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THE DEGREE OF RADICALISM IN THE REMOVAL
OF PIGMENTED NEVI IN CHILDREN
Stupen radikalnosti pri odstraneni pipmentovych névov u deti
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Abstract
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Lek Obz 2022, 71 (5): 191-195

The proposed method of determining the radicalism of removal of pigmented skin nevi by mathematical calculation of the ratio
of areas of removed tissues at the skin level and at the level of the aponeurosis, taking into account the thickness of the hypoder-
mis in different parts of the body allows to calculate individual surgical wound parameters. The use of the proposed calculation
model in the treatment of 120 patients on the basis of the Department of Oncohematology of Vinnytsia Regional Children’s Clinical
Hospital (Ukraine) with pigmented nevi for the period 2018 - 2020 allowed to avoid recurrence of the pathology in all cases (Fig.

KEY WORDS: children, correction, miniinvasive interventions, nevus, surgery.

Introduction

The term ,nevus” (latin - birthmark, scar) was first
used by R. Virchow (1863) to designate birthmarks of
the skin. A broader interpretation was provided by J.
Jadasson (1914), including malformations and some be-
nign skin tumors in this group. The true meaning of the
term ,nevus” implies the presence of melanocytes or
nevus cells in neoplasms. All variants of natural nevi are
derivatives of melanocytes, melanin-producing cells,
which explains the color of the neoplasms, which, ac-
cording to the WHO classification, belong to hamarto-
mas, which confirms their dysembryonic origin (3).

In general, the pigmented nevus combines a num-
ber of hamartomas of the skin with general clinical and
histological signs; these are malformations that are
formed by mature or almost mature components of the
epidermis, sebaceous glands, hair follicles, apocrine and
exocrine sweat glands and their combinations. Pigmented
nevi in 80 % of cases are observed in the first year of
life and are sporadic. Melanocyte neoplasms of the skin
attract the attention of specialists primarily due to their
high prevalence, but also because this group of diseas-
es includes melanoma of the skin, which often develops

from a benign pigmented neoplasm - nevus (6,
19). Congenital melanocyte nevi are found in 1 % of
newborns (14). Particular attention is paid to dysplastic
nevi, which include epidermal and mixed nevi, the di-
ameter of which exceeds 5 mm with an uneven distri-
bution of pigment on the surface and fuzzy contour (3).
According to some authors, melanoma of the skin in
children occurs in 20 % of nevi of small and medium
size (2, 6, 11).

Often, due to the apparent simplicity of surgical
treatment of pigmented skin nevi, simplified medical
manipulations are used, which negatively affects the
course of the disease and long-term results, one of
which is the recurrence of the disease (15). The world
literature provides various data on the frequency of re-
currences after treatment of pigmented nevi, the rate of
which ranges from 6 % to 41 % (10). In the domestic
literature, the recurrence rate is given within 20 %.

In addition, in the practice of surgeons and oncolo-
gists there are cases when in the area of removal of
pigmented nevi there are foci of pigmentation (17). In
the WHO classification, such nevi are classified as ,per-
sistent melanocytic nevus”, ie ,prolonged nevus growth”,
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which is a complicated course of the disease, which by
its histogenesis is a separate form of pathology that
does not correspond to a pure recurrence of the tumor
(1, 9). In order to improve the results of surgical treat-
ment of skin neoplasms using techniques of surgical
excision of skin with tumor, adipose tissue and adjacent
fascia in a single block at an obtuse angle to the wound
base, which increases the volume of excised fat and
lymphatic capillaries compared to traditional approach
(7).

But when determining the ratio of the area of the
excised skin flap to the area of tissues at the level of
the fascia, their correlation with the thickness of the
hypodermis is not taken into account, the size of which
varies in different parts of the body, which in turn re-
duces the radicalism of the intervention.

Therefore, given the significant percentage of nega-
tive consequences of treatment of pigmented nevi in
due to the large number of recurrences, lack of a single
view on surgical tactics of radical removal of tumors, an
attempt was made to determine the feasibility of radical
treatment of pigmented tumors.

The aim of the study - to increase the efficiency
of determining the degree of radicalism in the removal
of pigmented skin nevi in children, taking into account
the thickness of the hypodermis in different anatomical
parts of the body.

Materials and methods

The work was performed on the basis of the
Department of Oncohematology of Vinnytsia Regional
Children’s Clinical Hospital in the period from 2018 to
2020. The clinical distribution of features of surgical in-
terventions for skin pigmented nevi included analysis of
medical records of outpatients and inpatients (120 doc-
uments). During the operations, mainly local anesthetics
were used (4) and there were no surgical complications
(16). Some patients were suspected of having SARS-
CoV-2 or with a questionable test result and were
therefore treated according to the pediatric COVID-19
protocol (5, 13). The age of patients of both sexes
ranged from 3 to 16 years. Patients with localization of
pigmented neoplasms in different areas were analyzed.

