. 2007;
114(12): 2309–2315, doi: 10.1016/j.ophtha.2007.01.032, indexed in
Pubmed: 17498805.
113. Kivelä T. The epidemiological challenge of the most frequent eye
cancer: retinoblastoma, an issue of birth and death. Br J Ophthalmol.

2009; 93(9): 1129–1131, doi: 10.1136/bjo.2008.150292, indexed in
Pubmed: 19704035.
114. Shields CL, Kaliki S, Cohen MN, et al. Prognosis of uveal melanoma
based on race in 8100 patients: The 2015 Doyne Lecture. Eye (Lond).
2015; 29(8): 1027–1035, doi: 10.1038/eye.2015.51, indexed in Pubmed: 26248525.
115. Al-Jamal RT, Cassoux N, Desjardins L, et al. The Pediatric Choroidal
and Ciliary Body Melanoma Study: A Survey by the European Ophthalmic Oncology Group. Ophthalmology. 2016; 123(4): 898–907,
doi: 10.1016/j.ophtha.2015.12.024, indexed in Pubmed: 26854035.
116. Kivelä T. Prevalence and epidemiology of ocular melanoma. In: Murray
T, Boldt HC. ed. Ocular Melanoma: Advances in Diagnostic and Therapeutic Strategies. Future Science, London 2014: 21–38.
117. Żygulska-Mach H. Epidemiologia czerniaka oka. Współczesna Onkologia. 1998; 8: 226–227.
118. Cabanis EEA, Bourgeois H, Iba-Zizen MT. Imagerie en ophtalmologie.
Masson, Paris 1996: 486–502.
119. Jager MJ, Shields CL, Cebulla CM, et al. Uveal melanoma. Nat Rev Dis
Primers. 2020; 6(1): 24, doi: 10.1038/s41572-020-0158-0, indexed in
Pubmed: 32273508.
120. Shields CL, Furuta M, Thangappan A, et al. Metastasis of uveal melanoma millimeter-by-millimeter in 8033 consecutive eyes. Arch Ophthalmol. 2009; 127(8): 989–998, doi: 10.1001/archophthalmol.2009.208,
indexed in Pubmed: 19667335.
121. Berus T, Halon A, Markiewicz A, et al. Clinical, Histopathological and
Cytogenetic Prognosticators in Uveal Melanoma — A Comprehensive
Review. Anticancer Res. 2017; 37(12): 6541–6549, doi: 10.21873/anticanres.12110, indexed in Pubmed: 29187428.
122. McLean I, Foster W, Zimmerman L, et al. Modifications of Callender’s
Classification of Uveal Melanoma at the Armed Forces Institute of Pathology. Am J Ophthalmol. 1983; 96(4): 502–509, doi: 10.1016/s00029394(14)77914-0.
123. Folberg R, Rummelt V, Ginderdeuren RPV, et al. The Prognostic Value
of Tumor Blood Vessel Morphology in Primary Uveal Melanoma.
Ophthalmology. 1993; 100(9): 1389–1398, doi: 10.1016/s01616420(93)31470-3.
124. Bronkhorst IHG, Jager MJ. Inflammation in uveal melanoma. Eye
(Lond). 2013; 27(2): 217–223, doi: 10.1038/eye.2012.253, indexed in
Pubmed: 23238448.
125. Harbour JW. Frequent mutation of BAP1 in metastasizing uveal melanomas. Science. 2010; 330: 1410–1413.
126. Shields JA, Shields CL. Management of posterior uveal melanoma:
past, present, and future: the 2014 Charles L. Schepens lecture. Ophthalmology. 2015; 122(2): 414–428, doi: 10.1016/j.ophtha.2014.08.046,
indexed in Pubmed: 25439609.
127. Rantala ES, Hernberg M, Kivelä TT. Overall survival after treatment for metastatic uveal melanoma: a systematic review
and meta-analysis. Melanoma Res. 2019; 29(6): 561–568, doi:
10.1097/CMR.0000000000000575, indexed in Pubmed: 30664106.
128. AJCC Ophthalmic Oncology Task Force. International Validation of
the American Joint Committee on Cancer’s 7th Edition Classification
of Uveal Melanoma. JAMA Ophthalmol. 2015; 133(4): 376–383, doi:
10.1001/jamaophthalmol.2014.5395, indexed in Pubmed: 25555246.
129. Damato EM, Damato BE. Detection and time to treatment of
uveal melanoma in the United Kingdom: an evaluation of 2,384
patients. Ophthalmology. 2012; 119(8): 1582–1589, doi: 10.1016/j.
ophtha.2012.01.048, indexed in Pubmed: 22503229.
130. Romanowska-Dixon B, Jakubowska B, Karska-Basta I. et al. Uveal
Tumors. Differential diagnosis of intraocular tumors. In: Romanowska-Dixon B, Jager MJ, Coupland S. ed. Ocular Oncology. PZWL
Wydawnictwo Lekarskie, Warszawa 2020: 105–369.
131. Shields J, Shields C, Ehya H, et al. Fine-needle Aspiration Biopsy
of Suspected Intraocular Tumors. Ophthalmology. 1993; 100(11):
1677–1684, doi: 10.1016/s0161-6420(93)31418-1.
132. NCCN Guidelines. Uveal Melanoma. Version 3.2020.
133. Shields CL, Dalvin LA, Ancona-Lezama D, et al. CHOROIDAL NEVUS
IMAGING FEATURES IN 3,806 CASES AND RISK FACTORS FOR
TRANSFORMATION INTO MELANOMA IN 2,355 CASES: The 2020
Taylor R. Smith and Victor T. Curtin Lecture. Retina. 2019; 39(10):
1840–1851, doi: 10.1097/IAE.0000000000002440, indexed in Pubmed: 30608349.
134. Shields JA, Mashayekhi A, Ra S, et al. Pseudomelanomas of the
posterior uveal tract: the 2006 Taylor R. Smith Lecture. Retina. 2005;
25(6): 767–771, doi: 10.1097/00006982-200509000-00013, indexed
in Pubmed: 16141866.
135. Shields CL. Plaque radiotherapy for uveal melanoma: long-term visual
outcome in 1106consecutive patients. Arch Ophthalmol. 2000; 118:
1219–1228.

391

ONCOLOGY IN CLINICAL PRACTICE 2022, Vol. 18, No. 6

136. Melia BM, Abramson DH, Albert DM, et al. Collaborative Ocular Melanoma Study Group. Collaborative ocular melanoma study (COMS)
randomized trial of I-125 brachytherapy for medium choroidal melanoma. I. Visual acuity after 3 years COMS report no. 16. Ophthalmology.
2001; 108(2): 348–366, doi: 10.1016/s0161-6420(00)00526-1, indexed
in Pubmed: 11158813.
137. Collaborative Ocular Melanoma Study Group. The COMS randomized
trial of iodine 125 brachytherapy for choroidal melanoma: V. Twelve-year mortality rates and prognostic factors: COMS report No. 28.
Arch Ophthalmol. 2006; 124(12): 1684–1693, doi: 10.1001/archopht.124.12.1684, indexed in Pubmed: 17159027.
138. American Brachytherapy Society — Ophthalmic Oncology Task Force.
Electronic address: paulfinger@eyecancer.com, ABS — OOTF Committee. The American Brachytherapy Society consensus guidelines
for plaque brachytherapy of uveal melanoma and retinoblastoma.
Brachytherapy. 2014; 13(1): 1–14, doi: 10.1016/j.brachy.2013.11.008,
indexed in Pubmed: 24373763.
139. Straatsma BR. Golden Jubilee Lecture. Randomised clinical trials of
choroidal melanoma treatment. Indian J Ophthalmol. 2003; 51(1):
17–23, indexed in Pubmed: 12701858.
140. Diener-West M, Earle JD, Fine SL, et al. Collaborative Ocular Melanoma
Study Group. The COMS randomized trial of iodine 125 brachytherapy
for choroidal melanoma, III: initial mortality findings. COMS Report
No. 18. Arch Ophthalmol. 2001; 119(7): 969–982, doi: 10.1001/archopht.119.7.969, indexed in Pubmed: 11448319.
141. Mortality in Patients With Small Choroidal Melanoma. Archives of Ophthalmology. 1997; 115(7): 886, doi: 10.1001/archopht.1997.01100160056009.
142. Gragoudas ES, Lane AM, Munzenrider J. Long-term risk of local failure
after proton therapy for choroidal/ciliary body melanoma. Trans Am
Ophthalmol Soc. 2002; 100: 43–48, indexed in Pubmed: 12545676.
143. Damato B. The role of eyewall resection in uveal melanoma management. Int Ophthalmol Clin. 2006; 46(1): 81–93, doi: 10.1097/01.
iio.0000195862.71558.c8, indexed in Pubmed: 16365557.
144. Konstantinidis L, Groenewald C, Coupland SE, et al. Long-term outcome of primary endoresection of choroidal melanoma. Br J Ophthalmol.
2014; 98(1): 82–85, doi: 10.1136/bjophthalmol-2013-304022, indexed
in Pubmed: 24169650.
145. Kubicka-Trząska A, Morawski K, Markiewicz A, et al. Prevention and
treatment of the toxic tumour syndrome following primary proton beam
therapy of choroidal melanomas. Arch Med Sci Civil Dis. 2020; 5(1):
22–28, doi: 10.5114/amscd.2020.94102.
146. Turkoglu E, Pointdujour-Lim R, Mashayekhi A, et al. PHOTODYNAMIC THERAPY AS PRIMARY TREATMENT FOR SMALL
CHOROIDAL MELANOMA. Retina. 2019; 39(7): 1319–1325, doi:
10.1097/iae.0000000000002169.
147. Rundle P. Treatment of posterior uveal melanoma with multi-dose
photodynamic therapy. Br J Ophthalmol. 2014; 98(4): 494–497, doi:
10.1136/bjophthalmol-2013-304432, indexed in Pubmed: 24463441.
148. Rantala ES, Hernberg M, Kivelä TT. Overall survival after treatment for metastatic uveal melanoma: a systematic review
and meta-analysis. Melanoma Res. 2019; 29(6): 561–568, doi:
10.1097/CMR.0000000000000575, indexed in Pubmed: 30664106.
149. Fiorentini G, Aliberti C, Del Conte A, et al. Intra-arterial hepatic chemoembolization (TACE) of liver metastases from ocular melanoma
with slow-release irinotecan-eluting beads. Early results of a phase II
clinical study. 2009; 23(1): 131–137.
150. Pelster MS, Gruschkus SK, Bassett R, et al. Nivolumab and Ipilimumab
in Metastatic Uveal Melanoma: Results From a Single-Arm Phase II
Study. J Clin Oncol. 2021; 39(6): 599–607, doi: 10.1200/JCO.20.00605,
indexed in Pubmed: 33125309.
151. Piulats J, Espinosa E, Merino Ld, et al. Nivolumab Plus Ipilimumab
for Treatment-Naïve Metastatic Uveal Melanoma: An Open-Label,
Multicenter, Phase II Trial by the Spanish Multidisciplinary Melanoma Group (GEM-1402). J Clin Oncol. 2021; 39(6): 586–598, doi:
10.1200/jco.20.00550.
152. Rodriguez-Vidal C, Fernandez-Diaz D, Fernandez-Marta B, et al.
Treatment of Metastatic Uveal Melanoma: Systematic Review. Cancers (Basel). 2020; 12(9), doi: 10.3390/cancers12092557, indexed in
Pubmed: 32911759.
153. Sacco JJ, Carvajal R, Butler MO, et al. 64MO A phase (ph) II, multi-center study of the safety and efficacy of tebentafusp (tebe) (IMCgp100) in
patients (pts) with metastatic uveal melanoma (mUM). Annals of Oncology. 2020; 31: S1442–S1443, doi: 10.1016/j.annonc.2020.10.552.
154. Nathan P, Hassel JC, Rutkowski P, et al. IMCgp100-202 Investigators. Overall Survival Benefit with Tebentafusp in Metastatic Uveal Melanoma. N Engl J Med. 2021; 385(13): 1196–1206, doi: 10.1056/NEJMoa2103485, indexed in Pubmed: 34551229.
155. Shields JA, Shields CL. Intraocular Tumors: An Atlas and Textbook 3rd
ed. Wolters Kluwer 2015.

