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RELEVANCE

The current treatment tactics of infantile haemangiomas are well-defined; however, many
discussions still arise concerning the indications for treatment. The literature suggests that
treatment of infantile haemangiomas should be initiated as early as possible in order to
prevent complications; however, no objective indications, based on which treatment
options could be initiated, have been defined. Because of this and the large heterogeneity
of haemangiomas, it has been recommended that treatment should be started based on the
treating doctor’s personal clinical experience. However, there are some absolute
indications for the treatment of infantile haemangiomas that have been defined: an
ulceration of the haemangioma, bleeding, a large surface area, loss of function due to the
haemangioma (eye, eyelid, lip, nose, or throat haemangiomas) and heart failure. These
conditions result as a complication of infantile haemangiomas and are harder to treat than
uncomplicated haemangiomas. Treatment results would be more favorable if treatment
was to be initiated before these serious adverse effects brought about by infantile
haemangiomas.

After a thorough review of the literature, we can conclude that no objective test to diagnose
an infantile haemangioma, which can lead to complications and, therefore, requires early
treatment, currently exists. That is why many studies are now focused on identifying new

methods for the detection of the proliferative qualities of an infantile haemangioma.

THE AIM AND OBJECTIVES OF THE STUDY

The Aim of the Study is to identify and analyze the prognostic success and failure criteria
of the observation and treatment of infantile haemangioma using infrared thermography.
The Objectives of the Study:
1. To determine the diagnostic value of surface temperature measurements of infantile
haemangiomas using infrared thermography;
2. To determine and analyze the peak and average surface temperature values of

infantile haemangiomas using infrared thermography;



3. To identify the proliferation risk factors of infantile haemangiomas attributed to the
observed group of the research and to determine the diagnostic value of such risk
factors;

4. To determine the value of infrared thermography in the assessment of treatment
effectiveness for infantile haemangiomas.

Statement to be Defended
Infrared thermography can be used to predict the growth potential of infantile

haemangiomas and to evaluate their treatment effectiveness.

MATERIAL AND METHODS OF THE STUDY

A clinical trial was conducted at the Children’s Hospital, an affiliate of Vilnius University
Santaros Klinikos, during the years 2014-2017. The trial was issued an improvement
statement No. 158200-15-798-314 by The Lithuanian Bioethics Committee, and it was
authorized by The Lithuanian State Data Protection Inspectorate (authorization No. 2R-
6027(2.6-1)) to conduct the processing of personal data. The clinical trial included patients
referred for infantile haemangiomas to the outpatient department of the Children’s
Hospital, affiliate of Vilnius University Santaros Klinikos. Parents or legal guardians of
the children were asked to participate in a biomedical research trial after having all of the
relevant information about the conducted trial explained to them. Researchers informed
the parents or legal guardians of the patients that the decision to not participate in the
clinical trial would not affect the further treatment and observation of the children. All
parents or legal guardians of the patients signed an informed consent to participate in the
clinical trial.
Patient Inclusion and Exclusion Criteria:
A. Inclusion criteria:

1. The patient was diagnosed with an infantile haemangioma;

2. The diameter of the infantile haemangioma is equal to or more than 10 mm;

3. Age at the time of inclusion into the trial was 1 week to 6 months;

4. Parents or legal guardians signed an informed consent form to participate in the

clinical trial.



B. Exclusion criteria:
1. The patient is diagnosed with chronic haematological, immunological or
oncological diseases;
2. Patient is afflicted by an infantile haemangioma of the limbs;
3. Patient is afflicted by an infantile haemangioma of the airways or parenchymal
organs;
4. The patient previously received treatment for his/her infantile haemangioma.
If the patient matched all of the inclusion criteria, his/her parents or legal guardians were
asked to participate in the clinical trial. The Informed Patient and Informed Consent Form
was explained, and they were asked to sign it prior to further diagnostic methods. After
gaining an informed consent form, each patient was provided with an identification
number, which would be used to update data on the database of the clinical trial.
According to the protocol of this clinical trial, five consultations were scheduled with the
patient every 412 weeks. Additional consultations were scheduled if the proliferation of
the haemangioma could still be observed during the fifth consultation or if no signs of
regression of the haemangioma had appeared. Consultations were scheduled to end after
observing signs of stabilization or regression of the haemangioma in two consequent
consultations.

The following procedures were performed during each outpatient consultation:

1. The gathering of demographic data
These data would be compiled during the first visit, uploaded into an electronic database

and used during further analysis.

2. A clinical assessment of the infantile haemangioma
The color and consistency of the infantile haemangioma was recorded during the clinical
assessment. Findings were compared to those of the previous visit. Proliferating
haemangiomas are bright red and hard during palpation. A less intense red coloration with
a medium consistency during palpation is common for infantile haemangiomas in the
plateau phase of growth. Regression is defined by a whitish appearance of the

haemangioma and a soft consistency during palpation.

3. Standardized photography of the infantile haemangioma



Pictures of the infantile haemangioma were taken during each consultation; the process
was established and standardized. The patient was held in a supine position by the parents
sitting on a chair at the centre of a 2-meter diameter plastic rug. The rug was graded at 15-
degree angles. A specific site for the placement of the tripod and photo camera was
marked. Each time, the pictures were taken at the same angle, distance and flash mode.
After each visit, the pictures were compared to previously taken pictures. Frontal pictures
were evaluated for surface coloration differences, whereas lateral pictures were evaluated
for proliferation of the haemangioma above the skin surface. The visual analogue scale
(VAS) was used to assess proliferations above the skin surface (VAS-D) and coloration
differences (VAS-S). A 100mm scale was used for VAS, where -100 is defined as a
doubling of the haemangioma size, 0 denotes no difference in comparison to the previous
picture of the haemangioma, and 100 indicates a total regression of the haemangioma. A

Smm difference in the VAS scale corresponds to a 10% difference.

4. A surface temperature measurement of the infantile haemangioma

The surface temperature of the haemangioma was measured using a MICROLIFE NC120
infrared thermometer and an FLIR C2 infrared thermographer. Measurements were made
according to the manufacturer’s recommendations. All measurements were performed in
the same draught-free room with a fixed temperature of 20-22°C. The patients’ skin was
exposed in the room for 10-15 minutes. All patients undergoing the consultation had to be
healthy and feverless for no less than 36 hours prior to the consultation. A measurement
of the surface temperature of the haemangioma using an infrared thermometer was
performed until the same value was obtained in three consequent measurements.

Data obtained during the surface temperature measurement using the infrared
thermographer were analyzed further with FLIR Tools (version 2.1), which is the specific

software application of the FLIR C2 camera manufacturer.

5. An ultrasonography of the infantile haemangioma
An ultrasonography was performed to determine the depth and circulation intensity of the
infantile haemangioma during each visit. The sonography was performed in all cases with

the same SonoSite Edge ultrasonograph linear probe with a frequency of 6—15 MHz.

6. Blood tests



Complete blood count and C reactive protein tests were performed during each visit in

order to identify any underlying inflammatory processes.

