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Abstract

Background/Aim. Planning an elliptical excision of the fa-
cial skin, caused by lines of minimum tension, is very im-
portant in order to achieve good aesthetic results. The width
of the tumor excision affects the possibility of a direct clo-
sure of the post-excision defect. The aim of the study was
to determine the minimum width of excision that does not
affect postoperative symmetry of the face, in relation to the
preoperative one, using an objective scanning method with
a line laser scanner. Methods. The study included 50 pa-
tients of both sexes, older than 50 years, who had verified
facial skin tumor and established medical indication for sur-
gical elliptical excision and direct suture. All patients had la-
ser scanning preoperatively, and then seven days and 90
days postoperatively, giving X, y, and z coordinates of 5 ce-
phalometric points on the face, which determined the shape
of the examined region. Patients were divided into three
groups depending on the width of the excision (< 10 mm,
10-15 mm, > 15 mm). The shape of the examined region
among different width of excision was compared, preopera-
tively, 7 days and 90 days postoperatively, using Procrustes
analysis and analysis of the coordinates of cephalometric
points. Results. Taking into account preoperative and
postoperative x, y and z coordinates of the cephalometric
points, statistically significant differences between the group
of patients with the width excision < 10 mm and the other
two groups (excision width 10-15 mm and > 15 mm) were
found. Conclusion. The width of the skin tumors excision
< 10 mm does not affect the postoperative facial asymmetry
when a post-excisional defect is closed by direct suture.
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Apstrakt

Uvod/Cilj. Planiranje elipsastih ekscizija na kozi lica,
uslovljeno linijama minimalne tenzije, veoma je bitno u
postizanju dobrih estetskih rezultata. Sirina ekscizije tumo-
ra utice na mogucnost direktnog zatvaranja postekscizio-
nog defekta. Cilj rada bio je odredivanje najmanje Sirine
ekscizije koja ne uti¢e na postoperativnu simetriju lica, u
odnosu na preoperativau simetriju, primenom objektivne
metode skeniranja lica linijskim laser skenerom. Metode.
Istrazivanjem je bilo obuhvaéeno 50 ispitanika oba pola,
starijih od 50 godina, kod kojih je verifikovan tumor koze
lica i postavljena medicinska indikacija za hirursku elipsa-
stu eksciziju i direktnu suturu. Svi ispitanici su skenirani la-
ser skenerom preoperativno, a potom 7 dana i 90 dana po-
stoperativno. Na taj nac¢in dobijene su x, y i z koordinate
pet kefalometrijskih tac¢aka na licu, koje su odredivale oblik
ispitivane regije. Ispitanici su podeljeni u tri grupe u zavi-
snosti od $irine ekscizije (< 10 mm, 10-15 mm, > 15 mm).
Uporedivan je oblik ispitivane regije izmedu razli¢itih $iri-
na ekscizije, preoperativno, kao i 7 dana i 90 dana posto-
perativno, primenom Prokrustove analize i analize koordi-
nata kefalometrijskih tacaka. Rezultati. Posmatrajudi pre-
operativne u odnosu na postoperativne x, y i z koordinate
kefalometrijskih tacaka, nadena je statisticki znacajna razli-
ka u obliku ispitivane regije izmedu grupe ispitanika sa $i-
rinom ekscizije < 10 mm u odnosu na ostale dve grupe is-
pitanika (Sirina ekscizije 10-15 mm i > 15 mm), Zaklju-
&ak. Sirina ekscizije tumora koze lica < 10 mm ne utice na
postoperativnu asimetriju kada se postekscizioni defekt za-
tvara direktnom suturom.

Kljuéne reéi:

lice, neoplazme; hirurgija, rekonstruktivna, procedure;
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Introduction

The basic postulates in plastic and reconstructive surgery
with a consequent good aesthetic result are remodeling, restor-
ing lost or establishing a new position. Face, as the most ex-
posed part of the body, has always been a region of the greatest
challenges for the plastic surgeon. In order to achieve good aes-
thetic results on site, planning the excision is conditioned on
knowledge of the lines of minimum tension ",

In assessing the aesthetic results, plastic surgeons have
used the symmetry of objectification, although they eventu-
ally realized that harmony is an additional important moment
in the evaluation. Historically speaking, many methods for
assessing symmetry were developed® .

Unfortunately, geometry with mathematical precision
could not be applied in clinical practice, since geometric and
biological laws affect the renewal of tissue. On the other
hand, using geometry is the most precise, the best, and the
most objective way of assessing symmetry °.