392

156. Barker CA, Salama AK. New NCCN Guidelines for Uveal Melanoma and Treatment of Recurrent or Progressive Distant Metastatic
Melanoma. J Natl Compr Canc Netw. 2018; 16(5S): 646–650, doi:
10.6004/jnccn.2018.0042, indexed in Pubmed: 29784747.
157. Damato B. In: Joussen AM, Gardner TW, Kirchhof B, Ryan SJ. ed.
Retinal Vascular Disease. Springer 2007: 582–591.
158. Finger P. Anti–Vascular Endothelial Growth Factor Bevacizumab
(Avastin) for Radiation Retinopathy. Archives of Ophthalmology. 2007;
125(6): 751, doi: 10.1001/archopht.125.6.751.
159. Nathan P, et al. Uveal melanoma UK national guidelines. Eur J Cancer.
2015; 51: 2404–2412.
160. Blum ES, Yang J, Komatsubara KM, et al. Clinical Management of
Uveal and Conjunctival Melanoma. Oncology (Williston Park). 2016;
30(1): 34–43.
161. McLaughlin C, Wu XC, Jemal A, et al. Incidence of noncutaneous
melanomas in the U.S. Cancer. 2005; 103(5): 1000–1007, doi:
10.1002/cncr.20866.
162. Shields CL, Markowitz JS, Belinsky I, et al. Conjunctival melanoma:
outcomes based on tumor origin in 382 consecutive cases. Ophthalmology. 2011; 118(2): 389–95.e1, doi: 10.1016/j.ophtha.2010.06.021,
indexed in Pubmed: 20723990.
163. Missotten GS, Keijser S, De Keizer RJW, et al. Conjunctival melanoma
in the Netherlands: a nationwide study. Invest Ophthalmol Vis Sci. 2005;
46(1): 75–82, doi: 10.1167/iovs.04-0344, indexed in Pubmed: 15623757.
164. Shields CL, Shields CL, Shields JA, et al. Conjunctival melanoma:
risk factors for recurrence, exenteration, metastasis, and death in 150
consecutive patients. Arch Ophthalmol. 2000; 118(11): 1497–1507,
doi: 10.1001/archopht.118.11.1497, indexed in Pubmed: 11074806.
165. Wong JR, Nanji AA, Galor A, et al. Management of conjunctival
malignant melanoma: a review and update. Expert Rev Ophthalmol.
2014; 9(3): 185–204, doi: 10.1586/17469899.2014.921119, indexed
in Pubmed: 25580155.
166. Paridaens AD, McCartney AC, Minassian DC, et al. Orbital exenteration in 95 cases of primary conjunctival malignant melanoma. Br
J Ophthalmol. 1994; 78(7): 520–528, doi: 10.1136/bjo.78.7.520, indexed in Pubmed: 7522545.
167. Norregaard JC, Gerner N, Jensen OA, et al. Malignant melanoma
of the conjunctiva: occurrence and survival following surgery and
radiotherapy in a Danish population. Graefes Arch Clin Exp Ophthalmol. 1996; 234(9): 569–572, doi: 10.1007/BF00448801, indexed in
Pubmed: 8880155.
168. Finger PT, Czechonska G, Liarikos S. Topical mitomycin C chemotherapy for conjunctival melanoma and PAM with atypia. Br J Ophthalmol.
1998; 82(5): 476–479, doi: 10.1136/bjo.82.5.476.
169. Kurli M, Finger PT. Topical mitomycin chemotherapy for conjunctival malignant melanoma and primary acquired melanosis with atypia: 12 years’
experience. Graefes Arch Clin Exp Ophthalmol. 2005; 243(11): 1108–1114,
doi: 10.1007/s00417-004-1080-y, indexed in Pubmed: 15940485.
170. Demirci H, McCormick SA, Finger PT. Topical mitomycin chemotherapy
for conjunctival malignant melanoma and primary acquired melanosis
with atypia: clinical experience with histopathologic observations. Arch
Ophthalmol. 2000; 118(7): 885–891, indexed in Pubmed: 10900099.
171. Ditta LC, Shildkrot Y, Wilson MW. Outcomes in 15 patients with conjunctival melanoma treated with adjuvant topical mitomycin C: complications and recurrences. Ophthalmology. 2011; 118(9): 1754–1759,
doi: 10.1016/j.ophtha.2011.01.060, indexed in Pubmed: 21652078.
172. Russell HC, Chadha V, Lockington D, et al. Topical mitomycin C chemotherapy in the management of ocular surface neoplasia: a 10-year
review of treatment outcomes and complications. Br J Ophthalmol.
2010; 94(10): 1316–1321, doi: 10.1136/bjo.2009.176099, indexed in
Pubmed: 20530655.
173. Khong JJ, Muecke J. Complications of mitomycin C therapy in 100 eyes
with ocular surface neoplasia. Br J Ophthalmol. 2006; 90(7): 819–822,
doi: 10.1136/bjo.2005.086850, indexed in Pubmed: 16672325.
174. Finger PT, Sedeek RW, Chin KJ. Topical interferon alfa in the treatment of
conjunctival melanoma and primary acquired melanosis complex. Am
J Ophthalmol. 2008; 145(1): 124–129, doi: 10.1016/j.ajo.2007.08.027,
indexed in Pubmed: 17981257.
175. Herold TR, Hintschich C. Interferon alpha for the treatment of melanocytic conjunctival lesions. Graefes Arch Clin Exp Ophthalmol.
2010; 248(1): 111–115, doi: 10.1007/s00417-009-1189-0, indexed in
Pubmed: 19756691.
176. Esmaeli B. Patterns of regional and distant metastasis in patients with
conjunctival melanoma Experience at a cancer center over four decades. Ophthalmology. 2001; 108(11): 2101–2105, doi: 10.1016/s01616420(01)00782-5.
177. Tuomaala S, Kivelä T. Metastatic pattern and survival in disseminated conjunctival melanoma: implications for sentinel lymph node
biopsy. Ophthalmology. 2004; 111(4): 816–821, doi: 10.1016/j.ophtha.2003.11.001, indexed in Pubmed: 15051218.

ORIGINAL ARTICLE

Narumon Janmunee1 , Aimwarin Tangkananan1 , Pitchaya Thongkhao1 , Jitti Hanprasertpong2
1Division
2Division

of Therapeutic Radiology and Oncology, Department of Radiology, Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand
of Gynecologic Oncology, Department of Obstetrics and Gynecology, Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand

Late recurrence of locally advanced
cervical cancer treated with concurrent
chemoradiotherapy
Address for correspondence:

ABSTRACT

Narumon Janmunee, MD

Introduction. This study aimed to compare clinicopathological factors between late-recurrence and early-

Division of Therapeutic Radiology

-recurrence patients (using late recurrence at ≥ 3 years and 5 years as cut-off points) in locally advanced cervical

and Oncology, Department of Radiology,

cancer (LACC) treated with concurrent chemoradiotherapy (CCRT). This study also identified independent risk

Faculty of Medicine, Prince of Songkla

factors for late recurrence.

University, 90110 Songkhla, Thailand
e-mail: narumon2406.nj@gmail.com

Material and methods. We analyzed data from LACC patients treated at Songklanagarind Hospital between
2002 and 2016, who had received definitive CCRT. A total of 1231 patients were retrospectively reviewed.
Results. The median follow-up was 4.6 years, and the total recurrence rate was 28.7% (353 of 1231 patients).
The late recurrence rates were 7.4% and 2.2% for ≥ 3 and 5 years after CCRT, respectively. When comparing the risk
factors of late recurrence at ≥ 3 years with early recurrence, we found that anemia and thrombocytosis were found
less frequently in late recurrence (26.2% vs. 46.9% and 9.8% vs. 23.6%, respectively). At ≥ 5 years, no differences in
risk factors between the recurrent groups were found. When including only patients that remained tumor-free after
3 years, stage III–IVA was the only independent risk factor associated with late recurrence at ≥ 3 years (p = 0.042).
Univariate analysis showed no significant associated factor for late recurrence after 5 years.
Conclusions. Late recurrence at ≥ 3 years was not rare. Even though we could not find any significant associa-
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tion between clinicopathologic factors and late recurrence after 5 years, 2.2% of patients still had late recurrence.
Long-term follow-up should be considered, especially for more advanced stages (stage III–IVA).
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Introduction
Cervical cancer is the fourth most common cancer
in women worldwide [1]. The majority of cervical
cancer cases are at a locally advanced stage (IB–IVA)
at presentation. For about two decades, concurrent
chemoradiotherapy (CCRT) has been the standard
treatment for locally advanced cervical cancer (LACC)
[2, 3]. Although, progression-free survival at 5 years
after CCRT is 57–68% [4, 5], the (pathologic) complete
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response rate after CCRT ranges between 45.7% and
55% [6–8]. However, 26–30.1% of these patients experience disease recurrence [4, 9].
In general, the median time to recurrence of cervical cancer in both early and locally advanced stages
ranges from 9 to 21.8 months after initial treatment
[10–15]. Therefore, surveillance guidelines usually
recommend following the patient closely in the first
2 years and then less closely for up to 5 years [16–18].
However, opinions on the optimal follow-up period
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after 5 years and which patients needed long-term
follow-up are still equivocal. The National Comprehensive Cancer Network (NCCN) guidelines [16] agree
with the Society of Gynecologic Oncology (SGO) [17]
recommendations. The frequency of their surveillance program is based on the risk of recurrence. They
suggest follow-up evaluations should be performed
every 3–6 months for the first 2 years, followed by
every 6–12 months for the next 3 years, and then annually after 5 years. Meanwhile, the European Society
of Gynaecological Oncology (ESGO), the European
Society for Radiotherapy and Oncology (ESTRO), and
the European Society of Pathology (ESP) guidelines
recommend follow-ups every 3–4 (6) months for the first
2 years, and then 6–12 months up to 5 years, but they
do not offer any recommendation on how to follow up
patients after 5 years [18]. However, many studies have
reported that cervical cancer patients experience late
recurrence [19–24]. For early-stage cancer, the rate of
recurrence at more than 3 years has been reported at
5.9%, and that of more than 5 years, had been observed
at 4.8% [19]. For LACC, the recurrence rate at more
than 5 years has been found to range from 2.4% to
5.1% [20–22], and that of more than 10 years has been
reported at 0.76% [23]. Defining the clinicopathologic
factors associated with recurrence after 3–5 years is
important to determine which patients are at high risk
of developing late recurrence.
Focusing on LACC, previous studies have reported
that late recurrence is found more often in more
advanced-stage cancers (stage II–IV more often than
stage I) [20, 22–24]. Furthermore, squamous cell carcinoma is the most common histological type associated
with late recurrence [20, 23, 24]. However, the mentioned LACC studies did not report any independent
prognostic factors, and most of the patients involved
were treated with radiation therapy alone, not CCRT
[20, 22–24]. So far, only one study has investigated independent risk factors for late recurrence (more than
3 years); its study population had early-stage cervical
cancer that was treated with radical surgery [19]. The
authors found that pelvic lymph node metastasis and
deep stromal invasion at initial diagnosis were significant factors associated with late recurrence [19].
Hence, further data concerning independent risk factors for late recurrence in LACC treated with CCRT
are needed.
Therefore, in this study, we compared clinicopathological factors between patients who developed
late recurrence (at more than 3 years and 5 years) and
those who developed early recurrence. Furthermore,
we identified independent clinicopathological factors
associated with late recurrence in LACC patients treated
with CCRT.
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Material and methods
Patient selections and data collection
This study obtained approval from the Human
Research Ethics Committee at our institution (IRB
number REC 62-317-7-4). In this retrospective study, we
included all patients with LACC (stage IB2-IVA; FIGO
2009) with squamous cell carcinoma, adenocarcinoma,
or adenosquamous cell carcinoma histological results
who received definitive CCRT with cisplatin regimens
between January 2002 and January 2016 at Songklanagarind Hospital. Patients who had an incomplete treatment response after CCRT, underwent an incomplete
plan of radiation treatment, or had another primary
cancer were excluded. We reviewed data at initial diagnosis from patients’ medical records and the Songklanagarind cancer registry database, which included
age, FIGO stage, histology, and pretreatment blood
work-up (hemoglobin level, white blood cell count, and
platelet count). In addition, data regarding recurrence
status, site of recurrence, date of recurrence, date of
death, and last patient status were also retrieved from
the same database. Lastly, information on the radiation
techniques was retrieved from the Eclipse Radiation
Planning System version 10.0.

Treatment regimen
The decision on whether the patient would receive
CCRT was based on an agreement between an attending gynecologic oncologist and radiation oncologist
after considering patients’ preference, performance
status, and relevant medical conditions. The radiation
therapy consisted of external beam radiation (EBRT)
and high-dose-rate intracavitary brachytherapy
(HDR-ICBT). Patients were treated with either conventional two-dimensional radiotherapy (2D-RT),
three-dimensional radiotherapy technique (3D-CRT),
or intensity-modulated radiotherapy (IMRT) depending on the radiation oncologist’s decision. Generally,
the whole-pelvis EBRT field was employed using the
opposing anterior-posterior fields or the four-field box.
Patients who had para-aortic lymph node metastasis
were treated with extended-field RT (EFRT) to cover
the para-aortic lymph nodes. Briefly, a 45–50-Gy dose
of whole-pelvis EBRT was delivered in 1.8–2 Gy daily
fractions, 5 days per week. The parametrium and pelvic
sidewall were boosted up to 54 to 60 Gy in patients who
had parametrium and/or pelvic sidewall involvement.
HDR-ICBT was delivered once per week at a fractional
dose of 6.5–7 Gy, administered 4 times at point A. The
cumulative linear quadratic equivalent doses (EQD2),
prescribed at point A, were 80–90 Gy depending
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on tumor size. Concurrently, cisplatin at 40 mg/m2 was
given weekly during radiation therapy. A dose reduction
was considered in patients with renal dysfunction, lower
performance status, and advanced age.