7. Treatment
Treatment was initiated with systemic or laser therapy if the haemangioma exhibited fast
proliferation and the risk factors of complications were seen, skin abnormalities after
involution of the haemangioma persisted or a loss of function appeared as a direct cause

of the haemangioma.

Assignation to Test Groups

The performed clinical trial was a prospective cohort study. Two test groups were formed:
the observed (untreated) group and the treated infantile haemangioma group. During the
first visit, all patients would be assigned to the first (untreated) group. If indications for
treatment arose during the trial, such patients would then be reassigned to the treated
infantile haemangioma group and treatment would be initiated. During subsequent
consultations, all diagnostic procedures would be performed according to the described
protocol of the trial.

Patient data of any cohort group was compared to the same patient data obtained during
the previous visit. Standardized pictures, a clinical assessment and ultrasonography data
comparisons were used to evaluate the clinical stage of the infantile haemangioma. If a
haemangioma had become a brighter red, if the haemangioma was bulging in lateral
pictures or if its depth, assessed during ultrasonography, increased, the haemangioma was
considered to be in the proliferative stage during the first visit. If the red coloration of the
haemangioma remained unaltered, and if the bulging of the haemangioma in lateral
pictures and ultrasound data matched those of the first visit, the haemangioma was
suspected to have been in the plateau stage during the first visit. A haemangioma was
considered to be in the involution stage during the first visit if it turned paler during the
second visit, the bulging in the lateral pictures remained unchanged or decreased in size,
and the depth of the haemangioma during ultrasound remained the same or decreased in
comparison to the data of the first visit. The clinical stage of the haemangioma was not
determined during the last consultation, as there were no subsequent visits to which

researchers could compare the haemangioma to. Thus, the clinical stage of a haemangioma



was determined during all up to the last visit. According to the clinical stage of the
haemangioma, the patients were also distributed into three subgroups: those associated
with either a proliferating haemangioma, a plateau-stage haemangioma and an involuting
haemangioma. This sub-classification according to growth of the haemangioma was most
convenient in order to achieve the goals of the study, as the common morphological
classification of infantile haemangiomas (according to their depth and distribution) did not
allow for the assessment of growing infantile haemangiomas.
Cohorts of the researched infantile haemangioma patients:

1. Observed (untreated) infantile haemangioma group;

2. Treated infantile haemangioma group.
Observed and treated infantile haemangioma group subgroups:

1. Proliferating haemangiomas;

2. Plateau phase haemangiomas;

3. Involuting haemangiomas.

Statistical Data Analysis Methods

Statistical data analysis was performed using IBM SPSS 23 for Mac, Microsoft Excel and
MedCalc software. Qualitative variables were expressed as categorical variables (n) and
their percentages (percent). Quantitative variables were described by mean, median,
standard deviation (SD), standard error (SE) and confidence interval (CI). The regularity
of the continuous variable and the quantitative variables distribution was verified by
Kolmogorov and Smirnov tests. The Student t criterion was used for comparing the two
groups with a normal distribution, while in more groups, the two-phase dispersion analysis
(ANOVA) was used. If the distribution was abnormal, the nonparametric Kruskal-Wallis
test was used to compare the quantitative data of more than two groups.

A one-dimensional and multivariate binary logistic regression was used to determine the
relationship between the variables. An ROC curve analysis was used to determine the
diagnostic value of the risk factors for the proliferation of an infantile haemangioma by
calculating the area under the ROC curve as well as the sensitivity, specificity, the Youden
index and threshold values. The statistical significance level of this clinical trial was

a=0.05. A p value p<0.05 was accepted as statistically significant.
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Sample Size Calculation

The sample size of the trial was determined according to the population size sample error.
(S.Bekesiené. Duomeny analizés SPSS pagrindai. Vilnius, Generolo Jono Zemai&io
Lietuvos karo akademija, 2015). The sample size of the trial was calculated by the
following formula:

B N-1.96*-p-q
g - (N-1)+1.96"-p-g ,

n

where

e N is the population size = 30 000 (child birth rate);

1.96 is the value of standard normal distribution, when a=0.05;

p is the expected prevalence of a variable = 0.05 (the incidence of infantile
haemangiomas in a Lithuanian population is 4-5%; therefore, 5% was used for the
purpose of this trial);

e ( is the expected rate of a variable not occurring, q=1-p=0.95;

e ¢ is the expected precision rate = 0.05.

The calculated sample size consisted of 74 patients.
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RESULTS

General Data of the Patients

In total, 102 patients were included in this prospective biomedical trial conducted in the
Children’s Hospital, an affiliate of Vilnius University Santaros Klinikos, for the years
2013-2017. Both the parents or legal guardians of each of the 102 patients signed an
informed consent to participate in the trial. The parents of one patient had refused further
involvement in the trial after the first consultation. Infrared thermography was poorly
conducted on three patients, who were consequently eliminated from the study. As a result,

a total of 98 patients were included in the trial.

Of the 98 patients included, 73 were girls and 25 were boys. Three of the patients exhibited
two haemangiomas that fit the inclusion criteria, resulting in 101 haemangiomas examined
during the trial. Tables 1 and 2 describe the prevalence of infantile haemangiomas in the
study groups according to the morphological classification of haemangiomas by their

depth and distribution patterns.

Table 1. The incidence of infantile haemangiomas according to the classification of

infantile haemangiomas by the depth of a haemangioma.

Depth No. of patients (n) Percent (%)
Superficial 54 535

Mixed 47 46.5
Subcutaneous 0 0

Total 101 100
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Table 2. The incidence of haemangiomas according to the classification of infantile

haemangiomas by the distribution pattern of a haemangioma.

Distribution patterns No. of patients (n) Percent (%)
Focal 72 71.3
Segmental 8 79
Unidentified 21 20.8

Total 101 100

In the trial cohort, infantile haemangiomas were most commonly identified in the dorsal
region (28 cases); the lowest incidence was observed in the sacral region (5 cases). The
distribution of the evaluated infantile haemangiomas according to anatomical regions is

described in Table 3.

Table 3. The distribution of infantile haemangiomas according to anatomical localization.

Anatomical region No. of patients (n) Percent (%)
Dorsal 28 27.7
Abdominal 24 23.8
Thoracic 18 17.8
Cranial 18 17.8

Facial 8 79

Sacral 5 5

Total 101 100

Patients of the trial underwent a total of 513 consultations with an average of 5 visits per
patient. Consultations during which infrared thermography was not performed according
to protocol were rejected. The last consultation of each patient was not included in the
final statistical analysis, as the patients could not be stratified into a subgroup of the study
without subsequent visits. Therefore, a total of 366 consultations were evaluated in the
final analysis. The age median during the time of the first consultation was 1.6 months
(median 2 months). The frequency of consultations according to the patient’s age is

summarized in Figure 4.
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Figure 4. The frequency of consultations according to the patient’s age (in months).
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Overall, 231 consultations were evaluated in the observed patient group. Involution was
observed in 42, the plateau stage in 108 and proliferation in 81 consultations. As a result,
32 patients were re-assigned to the treated haemangioma group. These patients were
evaluated during a total of 135 consultations. Involution was observed in 44, the plateau
stage in 49 and proliferation in 42 consultations of the treated group patients. These data

are summarized in Tables 5 and 6.
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Table 5. The frequency of visits during which the infantile haemangioma was assigned to

a subgroup of the observed group.