Research results and their discussion

The hypothesis of the study was to calculate the
ratio of skin area, together with the pigmented tumor,
in children to the area of the removed hypodermis at
the level of the aponeurosis. In implementing this hy-
pothesis, the data obtained in recent years on the fea-
tures of anatomical structures, which are located be-
tween the dermis, deep fascia and aponeurosis, were
taken into account. This approach is due to the fact that
the architecture of the vascular component of the hypo-
dermis is very interesting for oncologists due to the per-
sistent course of pathology, the possibility of metastasis
of tumors and subsequent prognosis of the disease.

Thus, in ultrasonic lipodestruction, without damage
to ultrastructures, after evacuation of destroyed tissues

to the level of the aponeurosis, it was determined that
only up to 2/3 of connective tissue strands and vessels
of the skin with a pronounced network of collaterals
have a vertical direction, and the rest are located di-
agonally or horizontally most of which have a flat struc-
ture. Most vessels in the hypodermis are located in the
connective tissue membranes, but are connected by
collaterals. Thus, the presence in the hypodermis of
a pronounced vascular-depositing structure, can ensure
its direct participation in pathological processes associ-
ated with recurrence and generalization of pigmented
skin tumors (8).

Usually, the retreat from the visible borders of the
tumor range from 1.0 to 2.0 cm. According to the
International Standard ESMO (European Society of
Medical Oncology, 2004), treatment of local stages of
melanoma of the skin should be performed with exten-
sive excision of the primary tumor within healthy tissues
with excision of the edges of the tumor base: 0.5 cm
- for melanoma in situ; 1.0 cm - with a tumor thick-
ness of 1 - 2 mm according to Breslow; 2.0 cm - with
a tumor thickness > 2 mm, but < 4 mm; in primary tu-
mors with severe invasion > 4 mm thick, an indentation
greater than 2.0 cm may be recommended (18). Along
with a sufficient retreating from the edges of the pig-
ment formation, the depth of excision of the tumor
from the underlying tissues is important. The standard
of oncological radicalism is considered to be surgery in
which a sufficient block of tissues is excised, consisting
of skin, subcutaneous tissue and fascia. This volume
guarantees the success of the operation in most cases.
Given the above effect of the principle of divergent
segmental blood flow and lymphatic outflow in the
form of a triangle with a vertex in the center of the
tumor, removal of equal volumes of tissue at the levels
of superficial and deep fascia should not be considered
as radical intervention. Therefore, it is logical to make
incisions in the skin and underlying soft tissues not at
right angles, but at a certain obtuse angle, which pro-
vides a smaller volume of excised skin than the volume
of removed fascia and adipose tissue with vessels pass-
ing through them.

Another component of the research hypothesis was
the determination and evaluation of the values of cer-
tain components of the adequacy of surgical access.

In miniinvasive operations, the depth prevails over
the length, which accordingly creates limited conditions
when performing the operation.

The observation axis is an image transmission line
that connects the surgeon’s eye and the object of sur-
gery, which in miniinvasive procedures is not necessar-
ily a straight line, but may consist of several segments
of straight lines, be curved, have a complex shape or
even have virtual areas (12). An important condition is
that the axis of direct observation of the object under
any conditions must remain free and not overlap with
tools.

The axis of the operation, which has the form of
a line of transmission of physical actions from the hands
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of the surgeon to the object of operation, can also have
the form of a complex trajectory. The longer and more
complex the trajectory, the more difficult it is to per-
form surgery. Given the small size of operational ac-
cess, the axes of observation and operational action do
not coincide, and in some areas may be located in par-
allel, not overlapping each other.

Minimally invasive surgical interventions are charac-
terized by limited surgical access, as a result of which
only certain parts of anatomical formations remain ac-
cessible, which largely determines the success of the
intervention.

Miniinvasive interventions are characterized by the
shape of the operating space in the form of a ,cone”,
Jtube” or ,retort flask”, which is characterized by a
wide base. Such forms of operating space are not ac-
cidental, but the most appropriate, as their volume is
several times greater than its cylindrical counterpart,
which provides greater freedom in surgical manipula-
tions, allowing to maximize the space located directly
above the area of access (the more the free space, the
easier it is to operate). Expanding this part of the access
2 times increases the area of the accessibility zone in
4 times, and the volume of the adjacent part of the free
operating space increases 8 times. Thus, the form of
access with increasing its area at the level of the
aponeurosis provides maximum freedom of operation in
the area of accessibility with a minimum amount of op-
erating space, and accordingly the minimum area of
contact of instruments with tissues. Angles of surgical
action are important criteria for assessing the adequacy
of surgical access and freedom of operation. Sufficient
access width is determined by the classical angle of op-
erational action (CAOOA), which is formed by lines
connecting the outer edges of the operative section
and a specific point of the object of operation. Adequate
conditions for surgical intervention are provided by the
value of CAOOA = 25 ° (15) (Figure 1).