Surveillance methods, detection of recurrence,
treatment after recurrence, and survival after
treatment (SAR)
The surveillance protocol consisted of follow-up
every 3 months in the first year, every 4 months in the
second year, every 6 months in the third to fifth years,
and then annually. A clinical history and physical examination, including a pelvic-rectal examination, was
performed at every visit. A chest X-ray was taken yearly,
whereas a cervicovaginal cytology study was performed
optionally. Annual abdominal tomographic (CT) scans,
magnetic resonance imaging (MRI) studies, or ultrasonography were not performed routinely unless clinically indicated. A diagnosis of recurrence was based on
physical and pelvic examinations, imaging of suspicious
lesions, and/or pathological confirmation. The sites of
recurrence were categorized as local, lymphogenous,
and distant metastases. The timing of recurrence was
defined in relation to the time elapsed after complete
treatment. The cut-off point for late recurrence in our
study was divided into two periods — more than 3 years
[19] and more than 5 years [19–22] after complete treatment. The treatment for disease recurrence depended
on previous initial treatment, site of recurrence, and
patient performance status. SAR was defined as the
time from the detection of recurrence to the date of
death or the last visit date.

Statistical analysis
Descriptive statistics were used for patient characteristics and summarized as percentages or medians. The
comparison of clinicopathologic characteristics between early and late recurrence was performed using
the Chi-square or Fisher’s exact test, the unpaired
t-test, or the Wilcoxon rank-sum test as appropriate.
The potential risk factors for late recurrence at more
than 3 years were identified using survival analysis
considering the start of the risk period to be 3 years
after initial treatment. A Kaplan-Meier analysis was
performed to identify variables and their association
with clinicopathologic factors, which could affect late
recurrence, and were evaluated using the Cox regression
model. In addition, SAR was compared between early
and late recurrence and, then tested using the log-rank
test. Statistical significance was indicated by a p-value
of < 0.05. All statistical analyses were performed using
the R program version 3.6.1.

Results
A total of 1339 patients were considered for inclusion. One hundred patients were excluded due to an
incomplete treatment response after CCRT, and 8 patients were excluded due to undergoing an incomplete
plan of radiation treatment. Therefore, 1231 patients
met the inclusion criteria and were analyzed in our
study (Fig. 1). The median follow-up time was 4.6 years
(0.09–14.2 years). We found a total recurrence rate of
28.7% (353 of 1231 patients), and the median time to

Figure 1. Flow diagram of patients included in the study; CCRT — concurrent chemoradiotherapy
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Table 1. Clinicopathologic characteristics at diagnosis and clinical outcomes of patients between early and late recurrence
(more than 3 years)

Variables

Total recurrence (353), Early recurrence (292),
n (%)
n (%)

Late recurrence (61),
n (%)

p-valuea

0.224

Age at diagnosis (years)
< 40

56 (15.9)

46 (15.8)

10 (16.4)

40–59

246 (69.7)

208 (71.2)

38 (62.3)

≥ 60

51 (14.4)

38 (13)

13 (21.3)

IB2–IIB

188 (53.3)

149 (51.0)

39 (63.9)

III–IVA

165 (46.7)

143 (49.0)

22 (36.1)

Stage
0.090

Histological subtypes
SCC

248 (70.3)

203 (69.5)

45 (73.8)

AC

85 (24.1)

71 (24.3)

14 (23)

ASC

20 (5.7)

18 (6.2)

2 (3.3)

< 11

153 (43.3)

137 (46.9)

16 (26.2)

≥ 11

200 (56.7)

155 (53.1)

45 (73.8)

< 10000

247 (70)

204 (69.9)

43 (70.5)

≥ 10000

106 (30)

88 (30.1)

18 (29.5)

< 400000

278 (78.8)

223 (76.4)

55 (90.2)

≥ 400000

75 (21.2)

69 (23.6)

6 (9.8)

306 (86.7)

252 (86.3)

54 (88.5)

47 (13.3)

40 (13.7)

7 (11.5)

Yes

289 (81.9)

243 (83.2)

46 (75.4)

No

62 (17.6)

47 (16.1)

15 (24.6)

2 (0.6)

2 (0.7)

0 (0)

0.634

Hemoglobin level (g/dL)
0.005

White blood cell count (/µL)
1.000

Platelets counts (/µL)

Radiation techniques
2D-RT

0.026
0.797

3D-CRT or IMRT
Symptoms status at recurrence

Unknown

0.239

Site of recurrence
Inside radiation field

69 (19.5)

58 (19.9)

11 (18)

Outside radiation field

162 (45.9)

133 (45.5)

29 (47.5)

Combined

122 (34.6)

101 (34.6)

21 (34.4)

0.937

AC — adenocarcinoma; ASC — adenosquamous cell carcinoma; IMRT — intensity-modulated radiotherapy; SCC — squamous cell carcinoma; 2D-RT — conventional two-dimensional radiotherapy; 3D-CRT — three-dimensional radiotherapy technique; aP-value compares early and late recurrence

the first recurrence was 1.1 years (0.3–11.8 years). The
clinicopathologic patient characteristics at diagnosis and
the clinical outcomes of both early and late recurrence
(more than 3 years) are shown in Table 1. Most patients
were 40–59 years old at diagnosis. More than half of
them had tumors of IB-IIB stages, and the most common
histological subtype was squamous cell carcinoma. When
comparing early and late recurrence, no differences
in terms of age at diagnosis, cancer stage, histological
subtype, white blood cell level, radiation technique,
symptom status at recurrence, and site of recurrence
were detected. Patients who had pretreatment anemia
(hemoglobin level < 11 g/dL) and thrombocytosis (platelets count ≥ 400000/µL) were associated less frequently with late recurrence compared to early recurrence
(26.2% vs. 46.9% and 9.8% vs. 23.6%, respectively).
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Details related to the recurrence site are shown in
Table 2. There was no difference concerning the site
of recurrence between early and late recurrence (more
than 3 years). Liver metastases tended to be less frequent
in late compared to early recurrence, but this difference
did not reach statistical significance (p = 0.084).
Moreover, the lung was the most common organ affected
by distant metastasis in both early and late recurrence.
In the analysis to identify clinicopathologic factors
associated with late recurrence, we included only the
patients who had remained tumor-free after 3 years
post-treatment; thus, 828 patients were analyzed.
A recurrence rate of 7.4% (61 patients of 828) was
detected. The 1-year and 3-year probabilities of late
recurrence according to patient characteristics and the
multivariate analysis findings are shown in Table 3. FIGO
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Table 2. Site of recurrence in early and late recurrence (more than 3 years)

Variablesa

p-valueb

Total recurrence

Early recurrence

Late recurrence

n (%), n = 353

n (%), n = 292

n (%), n = 61

Limited to cervix and adjacent organc

58 (16.4)

48 (16.4)

10 (16.4)

Beyond cervix and adjacent organd

76 (21.5)

64 (21.9)

12 (19.7)

Paraaortic node

149 (42.2)

124 (42.5)

25 (41)

0.944

Pelvic node

95 (26.9)

81 (27.7)

14 (23)

0.543

Supraclavicular node

70 (19.8)

62 (21.2)

8 (13.1)

0.204

Inguinal node

21 (5.9)

17 (5.8)

4 (6.6)

1

Lung

107 (30.3)

84 (28.8)

23 (37.7)

0.219

Bone

65 (18.4)

55(18.8)

10 (16.4)

0.790

Liver

51 (14.4)

47 (16.1)

4 (6.6)

0.084

Brain

6 (1.7)

6 (2.1)

0 (0)

0.559

Local recurrence
1 0.828

Lymphogenous metastasis

Distant metastasis

aSome

patients had more than 1 recurrence site; bP-value compares early and late recurrence; cRecurrence at the cervix, uterus, upper 2/3 of the vagina, and
parametrium; dThe intrapelvic region includes the pelvic side wall and lower 1/3 of the vagina, does not include the pelvic lymph node

Table 3. Kaplan-Meier analysis and multivariate analysis of the probability of late recurrence by characteristics of
patients who remained tumor-free after 3 years

Variables

Probability of recurrence
1-year probability

3-year probability

of recurrencea

of recurrencea

(95% CI)

(95% CI)

4.2% (3.0–5.8)

7.7% (5.9–9.9)

< 40

2.8% (0.9–8.4)

9.5% (5.1–17.6)

40–59

3.8% (2.5–5.9)

6.8% (4.9–9.5)

≥ 60

6.3% (3.3–11.8)

9.1% (5.2–15.6)

Overall

Multivariate analysis
p-value

Hazard

95%

ratio

confidence

p-value

interval
–

–

–

0.614

–

–

–

0.063

1 (reference)

–

0.042

1.77

1.04–3.01

Age at diagnosis (years)

Stage
IB2–IIB

3.5% (2.3–5.4)

6.3% (4.5–8.7)

III–IVA

6.0% (3.4–10.3)

11.5% (7.6–17.2)

Histological subtypes
SCC

3.9% (2.6–5.7)

6.8% (5.0–9.2)

1 (reference)

–0.89–3.03

AC

5.0% (2.4–10.3)

10.7% (6.3–17.9)

1.65

0.57–9.73

ASC

7.7% (1.1–43.3)

16.1% (4.3–50.6)

2.35

< 11

2.3% (1.0–5.5)

7.6% (4.5–12.5)

≥ 11

4.9% (3.4–7.0)

7.7% (5.7–10.4)

< 10000

4.4% (3.0–6.4)

7.2% (5.3–9.8)

≥ 10000

3.3% (1.5–7.2)

9.1% (5.6–14.7)

< 400000

4.5% (3.2–6.4)

7.8% (5.9–10.3)

≥ 400000

2.0% (0.5–7.6)

6.7% (3.0–14.4)

2D-RT

3.9% (2.6–5.7)

7.6% (5.8–10.0)

3D-CRT or IMRT

5.6% (2.7–11.5)

5.6% (2.7–11.5)

0.271

0.200

Hemoglobin level (g/dL)
0.802

–

–

–

0.265

–

–

–

0.369

–

–

–

0.847

–

–

–

White blood cell count (/µL)

Platelets counts (/µL)

Radiation techniques

AC — adenocarcinoma; ASC — adenosquamous cell carcinoma; CI — confidence interval; IMRT — intensity-modulated radiotherapy; SCC — squamous cell
carcinoma; 2D-RT — conventional two-dimensional radiotherapy; 3D-CRT — three-dimensional radiotherapy technique; aFollowing 3 years after tumor-free
post-initial concurrent chemoradiotherapy
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Table 4. Clinicopathologic characteristics at diagnosis and clinical outcomes of patients between early and late recurrence
(more than 5 years)

Variables

Total recurrence

Early recurrence

Late recurrence

(353), n (%)

(340), n (%)

(13), n (%)

p-valuea

Age at diagnosis (years)
< 40

56 (15.9)

53 (15.6)

3 (23.1)

40–59

246 (69.7)

239 (70.3)

7 (53.8)

≥ 60

51 (14.4)

48 (14.1)

3 (23.1)

IB2–IIB

188 (53.3)

180 (52.9)

8 (61.5)

III–IVA

165 (46.7)

160 (47.1)

5 (38.5)

0.444

Stage
0.744

Histological subtypes
SCC

248 (70.3)

238 (70)

10 (76.9)

AC

85 (24.1)

82 (24.1)

3 (23.1)

ASC

20 (5.7)

20 (5.9)

0 (0)

< 11

153 (43.3)

149 (43.8)

4 (30.8)

≥ 11

200 (56.7)

191 (56.2)

9 (69.2)

< 10000

247 (70)

237 (69.7)

10 (76.9)

≥ 10000

106 (30)

103 (30.3)

3 (23.1)

< 400000

278 (78.8)

266 (78.2)

12 (92.3)

≥ 400000

75 (21.2)

74 (21.8)

1 (7.7)

2D-RT

306 (86.7)

293 (86.2)

13 (100)

3D-CRT or IMRT

47 (13.3)

47 (13.8)

0 (0)

Yes

289 (81.9)

277 (81.5)

12 (92.3)

No

62 (17.6)

61 (17.9)

1 (7.7)

2 (0.6)

2 (0.6)

0 (0)

0.652

Hemoglobin level (g/dL)
0.518

White blood cell count (/µL)
0.803

Platelets counts (/µL)
0.383

Radiation techniques
0.306

Symptoms status at recurrence

Unknown

0.605

Site of recurrence
Inside radiation field

69 (19.5)

65 (19.1)

(30.8)

Outside radiation field

162 (45.9)

157 (46.2)

(38.5)

Combined

122 (34.6)

118 (34.7)

4 (30.8)