Observed group subgroups | No. of visits (n) Percent (%)
Proliferating 81 35.1
haemangiomas

Plateau stage | 108 46.7
haemangiomas

Involuting haemangiomas | 42 18.2

Total 231 100

Table 6. The frequency of visits during which the infantile haemangioma was assigned to

a subgroup of the treated group.

Treated group subgroups | No. of visits (n) Percent (%)
Proliferating 42 31.1
haemangiomas

Plateau stage | 49 36.3
haemangiomas

Involuting haemangiomas | 44 326

Total 135 100

As mentioned before, during each visit, an ultrasonography of each haemangioma was
performed to determine the depth of the haemangioma. The average depth of the observed
haemangiomas was 0.61 cm, whilst it almost doubled up to 1.04 cm in the treated group.
The data of ultrasonography met the normality conditions (Kolmogorov and Smirnov
tests) when p>0.05. The Student t test was used to compare the medians of the two test
groups. Differences between the group were statistically significant (p<0.05). The data are

summarized in Table 7.
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Table 7. The depth of infantile haemangiomas in the observed and treated groups.

Trial group Average +SD (cm) | 95 % £ PI (cm) P
(cm)

Observed 0.61 0.42 0.55 0.66 <0.001

group

Treated group | 1.04 0.53 0.95 1.14

Proliferation was observed during the first consultation in 64 cases, the plateau stage in 28
cases and involution in 9 cases. Proliferation was most frequently diagnosed during the
first and second months of life, in 26 and 29 cases respectively. The plateau stage was
most frequently observed in the second and third months of life. The relationship between

age and the growth stage of a haemangioma is shown in Table 8.

Table 8. The growth stage of an infantile haemangioma during the first visit in relationship

to the age of the patient.

Age (months) | Growth stage Total
Involution Plateau Proliferation

<1 0 0 2 2

1 4 13 26 43

2 3 11 29 43

3 1 4 6 11

4 1 0 1 2

Total 9 28 64 101

Observed Infantile Haemangioma Group

Patients with uncomplicated and small growth potential haemangiomas were included in
this group. Patients whose haemangiomas exhibited the plateau stage of development
during the first consultation were also included in the observed infantile haemangioma
group. The average age of the proliferating haemangioma subgroup was 2.33 months, of
the plateau stage — 2.73 months, and 3.81 months of the involuting haemangioma

subgroup. No aggressive growth spurts were observed in this group, thus contributing to
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the young average age of both the plateau stage and involuting haemangioma subgroups.
Only two cases of proliferation were observed in older patients (4 months of age) in the
observed infantile haemangioma group.

According to literature, infantile haemangiomas reach 80% of their maximal size by the
third month of the patient’s life. The observation of VAS differences between
consultations in our trial concur with the literature data. Starting from the fourth
consultation, which matched the 4-—5» month of life of the patient, VAS-S and VAS-D
differences between consultations decreased, the haemangioma entered the plateau stage
of growth and would soon start exhibiting signs of involution. During the sixth visit, a
VAS-D average of -5 and a VAS-S of 17.5 was observed (the infantile haemangioma
remained slightly larger in size in comparison to the first consultation, but the surface had
begun to turn paler). Differences of VAS-S and VAS-D averages during each visit are
shown summarized in graphs 9 and 10.

Graph 9. The differences of VAS-S averages during each visit.
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Graph 10. The differences of VAS-D averages during each visit.
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The proliferating infantile haemangioma subgroup surface temperature, measured by an
infrared thermometer, was 36.81°C on average (95% * CI, 36.73-36.89). Plateau stage
haemangiomas exhibited an average surface temperature of 36.71°C (95% = CI, 36.63—
36.78), and involuting haemangiomas — a temperature of 36.63°C (95% + CI, 36.49—
36.76). Differences in average surface temperatures between the subgroups were
statistically significant: p=0.03. However, clinical application was limited due to the small
variance in temperature: the difference between proliferating and involuting haemangioma
surface temperature averages was as little as 0.18°C. Differentiating between a
proliferating and involuting haemangioma based solely on the surface temperature of the
haemangioma, measured by an infrared thermometer, would be impossible with such a

small degree of variance.
Infrared thermography allowed for a more detailed assessment of surface temperature of

infantile haemangiomas. First, peak surface temperatures of the haemangiomas were
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recorded. The proliferating infantile haemangioma subgroup exhibited an average peak
surface temperature of 36.62°C (95% =* CI, 36.51-36.75), plateau stage haemangiomas —
36.16°C (95% = CI, 36.05-36.28), involuting haemangiomas — 36.03°C (95% = CI,
35.83-36.23). Differences in peak surface temperature averages between the subgroups
were statistically significant: p<0.001. A wider range in temperature difference was
observed with infrared thermography than infrared thermometers. The difference between
the peak surface temperature of an infantile haemangioma in its proliferating and
involuting stages was 0.59°C. This method allows for a rapid assessment of differences in
peak surface temperatures of infantile haemangiomas in two consecutive visits and, by
means of the FLIR Tools application, evaluation of the need for treatment.

The FLIR Tools software application was used to calculate the average surface
temperature of infantile haemangiomas. The proliferating infantile haemangioma
subgroup exhibited an average surface temperature of 36.12°C (95% % CI, 36.00-36.24),
plateau stage haemangiomas — 35.57°C (95% + CI, 35.45-35.69), and involuting
haemangiomas — 35.49°C (95% + CI, 35.31-35.67). Differences in surface temperature
averages between the subgroups were statistically significant: p<0.001. The difference
between the average surface temperature of an infantile haemangioma in its proliferating
and involuting stages was similar to the difference between their peak surface temperature
values: 0.63°C (in comparison to 0.59°C). In conclusion, an infrared thermography
measurement of the peak and average surface temperatures of a haemangioma produces
similar results; however, the measurement of average temperatures requires additional
programming tools and time.

The largest differences between the subgroups were observed while measuring the
difference between the average surface temperature of a haemangioma and the average
surface temperature of the surrounding unaffected skin. This difference in the proliferating
haemangioma subgroup was an average of 1.65 (95% * CI, 1.52—-1.79), in the plateau stage
haemangioma subgroup —0.87 (95% + CI,0.79-0.95), and in the involuting haemangioma
subgroup — 0.87 (95% =+ CI, 0.75-0.99). Differences between the subgroups were
statistically significant: p<0.001. The difference between proliferating and involuting
haemangiomas was 0.78; the average of proliferating haemangiomas was almost double

that of involuting haemangiomas. Having evaluated the different methods of surface
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temperature measurement, we can conclude that the measurement of the difference in
surface temperature between an infantile haemangioma and surrounding unaffected skin
allows for the most accurate differentiation between a proliferating and an involuting

infantile haemangioma.

