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Annotation. The purpose 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 of research.

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 interventions for skin pigmented nevi included
analysis of medical records of outpatients and inpatients (120 documents). The age of
patients of both sexes ranged from 3 to 16 years. Patients with localization of pigmented
neoplasms in different areas were analyzed.

Results. 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 ellipses at the level
of the skin and at the level of the deep fascia, taking into account the thickness of the
hypodermis. For a more simplified perception of the logic of the calculation, the shape
of the operating space is proposed 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" analogue of classical
angle of operational action.

Conclusions. 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 hypodermis in different parts of the body allows to calculate individual surgical
wound parameters. Due to the large number of pigmented nevi of different 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.

Key words: operating field, benign neoplasms, incision.
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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 benign 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, according to the WHO
classification, belong to hamartomas, which confirms their dysembryonic origin [7].

In general, the pigmented nevus combines a number 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 diseases includes melanoma of the skin, which often
develops from a benign pigmented neoplasm - nevus [3,17]. Congenital melanocyte
nevi are found in 1% of newborns [12]. Particular attention is paid to dysplastic nevi,
which include epidermal and mixed nevi, the diameter of which exceeds 5 mm with an
uneven distribution of pigment on the surface and fuzzy contour [7]. According to some
authors, melanoma of the skin in children occurs in 20% of nevi of small and medium
size [2,3,11,16].

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 [13]. The
world literature provides various data on the frequency of recurrences after treatment of
pigmented nevi, the rate of which ranges from 6% to 41% [8,9]. In the domestic literature,
the recurrence rate is given within 20% [10].

In addition, in the practice of surgeons and oncologists there are cases when in the
area of removal of pigmented nevi there are foci of pigmentation [15,16]. In the WHO
classification, such nevi are classified as “persistent melanocytic nevus”, ie “prolonged
nevus growth”, 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
[1,6,14]. In order to improve the results of surgical treatment 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 [5].

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 reduces the radicalism of the intervention.

Therefore, given the significant percentage of negative 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 purpose 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.
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Materials and methods of research.

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 interventions for skin pigmented neviincluded
analysis of medical records of outpatients and inpatients (120 documents). 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 hypothesis, the data obtained in recent years
on the features of anatomical structures, which are located between 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 hypodermis is very interesting for
oncologists due to the persistent 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 diagonally or
horizontally most of which have a flat structure. 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 associated with recurrence and
generalization of pigmented skin tumors [4].

Usually, the retreat from the visible borders of the tumor range from 1.0 to 2.0 cm.
BinmosigHo 1o 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 extensive 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 thickness of 1 - 2 mm according to Breslow; 2.0 cm - with a tumor thickness>2 mm,
but <4 mm; in primary tumors 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 pigment 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 provides a smaller volume of excised skin than
the volume of removed fascia and adipose tissue with vessels passing through them.

Another component of the research hypothesis was the determination and evaluation
of the values of certain 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.
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The observation axis is an image transmission line that connects the surgeon’s eye and
the object of surgery, which in miniinvasive procedures is not necessarily a straight line,
but may consist of several segments of straight lines, be curved, have a complex shape
or even have virtual areas. 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 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 perform surgery. Given the small size of operational access, the axes of observation
and operational action do not coincide, and in some areas may be located in parallel, not
overlapping each other.

Minimally invasive surgical interventions are characterized by limited surgical access,
as a result of which only certain parts of anatomical formations remain accessible, 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», «tube» or «retort flask», which is characterized by a wide base.
Such forms of operating space are not accidental, but the most appropriate, as their
volume is several times greater than its cylindrical counterpart, which provides greater
freedom in surgical manipulations, 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 operating 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 operational 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 225 ° [13], (Fig. 1).

Fig. 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; @ — the angle of
operational action.
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In determining the factors of the mathematical model for calculating the parameters of
the surgical wound, radical removal of pigmented nevi took into account 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 i1 and is calculated by the formula

S=rxxaxb(l),

a - the length of the greater half-axis of the ellipse; b - the length of the smaller half-
axis of the ellipse; 11 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 ellipses at the level
of the skin and at the level of the deep fascia, taking into account the thickness of the
hypodermis. For a more simplified perception of the logic of the calculation, the shape
of the operating space is proposed 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" analogue of CAOOA
(Fig. 2).

Fig. 2. Image of the calculation
model for calculating the
parameters of the surgical wound
in two perpendicular directions,
where: a - larger diameter of the
ellipse at the level of the skin;

b - the smaller diameter of the
ellipse at the level of the skin;
h1 - depth of the wound,;

& — viewing angle (25 o, 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 0); 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 diameter of the ellipse at the level of the fascia by the formula

a, =a Wih greater length of the semi-axis of the ellipse at the level of the fascia; (2)
h the smaller diameter of the ellipse at the level of the fascia is determined

by the formula
b =b h ;lr ho_ shorter half-length of the ellipse at the level of the fascia (3) The review

height of the surgical wound was determined by the formula

KONOPLITSKYI V., PASICHNYK O. | 59



h= (4) Adapting formulas (2) and (3) to formula (1) taking into account
g% the indicator of the height of the review (formula 4) we obtain the
2 calculated formula of the area (S) of the wound at the level of the fascia
in the form of the following calculation
§=rx2 xb, ., (5) By entering individual linear indicators of a specific tumor into

formula 5, which was integrated into a universal program for working
with Microsoft Excel spreadsheets, we quickly and accurately obtain
the necessary calculations during radical surgery to remove pigmented
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.

1. Increasing the radicalism of surgical operations during the removing pigmented
tumors is not only a sufficient 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.

2. 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
hypodermis in different parts of the body allows to calculate individual surgical wound
parameters.

The research was carried out in accordance with the principles of the Declaration
of Helsinki. The study protocol was approved by the Local Ethics Committee of all
institutions mentioned in the work. Informed consent of parents and children was
obtained for the research. The authors declare no conflict of interest.

3. Due to the large number of pigmented nevi of different 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, primarily 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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