0.580

AC — adenocarcinoma; ASC — adenosquamous cell carcinoma; IMRT — intensity-modulated radiotherapy; SCC — squamous cell carcinoma;
2D-RT — conventional two-dimensional radiotherapy; 3D-CRT — three-dimensional radiotherapy technique; aP-value compares early and late recurrence

stage III–IVA tended to have a higher probability of
association with late recurrence (p = 0.063), and in
the multivariate analysis, a significant correlation was
revealed [hazard ratio (HR) = 1.77, 95% confidence
interval (CI) 1.04–3.01, p = 0.042].
Median SAR was 7.0 months (95% CI 6.24–8.2)
for the early recurrence group and 11.2 months (95%
CI 8.9–16.0) for the late recurrence group (p = 0.049).
Meanwhile, 1-year SAR was 31.7% (95% CI,
26.7– 37.6%) for the early recurrence group and 45.9%
(95% CI 33.7–62.4%) for the late recurrence group.
Furthermore, to analyze late recurrence, we included
only patients who remained tumor-free after 5 years
post-treatment. The total number of patients included
in this analysis was 578. The recurrence rate was 2.2%
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(13 of 578 patients). There was no significant difference
in clinicopathologic factors between the groups (Tab. 4).
Moreover, the univariate analysis revealed no significant
association of factors with late recurrence among these
patients. The details concerning the site of recurrence
in the patients who remained tumor-free after 5 years
are shown in Table 5. The lung was the only distant
metastasis site among patients with recurrence after
5 years; no recurrence in the liver, bones, or brain was
observed. Median SAR was 7.8 months (95% CI 6.8–8.9)
for the early recurrence group and 10.4 months (95%
CI 8.5–no upper limit) for the late recurrence group
(p = 0.7). Finally, 1-year SAR was 33.6% (95% CI
28.8–39.1%) for the early recurrence group and 46.3%
(95% CI 21.8–98.2%) for the late recurrence group.
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Table 5. Site of recurrence in patients who had remained
tumor-free after 5 years

Variablesa

Recurrence
n (%), n = 13

Local recurrence
Limited to cervix and adjacent organb

(23.1)

Beyond cervix and adjacent organc

(30.8)

Lymphogenous metastasis
Paraaortic node

4 (30.8)

Pelvic node

3 (23.1)

Supraclavicular node
Inguinal node

0 (0)
2 (15.4)

Distant metastasis
Lung

2 (15.4)

Bone

0 (0)

Liver

0 (0)

Brain

0 (0)

aSome

patients had more than 1 recurrence site; bRecurrence at the cervix,
uterus, upper 2/3 of the vagina, and parametrium; cThe intrapelvic region
includes the pelvic side wall and lower 1/3 of the vagina, does not include
the pelvic lymph node

Discussion
Our study investigated LACC patients treated with
CCRT. We found a late recurrence rate of 7.4% more
than 3 years and of 2.2% more than 5 years after initial
treatment. These rates are similar to those of other
studies in LACC patients that have reported rates of
recurrence at more than 5 years between 2.4% and
5.1% [20–22]. However, when compared with data on
early-stage cancer from the same institute [19], the late
recurrence rate at more than 5 years from our study is
slightly smaller. Hanprasertpong et al. [19], who studied
patients with cervical cancer stages IA2–IB1 and treated
with radical hysterectomy, found a rate of recurrence of
4.8% more than 5 years after initial treatment. Because
a locally advanced disease is known to be more aggressive than early disease, early recurrence is found more
frequently in locally advanced cancers.
In our study, the patients with pretreatment anemia
(hemoglobin level < 11 g/dL) at initial diagnosis experienced early tumor recurrence more frequently than late
recurrence (using a cut-off point of more than 3 years).
Several studies have shown that anemia correlates with
tumor hypoxia [25, 26]. Moreover, we know that hypoxia
is an important factor in tumor response to radiation
therapy. Experimental studies have suggested that hypoxic cells are more resistant to radiation than normally
oxygenated cells [27, 28]. In light of this information, we
hypothesize that the anemic patients might have had
residual microscopic disease after CCRT due to the
effect of radioresistance, which might have led to early
recurrence. Furthermore, a study that analyzed LACC

treated with radiation therapy showed that patients
with pretreatment hemoglobin levels of < 13 g/dL had
a significantly lower median pO2 level than those who
had hemoglobin levels of ≥ 13 g/dL; this was associated
with a significantly higher risk of treatment failure after
1 year [29]. In addition, we found that thrombocytosis
(platelet counts ≥ 400000/µL) was more common in
early recurrence. Patients who presented with pretreatment thrombocytosis may have micrometastasis at
initial diagnosis and tend to develop early recurrence.
There are many theories concerning the tumor-platelet
interaction in solid tumors and the underlying mechanisms mainly associated with cytokines. Platelets
can induce metastasis, i.e. activated platelets release
cytokines to protect the circulating tumor cells from
the host’s immune system, as well as the proliferation
and migration of tumor cells [30–32]. As mentioned
above, anemia and thrombocytosis might be predictive
characteristics of early recurrence. However, these differences were not detected when using 5 years as the
cut-off point; this finding might have been due to the
small population of patients with recurrence at more
than 5 years. Further studies are needed to confirm
our hypotheses.
When focusing on recurrence symptoms, even
though we used the late recurrence cut-off point of more
than 3 years and 5 years, more than 75% of patients in
our cohort was symptomatic in both early and late recurrence. This result was concordant with those of other
studies [19–21, 24]. In addition, we found that the lung
was the most common distant metastasis site for late
recurrence at more than 3 years; this corresponds to the
reports of other late recurrence studies [19, 21]. Moreover, when analyzing patients who remained-tumor free
for at least 5 years, the lung was observed to be the only
site of distant recurrence. Referring to the “seed and
soil” hypothesis, the lung (soil) might have a favorable
microenvironment that is somehow specific for metastatic cervical cancer cells (seed); that is the reason why
the lung is found to be the most common metastatic site
for cervical cancer in any period of recurrence [33–35].
In light of our results, as a part of the surveillance plan,
physicians should educate their patients to be able to
recognize the early symptoms of recurrence and advise
patients about the symptoms related to chest recurrence
in any period of follow-up.
In our attempt to identify independent risk factors
associated with late recurrence at more than 3 years, only
stage III–IVA was found to be one. This result is consistent
with those of a previous descriptive report by Sakurai et
al. [22]; they studied LACC treated with radiation therapy
and found that only stage III–IV was associated with late
recurrence at more than 5 years. Currently, our report is
the only study to have investigated independently factors
associated with late recurrence in LACC patients who
were treated with CCRT. Based on our results, we suggest
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that patients with stage III–IVA and treated with CCRT
should be considered to be at high risk of developing recurrence after more than 3 years. Hence, they should be subjected to longer follow-up compared with early-stage patients. Unfortunately, we did not find any factors significantly
associated with late recurrence at more than 5 years.
The number of patients in our cohort, who had late recurrence at more than 5 years, was low (n = 13). This might
have affected the ability of our study to detect any associated factors. Further studies with larger sample sizes might
be more useful in finding a potential association.
In our study, using 3 years as the cut-off point, SAR
in the late recurrence group was significantly better
than that of the early recurrence group. Sakurai et al.
[22] reported that patients with early recurrence, within
2 years of the initial therapy, had a worse prognosis than
those with recurrence after 2 years. Moreover, Kozaki et
al. [9] reported that patients with a longer therapy-free
interval had better survival. The therapy-free interval
is also a good indicator for response to chemotherapy
in patients with recurrent cervical cancer after CCRT.
These findings can be explained by more indolent tumor
biology associated with disease recurrence after 3 years
compared with that recurring within 3 years. However,
when using 5 years as the cut-off point, SAR between
early and late recurrence was not significantly different.
A possible explanation for this may be a small number
of patients in the late recurrence group, which prevents
the detection of any significant differences.
The main limitation of our study is its retrospective
design. Moreover, we collected data from our database
encompassing a long period (14 years). Inevitably, therefore, our patients received radiation via diverse treatment techniques, which have evolved over that period.
The same is true about the investigation methods at
initial diagnosis, as well as staging. Hence, it is reasonable to assume that these variations may have exerted
some confounding effect on our results. Furthermore,
according to the definition of vaginal cancer [36], the
presence of a second primary vaginal cancer might
have confounded our diagnosis of a local recurrence
of cervical cancer if the disease occurred within 5 years
after CCRT; therefore, the rate of local recurrence in
our study may be overrated.

recurrence. We suggest that long-term follow-up should
be considered, especially for the more advanced stages
(stage III–IVA).
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monoclonal antibody with sequential treatment utilizing anti-EGFR monotherapy as a consecutive line of treatment
in patients with metastatic colorectal cancer. Here we report real-world survival data for patients with colorectal
cancer (CRC) treated with anti-EGFR monoclonal antibody as 3rd line monotherapy.
Material and methods. It was single center retrospective study. We collected retrospectively data of wild-type
KRAS metastatic CRC patients who have failed oxaliplatin- and irinotecan based therapy and were treated with
anti-EGFR monoclonal antibody as the 3. line monotherapy in 2009–2017 in Copernicus Memorial Hospital, Lodz,
Poland. Last observation was recorded in February 2020. We calculated median overall survival (since commencement of palliative systemic treatment), median progression free survival and median OSIII (overall survival sine
commencement of monotherapy with anti-EGFR agent).
Results. 130 patients were included in the study. 40.6% were females. The median age was 63 years (range 38–83).
57% of patients were initially diagnosed with metastatic/inoperable colorectal cancer. 80 patients were treated
with 3. line cetuximab, 50 — with panitumumab. At the moment of data analysis 123 deaths were recorded. OS
since start of palliative systemic treatment was calculated for 120 patients and its median was 25.8 months. MPFS
since start of anti-EGFR antibody was 4.3 months, mOSIII —10.7 months.
Conclusions. 3rd line treatment of metastatic colorectal cancer with anti-EGFR antibodies is effective. It is good
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option for patients, who are not fit enough or not willing to have 1st line triplet therapy.
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Introduction
An anti-epidermal growth factor receptor monoclonal
antibody (anti-EGFR MoAb) added on to doublet chemotherapy is currently a first-line, gold standard treatment
option for patients with RAS wild-type metastatic colorecReceived: 08.04.2022

Accepted: 08.04.2022

tal cancer (mCRC), allowing for median overall survival
(mOS) of about 30 months. In the overall RAS wild-type
population, the addition of an anti-EGFR MoAb to
chemotherapy alone improved progression-free survival
(PFS) (p < 0.001), and objective response rate (ORR)
(p < 0.001), with a trend toward longer OS (p = 0.07) [1].
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In pivotal trials of chemotherapy doublets, with or
without anti-EGFR agents, treatment was continued
until progressive disease or unacceptable toxicity. Indeed, in the CRYSTAL trial, discontinuation of combined treatment due to adverse events was observed in
51 out of 599 patients, compared with 28 out of 599 patients treated with chemotherapy alone [2, 3]. There
was a statistically significant difference in the toxicity of
combined treatment and chemotherapy. More patients
treated with cetuximab and FOLFIRI suffered from
G3/4 adverse events (79% vs. 61% p < 0.001), G3/4 diarrhea (15.7% vs. 10.5%, p < 0.008), and G3/4 skin
reactions (19.7 vs. 0.2, p < 0.001). However, in patients
with KRAS wild-type (KRAS WT) metastatic colorectal
cancer in the CRYSTAL study, there were no significant
differences in global health status/quality of life (QOL)
(p = 0.12) and social functioning scores (p = 0.43)
between the treatment arms [4]. There is no clear data
for rechallenge with anti-EGFR MoAb in the case
of increased toxicity of combined first-line treatment
resulting in treatment discontinuation. Moreover, in
Poland, there is no reimbursement for anti-EGFR
MoAb if the patient had been previously exposed to
the drug, regardless of the reason for discontinuation.
Still, there are data for OS benefits with anti-EGFR
MoAb monotherapy in the third-line of treatment when
compared with best supportive care (BSC). On the other
hand, in pivotal trials of first-line chemotherapy combined
with anti-EGFR antibody, only about 30% of patients
who had received chemotherapy alone were treated with
targeted agents in further lines. So, we cannot assume that
using monoclonal antibodies as first-line treatment is better than in a sequential schedule. Unfortunately, to date,
there are no evidence-based data comparing upfront triplet therapy with sequential treatment utilizing anti-EGFR
MoAb monotherapy as a consecutive line of treatment,
and, as a matter of fact, we should not expect such data.
Investigators, patients, and pharmaceutical companies are
determined to incorporate targeted agents into treatment
schedules as soon as possible. Moreover, considering increased toxicity affecting patients treated with anti-EGFR
MoAb combined with first-line chemotherapy, they are
more willing to test strategies of de-escalating treatment
intensity in the maintenance setting or intermittent strategies after triplet induction regimens. Maintenance therapy
may include cytotoxics, targeted agents, or a combination
of chemotherapy and targeted therapy [5–8].
Here we report real-world survival data for patients with metastatic colorectal cancer treated with
anti-EGFR MoAb as third-line monotherapy.