Treated Infantile Haemangioma Group

Treatment had to be initiated for 32 patients in the observed group and they were
consequently attributed to the treated infantile haemangioma group. Infrared
thermography was poorly performed for two of the patients, so a total of 30 patients were
included in this group; these patients underwent a total of 135 outpatient consultations.
The average age of the patients during the first consultation was older in comparison to
that of the untreated group: 4.6 months (average age in months in the proliferating
haemangioma subgroup was 3.78, in the plateau stage — 4.98, and in the involuting
haemangioma group —4.91). The depth observed during the ultrasonographies of infantile
haemangiomas was also greater than in the untreated group: an average of 1.05 cm (the
average depth in the proliferating haemangioma subgroup was 1.21 cm, in the plateau
stage subgroup — 1.0 cm, and in the involuting haemangioma subgroup — 0.95 cm).
Treatment progress was evaluated by comparing VAS-S and VAS-D differences between
two consecutive consultations. VAS-S and VAS-D are subjective means of infantile
haemangioma evaluation, but they remain one of the main methods described in the
literature.

When treatment was initiated, the acceleration in the rise of the VAS-S curve was
observed. The average VAS-S during the 6+ consultation was 35, whereas during the 7+, it
was 54.2. The average VAS-D did not change as rapidly during the first consultations:
during the 1+ and 2+ visits, according to VAS-D, the size of the haemangioma kept
increasing. However, after the 3+ consultation, an increase in the VAS-D curve began to
be observed. The average VAS-D during the 6+ consultation remained at -6.5, whilst in the
7+ visit, it shot up to 18.3. The treated group haemangiomas were larger and exhibited a
brighter red coloration during the first consultation in comparison to the VAS-S and VAS-
D of the untreated group; however, after the initiation of treatment, the differences

between consultations in the groups accelerated in the treated infantile haemangioma
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group. The differences of VAS-S and VAS-D averages between each consultation are
summarized by graphs 11 and 12.
Graph 11. The differences of VAS-S averages during each visit.
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Graph 12. The differences of VAS-D averages during each visit.
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Within the treated group, the proliferating infantile haemangioma subgroup’s
haemangioma surface temperature, measured by an infrared thermometer, averaged to
37.13°C (95% = CI, 37.00-37 .24); the plateau stage subgroup averaged to 37.06°C (95%
+ CI, 36.95-37.16), while the involuting haemangioma subgroup averaged to 36.92°C
(95% * CI, 36.76-37.11). There was no statistically significant difference between the
subgroups: p=0.066. The range of surface temperatures had overlapped, and the subgroups
could not be differentiated between one another based solely on this measurement.

The average peak surface temperatures in the proliferating subgroup, measured by means
of infrared thermography, was 37.05°C (95% = CI, 36.93-37.16), in the plateau stage
subgroup — 36.79°C (95% = CI, 36.62-36.96), and in the involuting haemangioma
subgroup —36.52°C (95% * CI, 36.25-36.79). Differences between the subgroups in peak
surface temperature were statistically significant: p=0.006. By using this method, it was
possible to differentiate an infantile haemangioma in its proliferative and involution

stages. The difference between peak surface temperature averages in the proliferating and
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involuting subgroups was 0.53°C, which was a slightly smaller difference than in the
observed group.

The average surface temperature of haemangiomas, measured by infrared thermography
and FLIR tools software, is distributed as follows: in the proliferating haemangioma
subgroup, it was 36.52°C (95% + CI, 36.37-36.67), in the plateau stage subgroup —
36.26°C (95% + CI, 36.08-36.45), and in the involuting haemangioma subgroup —
35.93°C (95% = CI, 35.62-36.23). Differences between the average subgroup surface
temperature of infantile haemangiomas was statistically significant: p=0.007. As with the
previous method, the differentiation into subgroups based solely on this method was also
possible. The difference between surface temperature averages in the proliferating and
involuting infantile haemangioma subgroups equalled 0.59°C, which is similar to the
difference in the observed group.

The difference between the average surface temperature of a haemangioma and the
surrounding unaffected skin in the proliferating haemangioma subgroup was 1.85 (95% =+
CI, 1.66-2.04), in the plateau stage haemangioma subgroup — 1.46 (95% + CI, 1.28-1.65),
and in the involuting haemangioma subgroup — 1.39 (95% =+ CI, 1.15-1.64). Differences
between the subgroups were statistically significant: p=0.006. The difference between
proliferating and involuting haemangiomas was 0.46, which was less than the difference
found in the observed group.

The differences in the surface temperature between the treated group subgroups were less
than the differences seen in the observed group, and no difference was observed after
measuring the temperature with an infrared thermometer. A measurement of temperature
differences between an infantile haemangioma and the unaffected surrounding skin with
infrared thermography remained the most precise method of differentiating between the
subgroups. This method provided the greatest precision in detecting a shift toward the
plateau stage of the growth cycle and, thus, evaluating the efficacy of treatment.

Based on our findings, the most effective observational method of infantile haemangiomas
proved to be a measurement of the surface temperatures of a haemangioma and a
comparison of the findings to those of previous consultations. As an infantile
haemangioma turned paler, the surface temperature decreased. The differences between

surface temperature averages in the groups during each visit were statistically significant,
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regardless of the method used for the measurement of surface temperature. In order to
ensure that the differences are due to the treatment, a linear correlation between VAS-S,
VAS-D and surface temperatures was calculated. A statistically significant, negative
average correlation was observed for all variables. Correlation coefficients varied from -
0.44 to -0.60, confirming that with a decrease in surface temperature of an infantile
haemangioma, morphological signs of involution do appear.

Based on the findings of the trial, the effectiveness of an infantile haemangioma treatment
can be verified by measuring the surface temperature of a haemangioma by any of the
three described infrared thermography methods. An infrared thermometer cannot be used
for the assessment of treatment effectiveness, as no statistically significant differences

between surface temperatures in the subgroups were observed with this method.