Although the use of geometry in measuring and esti-
mating the obtained results is the most accurate method, it
was very difficult to find the best way to use geometry. It is
necessary to decide what is measured, how it is measured,
and how to evaluate the measurement results. In the initial
development of morphometry, representing the method of
shape measurement, the orientation points were first deter-
mined, after which the distance between the orienting points
was measured. In order to compare the distances, it was nec-
essary to standardize the position of the orientation points or
to perform scaling of the measured shapes. In that way, all
the measured shapes would be of the same size. The distance
between the orientation points of measured shapes would be
the measurement of two shapes’ difference. The big problem
was to determine the position of the reference plane so that
no errors in the measurement occurred as a result of an in-
adequate position of the plane in terms of rotation along the
vertical or horizontal axis of rotation. Even when all the
stated difficulties in measuring were corrected, the question
arose as to how to compare the obtained results, because the
positions of measured points, or the distance between the
measured points, did not provide information about the
whole shape of the measured region. It was necessary to
standardize the positions of all measured points and find a
way to statistically compare the shapes of the measured re-
gion in several patients. But, the statistical analysis of the po-
sition of the measured points individually presented a more
detailed analysis of the shape, presenting which exact points
changed the shape of the measured region. All of the above
conditions could be satisfied with the use of a line laser in
scanning faces because it is the most precise first step in
measuring the position of the points. After that, it is necessary to
do the scaling and positioning of the level of the measured face
in order to define the coordinate start, after which the orientation
points receive their x, y and z coordinates .

In addition to this, a major problem was in defining the
shape variables, determining the statistical significance of the
difference between the measured shapes and in assessing the
asymmetry between the shapes. The above problem was re-
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solved using the Procrustes analysis, which involved trans-
lating, rotating and scaling scanned shapes, in order to bring
them to a level so that the orientation points could be meas-
ured. After that, the Procrustes distance was determined, rep-
resenting the square root of the square of the difference sum
between the analog measured points, presenting the differ-
ence between the two forms. In statistical data processing,
ANOVA and MANOVA with post-hoc tests for coordinates
of measured points, ie. Procrustes distance between meas-
ured shapes, which are characterized by measured points, is a
selection method for an adequate estimation of the difference
between the measured shapes. This methodology has wide
application in many morphometric analyzes, and can also be
applied in plastic surgery as the most objective method for
assessing the level of asymmetry, on the basis of the statisti-
cal significance of the difference between the patient groups
in relation to the independent variable and among the same
groups of patients at different time intervals in relation to the
time of the operation. The described methodology can also
be used in measuring other regions of the body *.

Laser light in the assessment within two points in the space
base was used ten years ago for the first time in the world for the
formation of a low-budget hardware-software package for the
three-dimensional scanning and editing models °.

Laser light today has a great application in estimating
the distance between two points in space. It has found its
place in many scientific disciplines and spheres of life,
mostly in forensics, construction, anthropology, and traffic.
When we talk about the application of laser light in mor-
phological analyses in medicine and dentistry, nowadays it is
most commonly used in the prosthetics '* "'

In accordance with the basic principles of plastic and
reconstructive surgery, including aesthetic surgery, when the
morphological aspect is one of the essential elements in the
assessment of postoperative results, the use of laser light in a
precise assessment of morphological characteristics and the
relationship of anatomical entities can find its important
place and role in the scientific research, as well as in the
clinical practice '> .

The aim of the study was to determine the minimum
width of excision that does not affect the postoperative
symmetry of the face, in relation to the preoperative one.

Methods

The study included 50 patients of both sexes, older than
50 years, who had verified facial skin tumor and established
medical indication for surgical elliptical excision and direct
suture.

All patients had laser scanning preoperatively, and 7
days and 90 days postoperatively, giving the three-dimen-
sional (3D) coordinates (x, y and z) of five cephalometric
points on the face (nasion, endocanthal central point, prona-
sale, lower palpebral point, endocanthion).

The excision width was determined, as an independent
variable, in order to compare the obtained results with differ-
ent excision widths.
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The width of excision implied the sum of the tumor
width and the width of the excised healthy skin on both sides
of the tumor, in the widest part of excision. Measurement of
excision width was done before surgery, after scanning with
a line laser scanner, and also we measured x, y and z coordi-
nates of cephalometric points before the surgery. After the
surgery, on the 7th and 90th day, we measured X, y, and z
coordinates of cephalometric points.

Patients were divided into three groups depending on
the excision width (< 10 mm, 10-15 mm, > 15 mm).