Material and methods
We collected retrospective survival data of 130 metastatic colorectal cancer patients with the wild-type

KRAS gene, treated with anti-EGFR agent monotherapy as third-line treatment from 2009 to 2017 in
the Nicolaus Copernicus Memorial Hospital, Łódź,
Poland. Before 2013, patients with wild-type KRAS exon
2 status were eligible for this treatment. From November
2013, patients were also screened for KRAS mutations
in exons 3 and 4, along with NRAS mutations in exons
2, 3, and 4, and for BRAF mutations before starting
targeted therapy (78 patients). All patients had failed
oxaliplatin and irinotecan-based therapy before starting
anti-EGFR treatment. Panitumumab was administered
at a dose of 6 mg/kg every 14 days, and cetuximab was
administered at a dose of 400 mg/m2 (initial dose), followed by 250 mg/m2 weekly or 500 mg/m2 every 14 days.
Data were collected from medical files and pathology reports including age, sex, tumor histology, tumor
location, number and location of metastases, type of
treatment, and its timing. The clinical stage was determined according to the 7th edition of the American Joint
Committee on Cancer (AJCC) staging system. During
targeted therapy, the response to anti-EGFR treatment
underwent radiological evaluation every 12 weeks. The
response rate to anti-EGFR treatment was determined
according to the Response Evaluation Criteria in Solid
Tumors (RECIST) version 1.1. We calculated median
overall survival as the time from the start of palliative
systemic treatment until death or the last follow-up.
Progression-free survival was defined as the time from
the first dose of the anti-EGFR agent until the date of
progression, death, or last follow-up, and overall survival III (OS III) was defined as the time from the first
dose of the anti-EGFR agent until the date of death
or last follow-up. The study adhered to the principles
of the Declaration of Helsinki and acquired ethical
approval from the Ethics Committee of the Medical
University of Łódź.
A control group was a cohort of unselected patients
diagnosed with advanced colorectal cancer and treated
with palliative chemotherapy from 2009 to 2017 in
the Nicolas Copernicus Memorial Hospital, Łódź, Poland.

Results
Patients’ characteristics are presented in Table 1, part 1. Fifty-seven percent of patients were
initially diagnosed with TNM IV colorectal cancer.
Fifty-two patients were checked only for KRAS exon
2 status. Eighty patients were treated with third-line
cetuximab, fifty were treated with panitumumab.
During data analysis, 123 deaths were recorded. OS
since the start of palliative systemic treatment was
calculated for 120 patients, and its median amounted
to 25.8 months. In comparison, mOS of unselected
colorectal cancer patients receiving palliative sys-
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Table. 1. Part 1. Characteristics of patients (KRAS Exon 2 WT) treated with an anti-EGFR monoclonal antibody in the third line;
Part 2. Characteristics of patients (KRAS exon 2 WT, mutated or not checked) who underwent palliative systemic treatment in
the same oncologic center from 2008 to 2012

Feature

Part 2.

Part 1.
1130 Patients KRAS Exon 2
WT, treated with anti–EGFR
monoclonal antibody in 3rd line

288 patients (KRAS exon 2 WT,
mutated or not checked) who
underwent palliative systemic
treatment in the same oncologic
center (2008–2012)

38–83
Med. 63
Average 62.8

33–85
Med. 63
Average 62.6

Age

Patients number

%

Patients number

%

58

40.6

120

41.6

Sex
Female
Male

85

59.4

168

58.4

86

66

187

64.9

Palliative surgery

33

26.2

No surgery

40

101

35.1

35

126

43.8

Resection of primary tumor

Localization of primary tumor
Rectum

46

Left side

60

46

112

38.9

Right side

24

18

48

16.7

2

2

0.7

3

26

9

G2

94

193

67

G3

19

32

11.1

Multiple/simultaneous tumors (%)
Grading
G1

37

12.8

Primary metastatic cancer

Unknown

74

14
57

167

58.0

Liver metastases

98

73.1

130

45.1

100

61

21.2

Patients treated with anti-EGFR agent
Patients treated with bevacizumab

8

Treated with ≥ 4 lines of systemic treatment

21

6

0
15

5.2

KRAS mutated

74

25.7

KRAS gene WT

94

32.6

KRAS gene unknown status

120

41.7

Med. OS (months)

25.8

15.6

OS — overall survival

temic treatment in the same Oncologic Center from
2008 to 2012 was 15.6 months. This group is characterized in Table 1, part 2. Median progression-free
survival (mPFS) since the start of anti-EGFR antibody treatment amounted to 4.3 months, mOSIII
— 10.7 months. Sixteen percent of patients with
progression during/after anti-EGFR monotherapy had
further lines of anticancer treatment.
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Discussion
The efficacy of third-line anti-EGFR treatment
reported in our study was similar to data reported in
pivotal clinical trials. According to Karapetis et al.,
in patients with wild-type KRAS tumors, treatment with
cetuximab compared to supportive care alone significantly improved overall survival [median, 9.5 vs. 4.8 months;
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hazard ratio for death, 0.55; 95% confidence interval
(CI), 0.41 to 0.74; p < 0.001] and progression-free survival (median, 3.7 months vs. 1.9 months; hazard ratio
for progression or death, 0.40; 95% CI, 0.30 to 0.54;
p < 0.001) [9]. Van Cutsen et al. [10] reported that
mPFS (8 weeks) favored panitumumab monotherapy
over BSC, with no difference in OS. However, KRAS
mutational status was not verified, and most patients in
the BSC group crossed over to panitumumab treatment.
After KRAS status ascertainment, it was revealed that
WT KRAS patients had longer overall survival (HR,
0.67) and progression-free survival (HR 0.45) [11].
Median overall survival of 25.8 months in our
patients exposed to sequential treatment with an
anti-EGFR agent seems to be impressive, especially
compared with poor survival of unselected patients
treated in the same hospital within a similar period
which was 15.6 months.
Real-world data on overall survival associated
with biweekly versus weekly cetuximab administration
among metastatic colorectal cancer (mCRC) patients in
the United States showed that medians of OS were
29 and 23 months, respectively, for the first-line treatment. For third-line treatment, they were both almost
13 months [12].
Unfortunately, there are drawbacks resulting from
the retrospective character of our study. The selection
of patients is the most significant issue. During first
and second-line treatment, most patients in poor condition and with rapid progression of cancer either died or
were redirected to receive supportive care. It is worth
noticing that only 58.3% of patients from the control
group were screened for KRAS mutations. At that time,
when anti-EGFR antibodies were reimbursed only in
the third line, genetic testing usually was performed
before the anticipated treatment. Ninety-four patients
in the control group had KRAS gene WT, and 61 of them
were treated with anti-EGFR antibodies. Again, 33 patients were not able to start the targeted treatment [13].
Moreover, more than 40% of patients in our study
were screened only for KRAS exon 2 mutations. Nowadays
anti-EGFR antibodies are indicated for patients with WT
KRAS, NRAS, and BRAF genes. Finally, there are currently
other active agents available for the treatment of colorectal
cancer (bevacizumab, regorafenib, aflibercept, trifluridine,
and tipiracil), which were mostly unavailable to the patients
in our study. Only 8 out of 130 patients included in the study
(6%) had been treated with bevacizumab combined with
Folfox in the second line. No patient from the control
group was treated with an anti-VEGF antibody. It seems
that antiangiogenic treatment had a negligible impact on
the observed differences in outcomes.

Conclusions
Results of the third-line anti-EGFR antibodies
monotherapy in metastatic colorectal cancer patients

treated in our center are in accordance with the results
of clinical trials. The monotherapy is a good option for
patients who are not fit enough for, or not willing to
have first-line triplet therapy.
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of disease and have a benign disease course. In this report, we present a benign course of SARS-CoV-2 (Severe
Acute Respiratory Syndrome Coronavirus 2) infection in 68-year-old patient with metastatic lung adenocarcinoma
undergoing chemoimmunotherapy who had previously received full COVID-19 vaccination. The control CT scans
performed after 3 months of treatment showed partial regression of the tumor mass. On control tomography after
6 months, an intensification of fibro-consolidative changes and ground glass opacities were described. The lesions were characteristic of a history of SARS-CoV-2 infection. The neoplastic lesions described on tomography
showed stabilization. After 9 months, long-term stabilization of the disease was achieved. Patients undergoing
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against SARS-CoV-2 should be strongly recommended in lung cancer patients undergoing immunotherapy.
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Introduction
The use of pembrolizumab with chemotherapy in
first-line treatment of patients with advanced non-small
cell lung cancer (NSCLC) is an opportunity for patients
to suppress their disease and increase their chances of
life extension (long survival). COVID-19 (Coronavirus
Disease 2019) vaccination is an opportunity for cancer
patients to reduce their risk of disease and have a benign disease course. Good treatment tolerance and an
infection-free therapeutic regimen increase patients’
chances for better therapeutic outcomes. In this report,
we present a benign course of SARS-CoV-2 (Severe
Acute Respiratory Syndrome Coronavirus 2) infection
in an elderly patient with metastatic adenocarcinoma
Received: 28.06.2022

Accepted: 28.06.2022

of the lung undergoing chemoimmunotherapy who had
previously received full COVID-19 vaccination.

Case report
The 68-year-old male patient was admitted to the
Pulmonology Clinic because of increasing pain in
the thoracic spine and left shoulder that had persisted
for several months. Chest radiography showed the lung
apex tumor. In addition, the patient complained of
weakness, decreased exercise tolerance, and had lost
approximately 5 kg in 3 months. The patient had good
performance status. He was a cigarette smoker (history
of 25 pack-years). He stopped smoking about 2 years ago
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after an inferior wall myocardial infarction. He suffered
from ischemic heart disease and circulatory insufficiency. He underwent angioplasty of the circumflex branch
(Cx) of the left coronary artery with drug-eluting stent
(DES) implantation and with controlled hypertension
after inguinal hernia surgery 5 years earlier.
Computer tomography scan showed a 82 × 75
× 58 mm tumor mass over the left hilum, involving the
aortic arch, and infiltrating the Th2, Th3 and Th4 vertebral bodies with their arches on the left side. The
infiltration of the posterior segments of 3rd and 4th ribs
on the left side was also shown. The tumor displaced the
esophagus to the right side, and there was a possibility
of esophageal infiltration. The patient was referred to
the Department of Thoracic Surgery for invasive diagnostics. An attempt to obtain material for histopathological
examination during endobronchial ultrasound (EBUS)
and endoscopic ultrasound (EUS) enhanced bronchoscopy was unsuccessful. The material was obtained during
open lung biopsy (left video-thoracoscopy). Histopathological examination described adenocarcinoma tissue with
expression of (TTF1) and cytokeratin 7 (CK7) in immunohistochemical (IHC) examination. The presence of mutations in the Epidermal Growth Factor Receptor (EGFR)
gene, rearrangements in the ALK (anaplastic lymphoma
kinase) and ROS1 genes were excluded. Programmed
death ligand 1 (PDL1) expression was diagnosed by the
IHC method in 5% of tumor cells. To qualify the patient
for systemic treatment, a new computed tomography (CT)
was performed, whose description did not differ significantly from the previous one (T4N2M1 stage according
8th lung cancer TNM classification).
The patient was examined for eligibility for treatment according to drug program B.6 using pembrolizumab and carboplatin-based chemotherapy with
pemetrexed for the first-line treatment of advanced,
metastatic, non-small cell lung cancer. The patient met

A

all program criteria. He did not have any exclusion
criteria based on the program’s provisions. After premedication with vitamin B12 and folic acid, the patient
received treatment with the regimen: pembrolizumab
200 mg, pemetrexed 500 mg/m2, carboplatin area under
curve (AUC) 6. Granulocyte growth factors were also
administered prophylactically. The patient received
palliative irradiation to the thoracic spine.
After 3 courses of treatment, the patient developed
grade 3 granulocytopenia, grade 2 anemia, and grade
2 thrombocytopenia. During the treatment of granulocytopenia and anemia, granulocyte growth factor and red
blood cell growth factor were used with normalization
of blood morphotic parameters. The control CT scans
performed after 3 months of treatment showed partial
regression of the tumor mass: from 70 × 69 mm to
62 × 47 mm. It still involved the aortic arch, with less
pronounced infiltration of bony structures and less infiltration into the spinal canal. The mass adhered to the
esophagus and trachea but did not displace them. There
was a partial regression of the fibro-epiglottic zones in
the uvula and in the lower lobe of the left lung. The
lymph node of the aortic-pulmonary window decreased
in size from 19 × 16 mm to 16 × 12 mm. Numerous
mediastinal lymph nodes were not enlarged in the short
axis. The right hilar lymph node decreased from a size
of 17 × 12 mm to 15 × 10 mm (Fig. 1).
Treatment was continued with pembrolizumab
and pemetrexed for another 3 months with good tolerability. In November 2021, the patient underwent
SARS-CoV-2 infection confirmed by an antigen test.
For approximately 2–3 days, the patient had fatigue,
rhinitis, and moderately elevated temperature (up to
37.4 degrees Celsius). The patient had been vaccinated
against COVID-19 with two doses of Moderna vaccine.
The last dose was administrated 2 months before the
symptoms of infection. ABBOT antigen tests were per-

B

Figure 1. A. 82 × 75 × 58 mm tumor mass over the left hilum described on computer tomography scan before treatment.
Infiltration of the thoracic vertebrae is also visible; B. Computer tomography of the lung performed after 3 months of treatment
showing partial regression of the tumor mass and vertebrae infiltration
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Figure 2. Computer tomography of the lung performed
after 6 months of treatment showing an intensification of
fibroconsolidative changes and ground glass opacities. The
lesions are characteristic of a history of SARS-CoV-2 infection.
The neoplastic lesions showed stabilization according to
RECIST 1.1

formed each time before admission to the hospital for
scheduled treatment. The patient’s results were always
negative. The patient continued treatment as scheduled.
On control tomography, evaluating the effects of
therapy after 6 months, an intensification of fibro-consolidative changes and ground glass opacities were described.
The lesions were characteristic of a history of SARS-CoV-2
infection (Fig. 2). The neoplastic lesions described on the
tomography showed stabilization according to RECIST
1.1 criteria (Response Evaluation Criteria in Solid Tumors).
The patient continued treatment with pembrolizumab
and pemetrexed, with good tolerance and performance
status for another 3 months. After 9 months of treatment,
there was further stabilization of the tumor lesions on
computed tomography. However, there was a significant
regression of the areas of fibro-consolidative changes typical for SARS-CoV-2 infection. The patient still remains in
good condition and with good tolerance continues treatment with pembrolizumab with pemetrexed.