Observed Infantile Haemangioma Group Proliferation Risk Factors and Their Diagnostic
Value

Certain probable risk factors of haemangioma proliferation were identified before the
initiation of the trial. The risk factors were the diameter and depth of a haemangioma, the
patient’s age at presentation and the surface temperature of the haemangioma. Differences
in their averages were statistically significant between the subgroups of the observed
patient group. An ROC curve analysis and the threshold values for every risk factor were
determined. The difference of >1.3 in the surface temperatures of a haemangioma and the
surrounding unaffected skin had the highest correlation to the proliferation of a
haemangioma (Youden=0.61, AUC 0.86, p<0.001), a surface temperature measurement
with infrared thermography of a haemangioma >35.8 (Youden=0.39, AUC 0.76, p<0.001),
the peak surface temperature of a haemangioma >36.4 (Youden=0.38, AUC 0.74,
p<0.001), the depth of a haemangioma >0.75 cm (Youden=0.27, AUC 0.63, p=0.001), the
diameter of a haemangioma >2.5 cm (Youden=0.32, AUC 0.64, p<0.001) and the patient’s
age 2 months after the onset of the disease (Youden=0.29 AUC 0.66, p<0.001). Measured
by an infrared thermometer, the surface temperature of a haemangioma of >36.7°C had
the lowest correlation to the proliferation of a haemangioma (Youden=0.17, AUC 0.6,

p=0.009).
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Separate regression models were formed for infrared thermography and infrared
thermometry. The correlation of infantile haemangioma surface temperature (measured by
an infrared thermometer) to the proliferation of a haemangioma had an odds ratio (OR) of
2.9 (95% CI 1.250-6.749, p=0.013, Nagelkerke R:=0.313), the peak surface temperature
of a haemangioma had an OR of 5.8 (95% CI 2.820-11.947, p<0.001, Nagelkerke
R:=0.414), the average surface temperature (measured by infrared thermography) had an
OR of 6.05 (95% CI 2.997-12.227, p<0.001, Nagelkerke R:=0.427), difference between
the surface temperature of a haemangioma and the surrounding unaffected skin had an OR
of 544 (95% CI 17.716-167.149, p<0.001, Nagelkerke R:=0.644), the diameter of a
haemangioma had an OR of 1.3 (95% CI 1.072-1.606, p=0.008, Nagelkerke R:=0.284),
the age of the patient had an OR of 0.65 (95% CI 0.365-0.653, p<0.001, Nagelkerke
R:=0.284) and the depth of a haemangioma had an OR of 1.9 (95% CI 3.080-15.568,
p<0.001, Nagelkerke R==0.284).

The correlation between the proliferation risk factors themselves was examined. Only
infrared thermography and the depth of a haemangioma exhibited an average correlation
(Pearson’s correlation coefficient was 0.4-0.53, p<0.001). The correlation between the
remaining factors was weak. Linear regression models were analyzed in order to identify
a possible influence of the depth, the diameter of a haemangioma or the patient’s age on
the measurements of infrared thermometry and thermography. Only two models were
applicable: the influence of the patient’s age, haemangioma depth and diameter on the
peak surface temperature measurements by infrared thermography (R:=0.208) and the
difference in surface temperatures between a haemangioma and the surrounding
unaffected skin (R:=0.305). In both models, the depth of a haemangioma had the
statistically significantly largest influence on the increase in peak surface temperature
(b=0.595, p<0.001) and the difference in surface temperatures between a haemangioma
and the surrounding unaffected skin (b=0.7, p<0.001). For the remaining linear regression
models — r<0.2; furthermore, they were not further assessed.

In conclusion, an increase in the peak surface temperature measurements and in the
difference in surface temperatures between a haemangioma and the surrounding
unaffected skin by infrared thermography were the most accurate prognostic factors of

proliferation.
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CONCLUSIONS

1. The highest surface temperature, measured by an infrared thermometer, was seen
in the proliferating haemangioma subgroup. Differences between surface
temperatures (measured by an infrared thermometer) in the subgroups were
statistically significant; however, due to a small variance between the subgroups, a
clinical application of infrared thermometry would be complicated. Infrared
thermography allowed for an easier differentiation of subgroups, and it is, therefore,
favored by the researchers in this trial.

2. Differences between average surface temperatures in the subgroups, measured with
an infrared thermographer, were statistically significant.

3. A higher surface temperature, measured with an infrared thermographer, increased
the risk of a haemangioma proliferation. Differences between the subgroups were
statistically significant. An infantile haemangioma proliferation can best be
predicted by measuring the difference in surface temperature between a
haemangioma and the surrounding unaffected skin.

4. The transition of treated proliferating haemangiomas into the plateau stage of
growth could be concluding after the measurement of surface temperatures with
infrared thermography, as infrared thermometry was statistically insignificant. The
differences in surface temperature between visits, measured by infrared
thermometry and thermography, were statistically significant, and a decrease in

temperature was observed with a positive clinical effect of the treatment.
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METHODICAL RECOMMENDATIONS

1. Infrared thermography measurements of peak surface temperature should be
performed for every patient with an infantile haemangioma. If the peak surface
temperature is >36.4°C, the difference between the surface temperature of the
haemangioma and the surrounding unaffected skin should be calculated. If the
difference in temperatures is >1.3 and the haemangioma is localized on the face or
scrotal region, treatment should be initiated with the consent of the parents. If the
parents decide to continue with the observation of the haemangioma, a follow-up
consultation is recommended after two weeks.

2. If the peak surface temperature of an infantile haemangioma is between 36°C and
36.4°C, the patient should be followed-up every four weeks. Once the peak
temperature decreases to <36°C, a follow-up can be done every 6 months.

3. After the initiation of treatment, infrared thermography should be performed during
each consultation. If no difference is seen either in the surface temperature,
coloration or size of the haemangioma between visits, treatment tactics should be

reconsidered.
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AKTUALUMAS

Nors dél gydymo Siandien diskusijy labai nedaug, taciau gydymo indikacijos iSlieka gana
subjektyvios. Daugelyje straipsniy pazymima, kad gydymg reikia pradéti kuo anksciau
siekiant iSvengti komplikacijy, taciau objektyviy indikacijy, kuriomis remiantis gydyma
buty galima pradéti labai anksti, dar néra. Literatiroje minima, kad deél didelio
hemangiomy heterogeniSkumo del gydymo reikalingumo turi nuspresti konsultuojantis
daktaras, remdamasis savo ir klinikos praktika. Absoliu¢ios gydymo indikacijos yra §ios:
hemangiomos iSopé€jimas, kraujavimas, didelis dydis, funkcijy sutrikimas (akiy, voky,
lapy, nosies, gerkly hemangiomos), $irdies nepakankamumas. Sios buklés atsiranda, kai
hemangioma sukelia komplikacijy. Gydymo rezultatas buty geriausias, jeigu gydyma
pradétume anksciau, nei atsiranda minétos komplikacijos.

Atlikus literattiros analiz¢, galima daryti iSvada, kad Siuo metu néra objektyvaus tyrimo,
kuris leisty nustatyti, kuri hemangioma sparciai didés ir komplikuosis. Todél tyréjai vis
ieSko naujy metody, kurie leisty numatyti infantilinés hemangiomos (IH) proliferacijos

galimybes.