Equipment for three-dimensional scanning (recommended
by the Institute for Robotics and Process Control, University of
Braunschweig, Germany) was consisted of a red laser line laser
(first class, 650 nm adjustable focus) and auto focusable camera
Logitech QuickCam Pro 9000, a resolution of 1600 % 1200 pix-
els, and laser projection lines were recorded on the faces of pa-
tients included in the study. The equipment was connected dur-
ing the scan to a computer and data processing was done using a
professional licensed Laserscanner software. This result was the
virtual model with 400.000-600.000 points having defined x, y
and z coordinate, to the accuracy of 0.2 mm "

Using 3D coordinates, by Procrustes analysis of five
cephalometric facial points, we determined Procrustes dis-
tance, given by Procrustes coordinates, as a measure of the
shape variability of the examined region. Procrustes distance
was determined using the MorphoJ program (Morphol, ver-
sion 1.06d, 2014), while all other statistical analyses were
done in the SPSS program (SPSS 23, IBM, 2015).

Our methodology in estimating the level of asymmetry of
the face after the excision of facial skin tumors has not been ap-
plied in our institution until now, and according to the available
literature, the complete methodology described has not been ap-
plied in plastic surgery regarding the evaluation of postoperative
asymmetry at different widths of facial skin tumor excision.

Results

The mean values of Procrustes distances between facial
coordinates in patients with facial tumors excised by using
three excision widths (< 10 mm, 10-15 mm, > 15 mm), pre-
operatively, 7 days after surgery and 90 days after surgery,
were presented in Figure 1.
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Fig. 1 — Procrustes distances among the different excision
widths in patients with facial skin tumors in all scanning
times (0, 7, 90 days).

Excision width: <10 mm, 10-15 mm, > 15 mm.

We found a very similar value of Procrustes distances in
the group with excision width < 10 mm, in all three scanning
times. Seven days postoperatively, we found the highest value
of Procrustes distances in two groups (1015 mm, > 15 mm),
while 90 days postoperatively, the value of Procrustes distances
was lower than preoperatively, in the same groups. Preopera-
tively, median of Procrustes distances was lower than mean in
the group with excision width < 10 mm and 10-15 mm, while
median was higher than mean in the group with excision width
> 15 mm; 7 days postoperatively median was lower in the group
with excision width < 10 mm and in > 15 mm, and higher in the
group with excision width 10-15 mm; 90 days postoperatively
median was lower than mean in all three groups.

The statistical significance of Procrustes distance dif-
ferences between different excision widths in all of three
scanning times was analyzed using ANOVA and post-hoc
Tukey test, and presented in Table 1. We found statistically
highly significant difference among all three excision width
groups, 7 and 90 days postoperatively.

Table 1
Procrustes distances (Pd) between different excision
widths in all three scanning times (0, 7, 90 days)

Days
Pd (mm) 0 7 90
p-value
<10 vs. 10-15 0.259 0.000 0.000
10-15vs. > 15 0.070 0.000 0.000
<10vs.> 15 0.793 0.000 0.005

Excision width: <10 mm, 10-15 mm, > 15 mm.

The statistical significance of Procrustes distance dif-
ferences of different excision width in all of three scanning
times was analyzed using ANOVA and post-hoc Tukey test,
and presented in Table 2. We found statistically highly sig-
nificant difference in two groups (10—15 mm and > 15 mm)
between all scanning times.

Table 2
Procrustes distances (Pd) of different excision width
between all three scanning times (0, 7, 90 days)

Days
Pd (mm) 0vs.7 7 vs. 90 0vs. 90
p-value
<10 0.098 0.902 0.098
10-15 0.000 0.000 0.000
> 15 0.000 0.000 0.000

Excision width: <10 mm, 10-15 mm, > 15 mm.

MANOVA results of statistically significant difference
among the coordinates of all three excision widths in all three
scanning times (0, 7, 90 days) were presented in Table 3.

We found statistically highly significant difference be-
tween 0 and 7 days, and between 7 and 90 days, in two
groups (10-15 mm and > 15 mm), in x2, y2-4, in z4 in > 15
mm (0-7 days), in z2 and z4 in > 15 mm (7-90 days), and in
x2, y2 and y4 in 10-15 mm and > 15 mm, in 0-90 days.
There was no statistically significant difference in the group
with excision width < 10 mm between all the scanning times.
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Table 3
Influence of different excision width (< 10 mm, 10-15 mm, > 15 mm) on X, y and z coordinates in all scanning times
0,7, 90 days)
0vs.7 7 vs. 90 0vs. 90
Coordinate <10 mm 10-15 > 15 mm <10 10-15 > 15 <10 10-15 > 15 mm
mm mm mm mm mm mm
p-value
x1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
x2 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.001 0.000
x3 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
x4 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
x5 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
yl 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
y2 0.956 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000
y3 1.000 0.000 0.000 1.000 0.000 0.000 1.000 1.000 1.000
y4 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000
y5 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
z1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
z2 1.000 0.083 0.000 1.000 0.083 0.000 1.000 1.000 1.000
z3 1.000 0.946 1.000 1.000 1.000 1.000 1.000 0.946 1.000
74 1.000 0.083 0.000 1.000 0.083 0.000 1.000 1.000 1.000
z5 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Discussion tists have concluded that the brightness of the room and the