Discussion
The benefit of pembrolizumab in combination with
chemotherapy in NSCLC patients was demonstrated in
the KEYNOTE-189 trial. In this trial, pembrolizumab
(anti-PD-1 monoclonal antibody) with chemotherapy was
used in the first-line treatment of metastatic non-squamous
NSCLC. This placebo-controlled study compared the efficacy of chemoimmunotherapy versus chemotherapy (a regimen containing platinum-based chemotherapy) in previously untreated patients. The median of progression-free
survival (PFS) for patients receiving pembrolizumab was
10.3 months and 6 months for patients in the control group.
In addition, 12-month survival rate in the pembrolizumab
group was 69.2% and 49.4% in the placebo group [1].
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Subsequent analyses showed median overall survival
(OS) of 22 months for pembrolizumab-treated patients
and 10.7 months for placebo-receiving patients. The benefits obtained in the KEYNOTE 189 trial were independent of the status of metastatic lesions in the liver and brain,
and the toxicity profile remained at an acceptable level [2].
According to ESMO (the European Society of Medical Oncology) recommendations, COVID-19 vaccines are
both safe and effective for people with cancer. Patients
with advanced cancer represent a high-risk group for
severe COVID-19 and should be vaccinated as a priority.
In addition, the patient’s environment (family, caregivers,
medical staff) should be vaccinated to minimize transmission. There is no evidence to suggest that COVID-19 vaccines significantly affect the efficacy or safety profile of anticancer therapies, including immunotherapy and cytotoxic
chemotherapy. Therefore, COVID-19 vaccination in this
group of patients should be strongly recommended [3].
It is known that cancer patients are more susceptible
to infections and have an increased risk of pulmonary
complications and death from SARS-CoV-2 infection
than healthy individuals.
These observations were confirmed in a study by
Yu et al. [4]. This retrospective study involving 1524 patients showed that patients with cancer were more likely
to get SARS-CoV-2 infection [odds ratio (OR) = 2.31;
95% CI: 1.89–3.02] compared with the general population. This risk appears to be increased both in patients
with and without active anticancer treatment. Patients
with non-small cell lung cancer and aged over 60 years
were most at risk of developing COVID-19 [4]. Smoking
has also been identified as an independent risk factor
for severe cases of COVID-19 [5].
A severe course of COVID-19, described as hyperinflammatory reactions, is associated with massive immune
cell activation. The hypothesis that reduced immunity
caused by the tumor itself or its treatment may be a protective element against the massive immune response
observed in COVID-19 is not entirely true. Chronic
inflammation resulting from cancer, older age of the
patient, or treatment with immune checkpoint inhibitors
(ICIs) may exacerbate the proinflammatory immune
response, leading to increased cytokine production from
T cells and phagocytes. Chronic inflammation is present in
lung cancer due to both the tumor microenvironment and
pathological changes present in the lung. For this reason, it
is believed that older patients with lung cancer treated with
ICIs experience a dysregulation of the immune system,
which consequently may lead to severe forms of COVID
19 precisely in this group of patients [6, 7].

Conclusion
The use of pembrolizumab with chemotherapy in
first-line treatment of patients with advanced NSCLC

Magdalena Wójcik-Superczyńska, COVID-19 infection during treatment with pembrolizumab in combination with chemotherapy

may lead to remission or stabilization of the disease, sometimes lasting several years. Vaccination for COVID-19
is an opportunity for cancer patients to reduce the
risk of developing the disease, as well as the benign
course of the disease. Good treatment tolerance and an
infection-free treatment regimen increases the chance
of patients achieving better therapeutic outcomes.
The use of pembrolizumab with chemotherapy in patients with advanced non-small cell non-small cell lung
cancer can lead to stabilisation of the disease, sometimes
lasting for many years. However, it appears that patients
undergoing immunotherapy may be at risk of developing severe COVID-19. Therefore, vaccination against
SARS-CoV-2 should be strongly recommended in lung
cancer patients undergoing immunotherapy.
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Introduction. Esthesioneuroblastoma, also known as olfactory neuroblastoma, is a rare malignant neuroecto
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fast-growing tumors may lead to widespread metastasis. Here, we present an atypical case of aggressive esthesioneuroblastoma treated with a multimodality approach.
Case description. A 28-year male, presented with a painful swelling over the right cheek lasting for 5 months. The
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patient underwent surgery, and histopathology of the surgical specimen revealed a small round blue cell tumor with
widespread positivity for synaptophysin and CD 56. The histopathological appearance and immunohistochemical
profile of the biopsy tissue confirmed esthesioneuroblastoma. Owing to subtotal resection, the patient received
adjuvant radical radiotherapy to the local site and lymph nodes. Three months post-radiotherapy, a CECT scan
showed a partial response, so the patient received intravenous chemotherapy. However, the patient had local
disease progression; establishing the aggressivness of esthesioneuroblastoma in our patient. The patient is alive
with residual stable disease after 2.5 years from the initial diagnosis and is follow up.
Conclusion. Esthesioneuroblastomas are uncommon tumors and owing to their slow-growing nature, the patient
may neglect them. There is a wide spectrum of clinical presentations and outcomes in such patients, and as
the literature on esthesioneuroblastoma is scarce due to its rarity, this case report seeks to contribute to a bet-
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ter understanding of such uncommon malignancy in terms of its clinical presentation, behavior, and outcomes.
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Introduction
Esthesioneuroblastoma, also known as olfactory
neuroblastoma, is an uncommon malignant neuroectodermal nasal tumor with distinctive clinical, histopathological, radiological, and molecular features. It
is thought to arise from the specialized sensory neuroepithelial olfactory cells present in the Jacobson’s
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vomeronasal organ, nervous terminals, sphenopalatine
ganglion, ectodermal olfactory placode, autonomic
ganglia of the nasal mucosa, and the olfactory neuroepithelium. Olfactory neuroblastomas are generally
slow-growing, but fast-growing tumors may lead to widespread metastasis. Here, we present an atypical case of
an aggressive type of esthesioneuroblastoma treated
with a multimodality approach.
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A

B

Figure 1. Post-operative CECT of face and neck showing large, solid, soft tissue attenuating mass in the right maxillary sinus
(blue arrow in A), invading the postero-lateral and medial wall and the same mass also encroaching superiorly through the
dehiscent roof into right orbit extraconal space (orange arrow in B)

Case summary
A 28-year male, without any prior illness, presented
with a painful swelling over the right cheek lasting for
5 months. The swelling was insidious in onset. It started
with a right upper molar toothache, and was rapidly progressive in nature, non-mobile, and hard on palpation.
There was no history of bleeding or discharge from the
swelling. The patient was a non-smoker, non-alcoholic,
and had no associated history of fever, weight loss,
anorexia, headache, chest or abdominal discomfort.
With these symptoms, he first attended a private
hospital where radical surgery was attempted. But,
the post-operative post-operative contrast-enhanced
computed tomography (CECT) scan, revealed a heterogenous mass of size: 6.3 × 3.5 × 3.9 cm in the
right maxillary sinus, implicating subtotal resection.
The mass eroded the postero-lateral & medial wall
and roof of the maxillary sinus with concomitant erosion of the right pterygoid plate and extension into the
intra-orbital floor and right sphenoid sinus (Fig. 1A, B).
The CECT of the neck further revealed multiple bilateral cervical lymphadenopathies, the largest being
1.7 × 1.1 cm in the right level II region. Histopathology
of the surgical specimen revealed a small round blue cell
tumor (Fig. 2A, B), with a perivascular pseudo-rosette
formation, which also infiltrated the underlying bony
hard palate. The neoplastic cells showed widespread
positivity for synaptophysin and cluster differentiation 56 (CD 56) immunocytochemical stain and negativity for cytokeratin (CK), vimentin, and cluster

A

B

C

D

Figure 2. Photomicrographs; A. Hematoxylin-eosin stain
(H & E stain), original magnification × 10, showing hyperplastic
stratified squamous epithelium covered soft tissue and
revealing diffuse infiltration by a small round blue cell tumor;
B. (H & E stain), magnification × 20, displaying malignant
small round blue cells with high nucleus-cytoplasm (N:C)
ratio: Cytoplasm (N:C) ratio, condensed nuclear chromatin
inconspicuous nucleoli, and scanty cytoplasm; C. IHC stain,
magnification × 20, immunohistochemical study (IHC)
illustrating the neoplastic cells with widespread positivity
for CD 56; D. IHC stain, magnification × 40, demonstrating
widespread positivity for synaptophysin
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Figure 3. A. A post-operative clinical photograph showing swelling over the right cheek; B. Post-adjuvant radiotherapy clinical
photograph showing a decrease in the size of swelling revealing partial response; C. A clinical photograph taken 3 months after
radiotherapy showing diffuse right periorbital edema and erythema of the right eye indicative of progressive disease

differentiation 117 (CD 117 or c-kit) (Fig. 2C, D). The
histopathological appearance and immunohistochemical profile of the biopsy tissue confirmed it to be a case
of esthesioneuroblastoma.
The patient then visited our department for further
treatment. Given the residual disease, the patient was
treated with post-operative external beam radical radiotherapy of 60 Gy (gray) in 30 fractions over 6 weeks
locally to the primary tumor and 50 Gy in 25 fractions
over 5 weeks to the bilateral neck region. Three months
post-radiotherapy, a CECT scan revealed a heterogenous mass of size: 4.3 × 3.1 × 3.0 cm suggestive of
a partial response. The patient was given 6 courses
of 3-weekly intravenous combination chemotherapy
with a VAC regimen (vincristine 1.4 mg/m2, doxorubicin 40 mg/m2, and cyclophosphamide 750 mg/m2).
A post-chemotherapy assessment revealed persistence
of gross disease in the local area (loco-regional failure).
Further, the patient was given 6 courses of 2nd line intravenous combination chemotherapy with the 3-weekly
VIP regimen (etoposide 100 mg/m2, ifosfamide 1.4 g/m2,
and cisplatin 100 mg/m2). Even after that therapy, the
disease progressed and this established the aggressivness
of esthesioneuroblastoma in our patient. Nevertheless, the patient is still alive with residual disease after
2.5-years from the initial diagnosis.

Discussion
The esthesioneuroblastoma (ENB) is a rare malignant tumor of neuroectodermal origin arising from
olfactory receptors in the nasal mucosa or the cribriform
plate of the ethmoid bone. Since its initial description
by Berger and Luc in 1924 [1], different nomenclatures
have been proposed, but the most common are “es-
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thesioneuroblastoma” and “olfactory neuroblastoma”.
It is a sinonasal malignant tumor frequently invading
the brain through the cribriform plate. Thought to arise
from olfactory neuroepithelial cells, this tumor has an
inclination to spread in adjacent structures by direct
local invasion and regional lymphatics spread. Within
ENBs, tumors with different biological behavior ranging
from localized forms with slow progression to aggressive
and metastatic forms at onset are seen. Given its very
low incidence, these physiognomies make the study of
ENB intricate. The optimal therapy is multimodality
treatment involving different medical specialties. Establishing a careful histopathological diagnostic and treatment planning based on a multidisciplinary approach
is of paramount importance. The treatment of ENB
correlates with the extent of the lesion, with surgery being the mainstay of therapy, followed by post-operative
irradiation. Neo-adjuvant chemotherapy is indicated
in large unresectable tumors and metastatic forms, although there is no standardized universal regimen. The
role of adjuvant and salvage chemotherapy in recurrent
and residual cases has also been studied intensively to
improve outcomes.

Epidemiology and clinical presentation
Esthesioneuroblastomas are rare neoplasms and
only infinitesimal cases have been reported in the global
literature so far. ENBs have a bimodal distribution
and 2nd and 6th decades are the most common age of
presentation [2]. There appears to be a slight male predominance [3]. Among presenting symptoms, epistaxis
and nasal blockage are most predominant with localized
pain; cheek swelling is another common symptom [4].
At initial diagnosis, around 50–60% of cases have local
spread or distant metastases, and generally present as
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headaches, proptosis, visual disturbances, or even a neck
mass. Overall cervical node metastasis is 27% [5]. Polypoid friable mass in the nasal cavity or the nasopharynx
is the usual finding in physical examination; it usually
bleeds on touch. An ocular examination is a must as in
all sinonasal masses.