DARBO TIKLAS IR UZDAVINIAI

Tyrimo tikslas- nustatyti ir jvertinti vaiky infantiliniy hemangiomy stebéjimo ir gydymo
veiksmingumo prognozinius kriterijus naudojant infraraudonyjy spinduliy termografijos
metodg.
Tyrimo uZdaviniai
1. Nustatyti vaiky infantiliniy hemangiomy pavirSiaus temperatiry diagnostines
reikSmes infraraudonyjy spinduliy termometrijos metodu.
2. Nustatyti ir jvertinti infantilinés hemangiomos pavirSiaus aukSc¢iausias ir vidutines
temperattry diagnostines reikSmes infraraudonyjy spinduliy termografijos metodu.
3. ISsiaiSkinti stebétos grupés vaiky infantiliniy hemangiomy proliferacijos rizikos

veiksnius ir jvertinti jy diagnosting reikSme.
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4. Nustatyti infraraudonyjy spinduliy termografijos metodo galimybes vaiky
infantiliniy hemangiomy gydymo efektyvumui jvertinti.
Ginamieji teiginiai
Infraraudonyjy spinduliy termografijos metodas leidZia prognozuoti infantiliniy

hemangiomy eigg ir vertinti gydymo veiksmingumag.

TYRIMO METODIKA

Klinikinis tyrimas buvo atliktas 2014-2017 metais Vaiky ligoniné¢je, VS] Vilniaus
universiteto ligoninés Santaros kliniky filiale. Tyrimui atlikti gautas Vilniaus regioninio
biomedicininio tyrimy etikos komiteto leidimas Nr. 158200-15-798-314. Valstybiné
duomeny apsaugos inspekcija iSdave leidima (Nr. 2R-6027(2.6-1)) atlikti asmens
duomeny tvarkymo veiksmus. Tyrime dalyvavo vaikai, kurie atvyko konsultuotis dél
infantilinés hemangiomos | Vaiky ligoninés V§] Vilniaus universiteto ligoninés Santaros
kliniky filialo konsultacijy poliklinikg. Tévams pasitlyta dalyvauti biomedicininiame
tyrime, suteikta visa informacija apie tyrimg. Tyréjai paaiSkindavo, kad tévy
apsisprendimas nedalyvauti tyrime nedaro jtakos vaiko medicinos prieZidrai ir gydymo
kokybei. Visy pacienty tévai ar globéjai pasiras¢ informuoto asmens sutikimg dalyvauti
tyrime.
Ligoniy jtraukimo ir atmetimo kriterijai buvo Sie:
A. Jtraukimo ] tyrima kriterijai:

1. Vaikui nustatyta infantiliné hemangioma.

2. Infantilinés hemangiomos skersmuo ne maZesnis nei 10 mm.

3. Amzius atrankos dieng — nuo 1 savaités iki 6 ménesiy.

4. Tévai ar globéjai pasirasé informuoto asmens sutikimg dalyvauti tyrime.

B. Atmetimo kriterijai:

1. Vaikas serga létinémis kraujo, onkologinémis, imuninés sistemos ligomis.

2. Infantiliné hemangioma yra ranky ar kojy.

3. Infantilinés hemangiomos yra kvépavimo taky ar parenchiminiy organy.

4. Vaikui jau buvo skirtas gydymas.
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Jei pacientas atitiko visus jtraukimo kriterijus, jo tévams buvo pasitloma dalyvauti tyrime.
Tévai buvo supazZindinti su ,,Asmens informavimo ir informuoto asmens sutikimo forma*,
kurig jie pasiraSydavo prieS atliekant tyrimus. Tévams sutikus ir pasiraSius sutikima,
pacientams suteikiamas identifikacijos numeris, kuris naudotas jkeliant duomenis ]
duomeny bazg.

Pagal tyrimo protokola buvo numatomi 5 tiriamieji vizitai, kas 442 savaites. Vizity
skai¢ius buvo didinamas, jeigu penkto ir paskesniy vizity metu iSlieka hemangiomos
augimas arba nebuvo regresijos pozymiy. Vizitai nutraukiami anksciau, jeigu du vizitus i$
eilés hemangioma neaugo ir atsirado regresijos poZymiy.

Kiekvieno vizito buvo atlieckamos Sios procediiros:

1. Demografiniy duomeny rinkimas.
Sie duomenys pirmo vizito metu buvo jkelti j elektroning duomeny baze ir naudojami

tolesnei analizei.

2. Klinikinis hemangiomos vertinimas.
Klinikinis vertinimas buvo atliekamas remiantis hemangiomy spalva, konsistencija ir
lyginant su ankstesniy vizity fotografijomis. Proliferuojanc¢iy hemangiomy konsistencija
kieta, spalva ryskiai raudona. Stabiliy hemangiomy raudona spalva nebe tokia intensyvi,
konsistencija minkSta. Regresuojancios hemangiomos pavirSiaus spalva yra su balkSvais
plotais, konsistencija minksta.

3. Standartizuotos fotografijos.
Jos buvo atlieckamos per kiekvieng apsilankymg. Naudojamas plastikinis 2 metry
skersmens kilimas, kurio centre statoma kédé asmeniui, laikan¢iam ant ranky tiriamajj
pacienta. Kilimas suzymétas kas 15 laipsniy, paZyméta vieta trikojui, ant kurio tvirtinamas
fotoaparatas. Fotografijos atliktos vienodu kampu, vienodu atstumu nuo fotoaparato,
vienodu fotoaparato ir blykstés reZimu. Po kiekvieno vizito visos paciento nuotraukos
lyginamos su pirmo vizito nuotrauka. Zitrima, ar hemangioma kilo vir§ odos (vertinama
Soniné infantilinés hemangiomos nuotrauka), ir vertinami hemangiomos pavirSiaus
spalvos poky¢iai. I8kilimo vir§ odos (VAS-D) ir spalvos pokyc¢iams (VAS-S) registruoti

buvo naudojama vaizdiné analogijy skalé (VAS). VAS naudojome 100 mm skalg, kurioje
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-100 Zymi, kad IH padvigubéjo, O — IH nepasikeité, 100 parodo, kad IH visisSkai iSnyko.
VAS skal¢je 5 mm pokytis atitiko 10 procenty pokycius.

4. Hemangiomos pavirSiaus temperatliros matavimas
Pavir§iaus temperatira buvo matuojama infraraudonyjy spinduliy termometru
,MICROLIFE NC120* ir infraraudonyjy spinduliy termografu ,,FLIR C2‘“. Matavimai
buvo atlikti pagal gamintojy rekomendacijas. Tyrimo kabinete buvo pastovi 20-22 °C
temperattra, nebuvo skersvéjy, paciento tyrimo vieta buvo apnuoginta nuo 10 iki 15
minuciy, kad oda ir hemangioma prisitaikyty prie kambario temperattros. Pacientai buvo
sveiki, nekar§¢iuojantys ne maZiau nei 36 valandos iki tyrimo. Infantilinés hemangiomos
pavirSiaus temperatliros matavimai infraraudonyjy spinduliy termometru buvo atliekami
tol, kol tris kartus 1S eilés buvo iSmatuojama tokia pati temperatiirg.
Duomenys, gauti infantiliniy hemangiomy pavirSiaus temperatira matuojant
infraraudonyjy spinduliy termografu, buvo apdoroti kameros gamintojo programos ,,FLIR
Tools* 2.1 versija.