Previous studies have shown a large number of methods
for the evaluation of facial asymmetry, ranging from digital
photography, and ending with a three-dimensional laser
scanning faces "'

The introduction of laser light in the estimation of two
points distance in space was the basis used for the first time
in the world ten years ago for the creation of a low-budget
hardware-software package for three-dimensional scanning
and editing of the model. Laser light today has a great appli-
cation in estimating two points distance in space and has
found its place in many scientific disciplines and spheres of
life, mostly in forensics, construction, anthropology, and
traffic. When we talk about the application of laser light in
morphological analyses in medicine and dentistry, it is most
commonly used to date in the prosthetics '**°. In accordance
with the basic principles of plastic and reconstructive sur-
gery, including aesthetic surgery, when the morphological
aspect is one of the essential elements in the assessment of
postoperative results, the use of laser light in a precise as-
sessment of morphological characteristics and the relation-
ship of anatomical entities can find its important place and
role, regarding both scientific and clinical aspect. The his-
torically observed use of laser light in determining the mor-
phology of three-dimensional objects has not essentially
changed since the first days. The forms of laser light applica-
tion were the only modifications, resulting in measurements
of greater precision. The most widely used laser light was
initially red, but due to its contrast and laser length, it was
eventually concluded that the laser green and blue light gave
more accurate results in the measurement. Having done fur-
ther analysis of measurement accuracy improvement, scien-
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observation object are very important because, in this way, a
more precise measurement result is obtained with better con-
trast. In addition to this, the precision of the optics is an es-
sential part of the camera that records the movement of the
laser line through the object of observation *' .

In accordance with the basic postulates in plastic and
reconstructive surgery, the application method that allows an
objective assessment of asymmetry is necessary regarding
the purpose of objective assessment and postoperative facial
asymmetry results. When talking about the characteristics of
the skin cover, elasticity and skin quality are the most impor-
tant, as well as the presence of possible comorbidity with
skin exposure **%°.

Analyzing the impact of the excision skin tumor width
in the postoperative facial asymmetry, we found no statisti-
cally significant difference in the operated region shape be-
tween the groups of patients with various excision width
preoperatively. However, there was the statistically highly
significant difference among all the groups of patients, post-
operatively in all scanning times. We can conclude that exci-
sion width has a role in the postoperative facial asymmetry.
Besides, there was no statistically significant difference of
operated region shape in the group with excision width < 10
mm, between all the scanning times. On the other hand, there
was statistically highly significant difference in the groups
with excision width 10—15 mm and > 15 mm, between all the
scanning times. Thus, we can conclude that excision width
< 10 mm does not cause postoperative asymmetry in patients
with excised facial skin tumors.

Analyzing X, y and z coordinates of cephalometric
points in the region of medial cheek, we found that there was
no statistically significant difference among them in the
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group of patients with excision width < 10 mm, reagarding
different scanning times, in relation to the same results when
we analyzed the shape of operated region, but x2, y2 and y4
were changed postoperatively in the groups 10-15 mm and
> 15 mm. That could be explained by high concavity and small
surface, as morphologic characteristics of medial canthal region.
In this region, the excision of higher width moved the landmarks
more significantly than in other regions of the face.

The elasticity of the skin certainly influenced the decision
on the suture line tension, but the overall morphological result
was taken into account, and not only in the area of the suture
line. In order to achieve a total good morphological-aesthetic re-
sult, it would be necessary to use the inductive-deductive, bi-
directional and comprehensive approach. The quality of the skin
in a similar way affected the overall morphologic-aesthetic re-

sult as well as the elasticity, but it was a more dominant biologi-
cal aspect in the healing phase of the wound ***.

Conclusion

The determination of the x, y and z coordinates of the
face, most accurately and most objectively, can be done with
laser scanning. A modern method in morphometric analyses
of scanned faces implies Procrustes analysis, as well as sin-
gle coordinated measurements determining the level of sta-
tistically significant differences in shape.

The obtained results show that excision width of less
than 10 mm does not affect the postoperative facial symme-
try in the region of the medial cheek when post excisional
defect is closed by direct suture.
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