Differential diagnosis
Esthesioneuroblastoma presents as a large swelling
on the face around the maxillary region. It must be distinguished from squamous cell carcinoma of the maxillary
antrum (nose and para nasal sinus squamous cell carcinoma), adenocarcinoma of the salivary gland, inverted
papilloma olfactory neuro epithelioma, lymphoma, soft
tissue sarcoma (especially Ewing’s sarcoma), melanoma,
rare small cell carcinoma, Merkel cell carcinoma, and
metastatic tumors. Imaging is of little value in its differentiation, and the final diagnosis mostly relies on
histopathological and immunohistochemical profiling.
Homer-Wright rosettes are considered to be diagnostic
of esthesioneuroblastoma with positivity for synaptophysin, CD 56, and neuron-specific enolase (NSE).

Surgical resection
Surgery is the mainstay of treatment in all resectable cases. Surgery alone (open or endoscopic) with
an adequate negative margin appears to be enough
for small, early-stage tumors with close follow-up and
adjuvant radiation kept in reserve in case of recurrence [1]. Complete resection with preservation of
vital structures can be done by a craniofacial approach.
Routine neck dissection is not indicated in clinically
N0 patients, because of the low incidence of neck node
metastasis in early-stage ENBs. However, in patients
with advanced-stage disease, the cervical metastatic
rate escalation to 44% potentiates the need for neck
dissection (primary or post-radiation) [6].

Radiotherapy
Radiotherapy (RT) is considered adjuvant therapy
after surgical resection, as definitive treatment in inoperable tumors and for palliation of metastatic sites [2, 7].
The RT technique for the primary lesion is similar to
that of paranasal sinuses. The conventional anterior field
is enough for disease confined to the ethmoid. Beam arrangement can be modified according to disease extension into the orbit or maxillary sinus. Neck irradiation
can be given electively or in presence of neck masses [6].
In a combined modality of treatment, a pre-operative
dose of 45 Gray (Gy) and a post-operative dose of 60 Gy
are given; whereas 70 Gy is needed when definitive RT
is planned [8]. The usual fraction dose is 1.8 to 2.0 Gy;

a high dose per fraction (exceeding 2 Gy) increases the
possibility of late sequelae such as blindness, bone and
brain necrosis.
In our case, due to subtotal resection, adjuvant
radiotherapy was given to the primary site at a dose of
60 Gy in 30 fractions over 6 weeks. Adjuvant radiation
therapy to the neck was also given at a dose of 50 Gy in
25 fractions over 5 weeks. Concurrent chemotherapy was
not given to increase the patient’s chances of survival.

Chemotherapy
Chemotherapy is considered a secondary treatment,
adjunct to surgery and radiation therapy. Chemotherapy
can be given in neo-adjuvant settings in unresectable
cases, as concomitant with radical radiation and salvage therapy in recurrent cases and metastatic diseases. Neo-adjuvant platinum-based chemotherapy was
explored in a lot of case series, and an approximately 70%
response rate was reported [9]. Platinum-based chemotherapy was also tried in concurrent and adjuvant settings
with variable outcomes. For advanced and residual diseases, therapeutic trials with combination chemotherapy
regimens have been conducted. Different combinations
of thiotepa, cyclophosphamide, doxorubicin, vincristine,
nitrogen mustards, etoposide, cisplatin, ifosfamide, and
actinomycin-D have been explored in the literature
to improve tumor control and increase the chances of
survival [10–13]. Tyrosine kinase inhibitor (TKI) and
imatinib have also been tried in some case reports with
c-kit positive tumors [14]. Our approach was to use the
combination chemotherapy of vincristine, doxorubicin,
and cyclophosphamide as the first line and a combination of etoposide, ifosfamide, and cisplatin as the second
line in recurrent disease settings with partial response.

Conclusion
The optimal treatment of ENB demonstrates the
benefit of adjuvant therapy, particularly radiation
therapy. Patients with locally advanced high-grade
tumors should receive aggressive treatment with combined modalities such as surgery, radiation therapy, and
chemotherapy rather than monotherapy [15]. Here,
we have described a case of aggressive esthesioneuroblastoma in a 28-year male. Even using the combined
modality approach of adjuvant radiation therapy and
chemotherapy to treat a visibly aggressive tumor does
not ensure a favorable outcome. Our case demonstrates
that subtotal resection is an independent index of poor
outcome, with trauma during resection leading to more
chances of local progression. More case reports and case
studies are needed to evaluate the right approach to
the management of aggressive esthesioneuroblastoma.
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emerged regarding toxicity. Here, we present a case of a 47-year-old woman presenting with radiation-induced
lung injury (RILI) that occurred six months after the end of RT with concomitant and sequential use of trastuzumab-emtansine (T-DM1) with RT. The patient’s T-DM1 treatment was discontinued because of RILI. Antibiotic and
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after full recovery. If new agents are used concurrently with RT, the toxicity profile of new agents should be kept
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Introduction
Human epidermal growth factor receptor 2 (HER2)positive breast cancer accounts for approximately 20%
of all breast cancers and is associated with aggressive
clinical behavior and poor prognosis [1]. The use of
anti-HER2 therapies including trastuzumab, pertuzumab, lapatinib, neratinib, and trastuzumab-emtansine
(T-DM1) has resulted in extended survival in patients
with HER2-positive breast cancer [2] In a systematic
review by the European Organization for Research
and Treatment of Cancer Quality of Life Group, it was
shown that side effects were more common for patients
treated with anti-HER2-targeted therapies other than
trastuzumab or with dual-HER2 regimens and for patients with metastatic disease. Diarrhea and skin rash
were the most prevalent symptoms, experienced by
29% and 22% of patients, respectively. On the other

Received: 04.07.2022

Accepted: 27.07.2022

hand, the risk of cardiac events was reported to be 2%
[3]. Lung toxicity in these patients has been little mentioned in the literature, however, drug-induced lung
disease encompasses a group of serious, and sometimes
life-threatening pulmonary conditions characterized by
fibrosis and inflammation of the lung interstitium [4].
Radiation-induced lung injury (RILI) was first
described at the end of the 19th century and is usually
defined as the dose-limiting factor for thoracic and
breast radiotherapy (RT) [5]. It is defined radiologically
by sharply demarcated parenchymal opacity and traction
bronchiectasis that is located in the RT fields. Most patients with RILI have asymptomatic radiological findings
of pneumonitis, and symptomatic cases have dyspnea,
nonproductive cough, or a low-grade fever [6]. The risk
of grade 2 or higher radiation pneumonitis due to RT
for breast cancer has been shown to be in the range of
1–9% depending on the RT dose and fractionation,
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amount of lung tissue in the treatment field, use of predisposing chemotherapy, concomitant use of selective
estrogen receptor modulators (SERMs), and the extent
of regional nodal irradiation (RNI) [7].
In recent years, the number of agents used concurrently with RT in breast cancer has increased, and the
toxicity that may occur with these agents has become
a new research area. T-DM1 used either concurrently or
sequentially with RT, promptly entered oncology daily
practice with a proven 50% risk reduction in recurrence
and death in the landmark KATHERINE trial [8]. The
risk of developing pneumonitis with T-DM1 has been
reported to be in the range of 0.1–1.1% in the literature
[9]. However, there is no clear data in the literature
regarding the risk of developing pneumonitis when RT
is combined with T-DM1. In this report, we will present an uncommon case of RILI precipitated by using
T-DM1 with RT concurrently and sequentially.

Case report
In January 2021, a 47-year-old previously healthy
Caucasian female patient was diagnosed with a cT2N3bM0, estrogen, and progesterone receptor negative,
HER2 positive, grade 3 invasive ductal carcinoma of the

right breast. A course of neoadjuvant chemotherapy with
4 cycles of dose-dense doxorubicin-cyclophosphamide
and 4 cycles of docetaxel-pertuzumab-trastuzumab was
administered, which was followed by breast-conserving
surgery and axillary lymph node dissection. The pathological evaluation revealed 1.5 cm residual invasive
ductal carcinoma with grade 3 histology. All the surgical
margins were free of the tumor. One lymph node was
with macro-metastasis but without extracapsular extension. The remaining 13 lymph nodes were tumor free.
Between 21.01.2021 and 09.03.2021, we applied a course
of external beam RT with conventional daily fractionation to a total dose of 50 Gy to the whole right breast,
supraclavicular (SC) fossa, level 3 axilla, and internal
mammary lymphatics followed by a boost dose of 16 Gy
to the primary tumor site. RT was in the form of volumetric modulated arc therapy (VMAT) technique (Fig. 1),
and total lung doses were 52%, 31%, and 20% for the
volume of the lungs that received 5 Gy (V5), 10 Gy (V10),
and 20 Gy (V20), respectively. RT was well tolerated with
only grade 1 dermatitis. During RT, she was prescribed
T-DM1 with 3.6 kg/mg every three weeks and was put on
the continuation of T-DM1 treatment after RT.
Six months later, she was admitted to our clinic
with complaints of dyspnea and non-productive cough.
The physical examination revealed coarse respira-

A

B

C

Figure 1A. Cumulative dose-volume histogram (red and pink lines: PTV right breast, MI, Level 1–2–3 axilla and supraclavicular
fossa), blue line: right lung, orange line: left lung, green line: bilateral lung; B, C. Axial view of treatment plan (Green isodose
volume: 45 Gy)
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Figure 2. Computed tomography scan of the chest showing
radiation-induced lung injury.

tory sounds and tachypnea. Three consecutive blood,
throat, sputum, and bronchoalveolar lavage cultures,
and acid-fast bacillus staining were all negative. The
COVID-19 test result was negative. Computed tomography (CT) scan of the thorax demonstrated infiltrates
with enlarged air bronchograms in the right lung middle lobe and upper lobe anterior segment, which was
compatible with radiation pneumonitis (Fig 2). The patient’s T-DM1 treatment was discontinued, and 1 mg/kg
of methylprednisolone and antibiotic treatment was
started. Symptoms regressed within seven days. Steroid
treatment was tapered slowly over 2 months and consequently stopped following complete recovery. After
recovery, T-DM1 treatment was not restarted, and the
patient received a total of ten cycles of adjuvant T-DM1.
Written informed consent was obtained from the
patient for publication of this case report.

Discussion
In this particular report, we present a case of a patient who developed pneumonitis mainly located in
the radiation fields 6 months after RT. She was being
treated with T-DMI concurrently and sequentially with
RT. There were no predisposing conditions that might
have precipitated the RILI, such as smoking history
or interstitial lung disease, and the dose-volume parameters of the lungs were below the limits according
to the generally accepted recommendations [10]. Our
patient had both clinical symptoms and typical radiological findings of RILI. While ground-glass opacities
or consolidation are seen in the acute phase of RILI,
consolidation, traction bronchiectasis, and volume loss
develops in the later phase of RILI, similar to our patient’s presentation [6].
Ado-trastuzumab, also called T-DM1, was initially
approved by the Food and Drug Administration (FDA)