5. Ultragarsinis tyrimas
Per visus apsilankymus atlikti hemangiomy ultragarsiniai tyrimai ,,SonoSite Edge*
aparatu su linijiniu (6-15 Mhz daznio) davikliu. Tyrimo metu buvo jvertinamas
hemangiomos gylis ir kraujotakos intensyvumas.

6. Kraujo tyrimas
Pacientui per kiekvieng apsilankyma buvo atliekamas bendras kraujo tyrimas ir
nustatomas C reaktyviojo baltymo kiekis kraujuje. Tyrimai buvo atliekami siekiant
jvertinti, ar néra uzdegimo procesy.

7. Gydymas
Jei hemangioma sparCiai proliferuoja ir jei yra tikimybé atsirasti negrjZtamoms
deformacijoms, odos pakitimams po involiucijos, funkcijos sutrikimams, buvo skiriamas
gydymas medicininiais lazeriais ir (ar) sisteminé terapija.
Tiriamyjy grupiy sudarymas
Sis tyrimas yra kohortinis perspektyvusis. Tyrimo metu sudarytos dvi pagrindinés
kohortos: stebéty (negydyty) ir gydyty infantiliniy hemangiomy. Pirmo vizito metu
pacientai buvo priskiriami stebéjimo kohortai, o jei per kitus apsilankymus paaiskédavo,

kad infantiling hemangioma reikia gydyti, Sie pacientai po gydymo skyrimo patekdavo |
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gydyty infantiliniy hemangiomy kohortg ir jy stebéjimas vykdomas toliau pagal numatyta
tyrimo procedury plang.
Abiejy kohorty pacienty per kiekvieng vizita gauti duomenys buvo lyginami su paskesnio
vizito duomenimis, norint i§siaiSkinti hemangiomos kliniking stadijg. Buvo lyginamos
standartizuotos fotografijos, klinikinio hemangiomos vertinimo (spalva, konsistencija) ir
echoskopijos duomenys (infantilinés hemangiomos gylis). Buvo lyginama pirmas vizitas
su antru, antras su treCiu ir taip toliau. Jei, lyginant pirma vizitg su antru vizitu, matoma,
kad infantilinés hemangiomos raudonumas ryskéja, fotografijose vir§ odos esanti dalis
didéja ir echoskopijos duomenys rodo, kad IH giléja, pirmo vizito infantiliné hemangioma
priskiriama proliferacijos stadijai. Jeigu infantilinés hemangiomos raudonumas islieka
nepakites, fotografijose vir§ odos esanti dalis nedidéja ir echoskopijos duomenys rodo,
kad IH gylis nekinta, pirmo vizito infantiliné hemangioma priskiriama plato stadijai. Jei
infantilinés hemangiomos raudonumas blyksta, ji Svieséja, fotografijose vir§ odos esanti
dalis iSlieka nepakitusi ar maz¢ja ir echoskopijos duomenys rodo, kad IH negiléja arba
mazéja, pirmo vizito infantiliné hemangioma priskiriama involiucijos stadijai. Paskutinio
vizito duomenys nevertinami, nes mes neZinome, kaip infantiliné hemangioma toliau
keisis, todel Sie duomenys naudojami tik prieSpaskutiniam vizitui jvertinti. Tokiu budu
hemangiomos buvo suskirstytos | tris pogrupius: proliferuojancios, plato ir involiuojancios
infantilinés hemangiomos. Sis skirstymas buidas pagal augimo stadija labiausiai tiko
tyrimo tikslams jgyvendinti. Morfologiné klasifikacija (pagal gyl; ir pasiskirstyma
pavirSiuje) neleidzia iSskirti auganciy infantiliniy hemangiomy.
Tiriamyjy infantiliniy hemangiomy kohortos:

1. stebéty hemangiomy grupé;

2. gydyty hemangiomy grupé.
Stebéty ir gydyty hemangiomy grupiy pogrupiai:

1. proliferuojanc¢iy hemangiomuy;

2. plato hemangiomuy;

3. involiuojan¢iy hemangiomy.

Statistinés duomeny analizés metodai
Statistiné duomeny analiz¢ atlikta ,IBM SPSS 23 for Mac“, ,Microsoft Excel® ir

,MedCalc*. Kokybiniams kintamiesiems apraSyti naudojami absoliuts duomeny skaiciai
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(n) ir jy procentiné iSraiSka (proc.). Kiekybiniams kintamiesiems apraSyti naudojamas
vidurkis, mediana, standartinis nuokrypis (SD), standartin¢ paklaida (SE) ir
pasikliautinasis intervalas (PI). Tolydaus kintamojo ir kiekybiniy kintamyjy skirstinio
normalumas tikrintas Kolmogorovo ir Smirnovo testu. Dviejy grupiy, kuriy skirstinys
buvo normalusis, vidurkiams palyginti taikytas Studento t kriterijus, esant daugiau grupiy
taikyta dvifaktoré dispersiné analizé (ANOVA). Jeigu skirstinys nebuvo normalusis,
daugiau nei dviejy grupiy kiekybiniams duomenims palyginti naudojome neparametrinj
Kruskal-Wallis testg.

Kintamyjy rySiui jvertinti naudojome vienmat¢ ir daugiamaté dvinarg logisting regresija.
Prognostiniams faktoriams diagnostinis efektyvumas nustatytas naudojant ROC kreiviy
analiz¢ — apskaiCiuojant plota po ROC kreive, jautrumg, specifiSkumg, Youden indeksa,
slenkstines reikSmes. Visame tyrime statistinio reikSmingumo lygmuo a=0,05, skirtumas
statistiSkai reikSmingas, kai p<0,05.

Imties dydZio skaiciavimas

Numatomo tyrimo imtis paskaiCiuota pagal populiacijos dydj imties paklaida
(S.Bekesiené. Duomeny analizés SPSS pagrindai. Vilnius, Generolo Jono Zemai&io
Lietuvos karo akademija, 2015). Imties dydis skaiciuotas pagal formule

. N-196%-p-q
g -(N-1)+1.96"-p-q

dia:

e N - populiacijos dydis, jis lygus 30 000 (vaiky gimstamumas);

e skaiCius 1,96 yra standartizuoto normaliojo skirtinio reikSme, kai a=0,0;5

e p yra numatoma jvykio tikimybe¢, kad poZymis pasireiks tiriamojoje populiacijoje,
jis lygus 0,05 (IH atsiradimo daznis populiacijoje 4-5 procentai, mes imame
didesng¢ reikSm¢ — 5 procentus);

e ( yra numatoma jvykio tikimybé, kad poZymis nepasireik§ populiacijoje, q=1-
p=0,95;

e ¢ yra pageidautinas tikslumas, jis lygus 0,05.