Figure 1. Criteria for assessing the availability of minimally invasive
procedures. 1 - the length of the wound; X - axis of observation;

h - depth of the wound; S - accessibility area; V - volume and shape
of the surgical wound; Y - the axis of operational action; o - the
angle of operational action.

In determining the factors of the mathematical
model for calculating the parameters of the surgical

wound, radical removal of pigmented nevi took into ac-
count the fact that in most clinical cases the contour of
the pathological formation approaches the oval, so the
contour of the skin incision, taking into account the
corresponding retreat from the tumor.

The area of the ellipse is equal to the product of
the lengths of the major and minor half-axes by the
and is calculated by the formula:

S=wxaxp 1],

a - the length of the greater half-axis of the el-
lipse; b - the length of the smaller half-axis of the el-
lipse; @ is equal to the value of 3.1415.

Based on this, the model for calculating the planar
parameters of the surgical wound is based on the ratio
of the size of the removed tissues in the form of ellip-
ses at the level of the skin and at the level of the deep
fascia, taking into account the thickness of the hypoder-
mis. For a more simplified perception of the logic of
the calculation, the shape of the operating space is pro-
posed to be considered as a cone.

Geometrically, the computational model is in the
form of a triangle, the vertex of which unfolds at an
angle of 25°, and which is an inverted by 180° ana-
logue of CAOOA (Figure 2).

Figure 2. Image of the calculation model for calculating the para-
meters of the surgical wound in two perpendicular directions.

a - larger diameter of the ellipse at the level of the skin; b - the smal-
ler diameter of the ellipse at the level of the skin; h1 - depth of the
wound; a - viewing angle (25 °, this is the angle of the triangle, the
base of which is a smaller diameter of the fascia; in a triangle with

a larger base of the fascia, the angle will be greater than 25 °);

S1 - area of the wound at the level of the skin; S is the area of the
wound at the level of the fascia.

surface of
the fascia

Taking into account the parameters of the factors
of the surgical wound, we determine the larger diam-
eter of the ellipse at the level of the fascia by the for-
mula:

- greater length of the semi-axis
of the ellipse at the level of the fascia
(2],
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the smaller diameter of the ellipse at the level of
the fascia is determined by the formula

+h
b = bL— - shorter half-length of the ellipse at the
level of the fascia [3].

The review height of the surgical wound was deter-
mined by the formula
h= L [4].
e
2

Adapting formulas 2 and 3 to formula 1 taking into
account the indicator of the height of the review (for-
mula 4) we obtain the calculated formula of the area
(S) of the wound at the level of the fascia in the form
of the following calculation:

d b
Si= gl

slok

By entering individual linear indicators of a specific
tumor into formula 5, which was integrated into a uni-
versal program for working with Microsoft Excel spread-
sheets, we quickly and accurately obtain the necessary
calculations during radical surgery to remove pigment-
ed skin nevi due to their different localization.

The use of the proposed calculation model in the
treatment of 120 patients with pigmented nevi for the
period 2018 - 2020 allowed to avoid recurrence of the
pathology in all cases.

Conclusions

Increasing the radicalism of surgical operations dur-
ing the removing pigmented tumors is not only a suf-
ficient retreat from the visible boundaries of the tumor,
but also an adequate amount of removed subcutaneous
fat, blood vessels and fascia, which have their own
anatomical and topographic features.

The proposed method of determining the radicalism
of removal of pigmented skin nevi by mathematical cal-
culation of the ratio of areas of removed tissues at the
skin level and at the level of the aponeurosis taking into
account the thickness of the hypodermis in different
parts of the body allows to calculate individual surgical
wound parameters.

Due to the large number of pigmented nevi of dif-
ferent localization in childhood and a careful approach
to determining the indications for surgical treatment in
the last decade there has been an extensional annual
increase in the number of operated children. Indications
for surgical removal of pigmented nevi in childhood
should be based on clear clinical dynamic signs, primar-
ily taking into account the localization in functionally
active areas. In order to prevent the persistent growth
of pigmented nevi of any size, it is advisable to excise
them within healthy skin in a circle to the fascial layer
with simultaneous irradiation with a laser coagulator.*
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