to treat women with metastatic HER2-positive breast
cancer [11]. The FDA expanded the approved use of
the drug to treat women with HER2-positive breast
cancer on the adjuvant basis in 2019 based on the positive results of the KATHERINE trial [12]. The risk
of recurrence and death is reduced by using adjuvant
T-DM1, instead of adjuvant trastuzumab, in patients
with residual disease after completion of neoadjuvant
chemotherapy combined with anti-HER2 therapy (I, A;
ESMO-MCBS v1.1 score: A) [13].
In the KATHERINE trial [8] including women with
residual cancer after neoadjuvant therapy, T-DM1 on
the adjuvant basis brought a 50% reduced risk of recurrence or death compared to women treated with
trastuzumab. Adverse events of any grade were more
common in the T-DM1 group than in the trastuzumab
group: 25.7% of the patients had adverse events of
grade 3 or higher in the T-DM1 group, and 15.4% in
the trastuzumab group. Pneumonitis (of any grade) was
reported in 19 patients in the T-DM1 group (2.6%) and
6 patients in the trastuzumab group (0.8%).
Though there are very limited data regarding the
unexpected frequency and magnitude of toxicity of this
drug when used with RT, an increased rate of radiation
dermatitis and radiation pneumonitis with TDM-1 has
been reported before [8, 14]. Of the adverse events
of any grade in the KATHERINE trial, 1.5% in the
T-DM1 and 0.7% in trastuzumab groups were radiation pneumonitis (8). Microtubule inhibitors, such as
taxanes and vinca alkaloids, have very-well known
radiosensitizing efficacy when used concomitantly with
RT [15]. T-DM1 is a therapeutic agent that combines
the monoclonal antibody trastuzumab with the cytotoxic
mertansine (DM1), a maytansinoid class anti-microtubule agent, linked by a stable thioether [16]. The increase
in radiation pneumonitis when used concomitantly with
TDM-1 may be due to the anti-microtubule agent DM1.
Radiation pneumonitis after RT for breast cancer
has been reported to be related to the following factors:
the amount of lung irradiated within the tangential
fields, the use of an additional SC field, prior exposure
to chemotherapy as anthracyclines and taxanes, and
concurrent SERMs and smoking habits. RT to the chest
wall results in < 1% incidence of radiation pneumonitis,
and with RNI it increases up to 11% [17]. However, with
the advent of new techniques, such as intensity-modulated RT (IMRT), the risk of radiation pneumonitis
decreased significantly in recent years. In a study by Ho
et al. [18], the overall rate of respiratory toxicities was
10.6%, with only a 0.96% risk of symptomatic radiation
pneumonitis with the inverse planning IMRT technique
in patients receiving RNI. As far as we know, there are
no prospective data regarding the risk of developing
symptomatic radiation pneumonitis in patients treated with T-DM1 concurrently with IMRT to the chest
wall/breast with or without RNI. Recently, local treat-
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ment and toxicity results of the phase II ATEMPT study,
comparing adjuvant T-DM1 (n = 383) and paclitaxel
and trastuzumab (n = 114) in 497 patients with stage
I HER2 positive breast cancer, were published [19].
Pneumonitis after RT was observed in 1% of patients in
the T-DM1 arm: 0.8% had grade 2 and 0.3% had grade
3. In that study, only 1.3% of cases in the T-DM1 arm
were treated with a separate nodal field. While whole
breast irradiation and tumor bed boost were applied
in the case of a patient who developed grade 3 pneumonia, conventional RT was applied in the other three
cases of patients with grade 2 pneumonia, in whom
two had a separate nodal field. In our case, the use of
T-DM1 after extended field RT (including mammaria
interna) might have predisposed the patient to RILI.
Therefore, in patients with an indication for T-DM1 and
RT, caution should be taken in terms of RILI, and the
patient’s lung doses should be kept as low as possible,
especially in patients requiring RNI.
With the introduction of new systemic agents into the
oncology landscape, patients indisputably live longer.
It is important to evaluate the side effects of these new
agents on normal tissues as they will affect the longterm quality of life of patients. The interaction of RT,
which is an indispensable part of multimodal therapy,
with new agents and the toxicity profile should be kept
in mind, and these patients should be followed closely.
Therefore, radiation oncologists should play a role in the
design and evaluation of the results of landmark studies
that introduce new agents to our oncology practice (14).
Success in oncological treatments can only be achieved
with a decrease in the side effects. Clinicians should be
on alert for rare side effects such as pulmonary toxicity
and early diagnosis, and treatment should be tailored
based on an individual basis.
Under these circumstances, it would be right to
hypothesize that usage of T-DM1 may increase the
susceptibility to radiation pneumonia. In fact, this situation can also be called radiation recall pneumonitis
[20]. Adjuvant T-DM1 usage might trigger the development of inflammatory reactions throughout previously
irradiated lung tissue. Although dermatitis is the most
common clinical manifestation of the radiation recall
phenomenon, patients may present with visceral reactions including pneumonitis. However, it is very difficult
to distinguish whether this is RILI or T-DM1-induced
radiation recall pneumonitis.

of introducing new agents into oncology practice can
prevent side effects that may be precipitated by concurrent regimens.
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Introduction
The incidence of multiple primary neoplasms is
2.4–8%, and it may be even 17% in the case of 20-year
follow-up after anticancer treatment. This is a challenge
in diagnosis, treatment, and prevention for oncologists [1].
According to the IARC prognosis (International Agency
for Research on Cancer), the number of cases of all cancers is expected to double in 2070 compared to 2020 [2].
We aim to present a case of synchronous occurrence
of two primary neoplasms: skin melanoma and gallbladder cancer.

Case report
In June 2021, a 74-year-old woman was admitted to an oncology clinic with a pigmented lesion on
the skin of her left foot. On physical examination, apart
from the described skin lesion, no abnormalities were
found. Her general condition was satisfactory [Eastern
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Cooperative Oncology Group (ECOG) 1t, visual analog
scale (VAS) scale 0].
Excisional biopsy was performed on the pigmented
lesion with margins (lateral — 5 mm and 2 mm deep).
A histopathological examination showed the presence
of nodular melanoma pT3b with infiltration to a depth
of 3 mm and ulceration. Blood vessel invasion was also
found, while no nerve invasion was revealed. An immunohistochemical examination revealed the lack
of broad-spectrum cytokeratin (CKPAN–) expression, the
presence of the SOX10 transcription factor (SOX10+),
and a high level of Ki-67 (70%).
An abdominal ultrasound examination revealed
the presence of heterogeneous vascularization in
the area of the gallbladder.
The next stage of treatment was the radicalization of
cutaneous melanoma excision accompanied by sentinel
lymph node biopsy. In the histopathological examination, no scar infiltration was found, and there were no
metastases of melanoma in the sentinel node. Finally,
she was diagnosed as pT3bN0.
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A cholecystectomy and peri-gallbladder lymph
node biopsy was also performed. The histopathological
examination of the gallbladder revealed the presence
of MiNEN (mixed neuroendocrine and non-neuroendocrine neoplasm) composed of adenocarcinoma G1
and LCNEC (large-cell neuroendocrine carcinoma) G3.
LCNEC included masses in the lumen of the gallbladder,
and adenocarcinoma infiltrated the entire thickness of
the gallbladder wall and peri-gallbladder tissue (including nerves and blood vessels), but without infiltration
of the serosa. Metastasis of adenocarcinoma was found
in the surgically removed peri-gallbladder lymph node.
Immunohistochemistry of MiNEN showed expression
of CAM 5.2 cytokeratin (CK CAM 5.2+), neural cell
adhesion molecule (CD56+), chromogranin A (CgA+),
synaptophysin (+/–), and cytokeratin 7 (CK7+); however, the transcription factor SOX10 (SOX10-) was
not present, cytokeratin 20 was sporadic (CK20 –/+),
and the Ki-67 value was 50%.
Then, a part of the liver was resected near the previous location of the gallbladder, and regional lymph
nodes and implants (up to 1 mm) on the surface of the
7th segment of the liver were found. The histopathological examination of the lymph nodes showed the presence of metastases of the gallbladder adenocarcinoma
component, with infiltration of the nodal capsule.
The white implants from the segment VII surface of
the liver turned out to be Von Meyenburg complexes
(developmental malformation of the intrahepatic bile
ducts — hamartoma). The gallbladder cancer stage was
defined as cT2N1M0 (stage 3B) and pT2N1.
The diagnosis of the advanced neoplastic process
was established. Computed tomography of the thorax, abdominal and pelvic cavity showed no evidence
of malignancy.
The patient was qualified for adjuvant treatment
with gemcitabine for gallbladder cancer. Currently,
the patient continues systemic treatment.

Discussion
Multiple primary neoplasms are defined as tumors
arising in other organs as independent primaries in
the same person. Taking into account the criterion of
time in diagnosis, we can distinguish synchronous or metachronous. These terms have various definitions [3]. The
SEER (Surveillance Epidemiology and End Results)
database recommends a 2-month period to distinguish
between synchronous and metachronic multiple primary
neoplasms. On the other hand, according to the IARC,
multiple primary neoplasms with different anatomical
locations are classified as synchronous when they are diagnosed within less than 6 months, while if the interval is
longer than 6 months, they are considered metachronic

[4]. In our case, regardless of which definition we use
(melanoma resection was in June, gallbladder cancer
resection was in August), we are dealing with synchronous primary neoplasms.
Due to their etiology, multiple primary neoplasms
are divided into three groups: (1) neoplasms related
to previous treatment, (2) neoplasms associated with
disease syndromes of an increased risk of malignancy,
(3) neoplasms that may share common etiologic factors,
such as genetic predisposition or the same environmental factors. Moreover, multiple tumors can also develop
accidentally [5].
Our patient had no genetic tests. However, with
advances in molecular biology and especially the increasing availability of genetic tests, patients diagnosed
with multiple primary neoplasms will be screened more
often for the presence of a predisposition to cancer
development [6]. BRAF gene mutations appear to be
quite common in gallbladder cancers, suggesting that
they may play an important role in the pathogenesis of
this tumor [7]. Advances in gene sequencing have shown
that activated BRAF mutations are present in more than
50% of malignant melanomas and contribute to constitutive signals in the MAPK pathway [8]. On the other
hand, a mutation in the BAP1 gene is responsible for
an increased risk of uveal melanoma, mesothelioma,
kidney cancer, lung adenocarcinoma, meningioma,
gallbladder cancer, and cutaneous melanoma [9].
While browsing the PubMed Central databases, we
were unable to find similar coexistence cases of gallbladder cancer and melanoma in the publications. However,
the occurrence of a hereditary predisposition or familial
aggregation is unlikely because the patient became ill at
an elderly age and there was no increased incidence of
neoplasms in her family history. Most likely, environmental and genetic factors were involved in the etiology,
of which the first one played a major role, leading to
the new somatic mutations. Probably the incidence of
these two cancers was sporadic. The known risk factors
for melanoma in the patient were age and, possibly, UV
radiation because the lesion was located on the foot. No
risk factors for gallbladder cancer were found [10, 11].
The diagnosis of two synchronous primary malignancies is a therapeutic challenge — it is important to select an
antineoplastic therapy strategy that will be effective in both
types of neoplasms and not be related to intensified toxicity or increased risk of pharmacological interactions [12].

Conclusions
The predicted increase in cancer incidence and constant progress in the effectiveness of oncological treatment resulting in the prolongation of life make multiple
primary neoplasms a significant diagnostic, therapeutic
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and prophylactic problem. The postulated development
of personalized medicine may help in primary prevention, diagnosis, and treatment of multiple primary
neoplasms by increasingly available genetic tests that
help to estimate the risk of specific cancer in a specific
person, as well as define the patient’s metabolic profile
due to the drugs used (pharmacogenetics).

Conflict of interest
Authors declare no conflict of interest.

References
1.
2.

Vogt A, Schmid S, Heinimann K, et al. Multiple primary tumours: challenges and approaches, a review. ESMO Open. 2017; 2(2): e000172,
doi: 10.1136/esmoopen-2017-000172, indexed in Pubmed: 28761745.
Soerjomataram I, Bray F. Planning for tomorrow: global cancer incidence and the role of prevention 2020-2070. Nat Rev Clin Oncol.
2021; 18(10): 663–672, doi: 10.1038/s41571-021-00514-z, indexed
in Pubmed: 34079102.

422

3.

Zhao Z, Sun K, Yan T, et al. Multiple primary tumors: a case report and
review of the literature. BMC Musculoskelet Disord. 2020; 21(1): 394,
doi: 10.1186/s12891-020-03426-8, indexed in Pubmed: 32571290.
4. Vogt A, Schmid S, Heinimann K, et al. Multiple primary tumours: challenges and approaches, a review. ESMO Open. 2017; 2(2): e000172,
doi: 10.1136/esmoopen-2017-000172, indexed in Pubmed: 28761745.
5. Sakellakis M, Peroukides S, Iconomou G, et al. Multiple primary malignancies: a report of two cases. Chin J Cancer Res. 2014; 26(2): 215–218, doi:
10.3978/j.issn.1000-9604.2014.02.15, indexed in Pubmed: 24826064.
6. Vogt A, Schmid S, Heinimann K, et al. Multiple primary tumours: challenges and approaches, a review. ESMO Open. 2017; 2(2): e000172,
doi: 10.1136/esmoopen-2017-000172, indexed in Pubmed: 28761745.
7. Saetta AA, Papanastasiou P, Michalopoulos NV, et al. Mutational analysis
of BRAF in gallbladder carcinomas in association with K-ras and p53 mutations and microsatellite instability. Virchows Arch. 2004; 445(2): 179– 182,
doi: 10.1007/s00428-004-1046-9, indexed in Pubmed: 15221372.
8. Alqathama A. BRAF in malignant melanoma progression and metastasis: potentials and challenges. Am J Cancer Res. 2020; 10(4):
1103–1114, indexed in Pubmed: 32368388.
9. Liu-Smith F, Lu Y. Opposite Roles of BAP1 in Overall Survival of Uveal
Melanoma and Cutaneous Melanoma. J Clin Med. 2020; 9(2), doi:
10.3390/jcm9020411, indexed in Pubmed: 32028647.
10. Rakić M, Patrlj L, Kopljar M, et al. Gallbladder cancer. Hepatobiliary Surg
Nutr. 2014; 3(5): 221–226, doi: 10.3978/j.issn.23043881.2014.09.03,
indexed in Pubmed: 25392833.
11. Dzwierzynski WW. Melanoma Risk Factors and Prevention. Clin Plast
Surg. 2021; 48(4): 543–550, doi: 10.1016/j.cps.2021.05.001, indexed
in Pubmed: 34503715.
12. Vogt A, Schmid S, Heinimann K, et al. Multiple primary tumours: challenges and approaches, a review. ESMO Open. 2017; 2(2): e000172,
doi: 10.1136/esmoopen-2017-000172, indexed in Pubmed: 28761745.