Apskaiciuotas imties dydis n=74 pacientai.
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TYRIMO REZULTATAI

Bendri tiriamyjy duomenys

Nuo 2013 iki 2017 mety Vaiky ligoninés, VS| Vilniaus universiteto ligoninés Santaros
kliniky filialo, Vaiky chirurgijos centre j perspektyvyji biomedicininj tyrimg jtraukta 102
pacientai. Siy pacienty abu tévai ar globéjai susipaZino su asmens informavimo ir
informuoto asmens sutikimo forma ir ja pasiraSé. Vieno paciento tévai po pirmo Vvizito
atsisake dalyvauti tyrime. Trims pacientams buvo netinkamai atliktos termografijos, todél
jy duomenys nebuvo panaudoti. Tyrimo pabaigoje liko 98 pacientai.

Tyrime dalyvavo 73 mergaités ir 25 berniukai. IS viso vertinta 101 hemangioma (trys
pacientai turéjo po dvi hemangiomas). Tiriamyjy pacienty hemangiomy klasifikacija pagal

Ju gylj ir pasiskirstymg pavirSiuje pateikiama 1 ir 2 lentelése.

1 lentelé. Infantiliniy hemangiomy klasifikacija pagal gylj

Gylis Tiriamyjy skaicius Procentai
PavirSiné 54 53,5
MiSri 47 46,5
Poodiné 0 0

IS viso 101 100

2 lentelé. Infantiliniy hemangiomy klasifikacija pagal pasiskirstymg pavirSiuje

Pasiskirstymas pavirSiuje | Tiriamyjy skaicius Procentai
Fokaliné 72 713
Segmentiné 8 79
Neaiskiy riby 21 20,8

IS viso 101 100

Tiriamyjy pacienty infantilinés hemangiomos daZniausiai rastos nugaroje (28 atvejais),

reCiausiai — sédmenyse (5 atvejais). Infantiliniy hemangiomy anatominé lokalizacija

pateikiama 3 lenteléje.
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3 lentelé. Infantiliniy hemangiomy anatominé lokalizacija

Lokalizacija Tiriamyjy skaicius Procentai
Nugara 28 27,7
Pilvas 24 23,8
Kratine 18 17,8
Galva (plaukuotoji dalis) | 18 17,8
Veidas 8 7.9
Sédmenys 5 5

IS viso 101 100

Pacientai atvyko 513 vizity, vidutiniSkai kiekvienam pacientui teko 5 tiriamieji vizitai.
Atmesti tie vizitai, kuriy metu blogai atlikta infraraudonyjy spinduliy termografija, ir
atmestas kiekvieno paciento paskutinis vizitas (nes nesant dar vieno vizito, negalima buvo
priskirti pogrupiui). Galutinai buvo vertinti 366 vizitai. Pirmo vizito metu amZiaus
vidurkis buvo 1,6 ménesio (mediana 2 ménesiai). Vizity skaiCius kiekvieno amZiaus

laikotarpiu pateikiamas 4 paveiksle.
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4 pav. Vizity skai€ius pagal tiriamojo paciento amZiy (meénesiais)

100

60

Vizity skaicius

40

Stebéty pacienty grupéje vertintas 231 stebéjimy vizitas. Involiucija nustatyta 42 vizity,
plato stadija — 108 vizity ir proliferacija — 81 vizito metu. | gydyty infantiliniy
hemangiomy grupe jtraukti 32 pacientai, jie atvyko 135 vizity. Proliferacija nustatyta 42

vizity, plato — 49 vizity ir involiucija — 44 vizity metu. Duomenys pateikiami 5 ir 6

lentelése.

(S

AmzZius

5 lentelé. Stebéty infantiliniy hemangiomy grupés pacienty vizity skaicius

Stebéty IH pogrupiai Vizity skaiCius Procentai
Proliferacija 81 35,1
Plato 108 46,7
Involiucija 42 18,2
IS viso 231 100
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6 lentelé. Gydyty infantiliniy hemangiomy grupés pacienty vizity skaicius

Gydyty IH pogrupiai Vizity skaiCius Procentai
Proliferacija 42 31,1
Plato 49 36,3
Involiucija 44 32,6
IS viso 135 100

Kiekvieno vizito metu pacientams buvo atlikta echoskopija ir iSmatuotas IH gylis. Stebéty
pacienty grupéje gyliy vidurkis buvo 0,61 cm, gydyty pacienty grupéje — 1,04 cm.
Echoskopojos duomenys tenkino normalumo salygas (Kolmogorovo ir Smirnovo testas),
kai p>0,05. Abiejy grupiy vidurkiams palyginti taikytas Studento t kriterijus. Vidurkiai
tarp grupiy statistiSkai reikSmingai skyreési (p>0,05). Duomenys 7 lenteléje pateikti

vidurkiu, standartiniu nuokrypiu (£SD) ir pasikliautinuoju intervalu (95 proc. + PI).

7 lentelé. Stebéty ir gydyty infantiliniy hemangiomy gyliai centimetrais

IH grupés Vidurkis +SD 95 % + PI P
Stebéti 0,61 042 0,55 0,66 <0,001
pacientai

Gydyti 1,04 0,53 0,95 1,14

pacientai

Pirmo vizito metu proliferacijos stadijos buvo 64 IH, plato stadijos — 28 IH, o involiucijos
stadijos — 9 IH. Proliferacija daZniausiai nustatyta paciento pirmg ir antrg gyvenimo
ménesj — atitinkamai 26 ir 29 atvejais. Plato stadija pirmo vizito metu taip pat daZniausiai

nustatyta antrg ir tre¢ig ménesj. Duomenys pateikiami 8 lenteléje.
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8 lentelé. Augimo stadija pirmo vizito metu

AmZius Augimo stadija IS viso
Involiucija Plato Proliferacija

Iki 1 mén. 0 0 2 2

I mén. 4 13 26 43

2 meén. 3 11 29 43

3 mén. 1 4 6 11

4 mén. 1 0 1 2

IS viso 9 28 64 101
Stebéty IH grupé

Sia grupe sudaré pacientai, kuriy IH proliferacija nebuvo labai aktyvi, hemangiomos augo
mazai ir skirti gydymo neprireiké. Taip pat Sioje grupéje buvo dalis pacienty, kuriy IH
atvykus pirmo vizito jau buvo plato stadijos. Proliferuojanciy IH pogrupio pacienty
amziaus vidurkis buvo 2,33 ménesio, plato — 2,73 ir involiuojanc¢iy IH — 3,81. Kadangi
stebéty infantiliniy hemangiomy grupéje nebuvo labai ilgo ir agresyvaus augimo, tai plato
ir involiucijos stadijy amZiaus vidurkis nedidelis. Sioje grupéje keturiy ménesiy amZiaus
pacientams uZregistruoti tik du atvejai, kai nustatyta proliferacija, vyresniame amZiuje
proliferacijos nebuvo.

VAS pokyciai stebéty IH grupéje atitiko literattiros duomenis, kad IH iki 3-io ménesio
pasiekia 80 procenty savo dydzio. VAS-S ir VAS-D mazdaug nuo ketvirto vizito (tai
atitikty ketvirtag penktg paciento gyvenimo ménesj) pradeda aiskiai geréti, tuo metu IH
hemangioma pereina j plato stadija ir netrukus pradeda nykti. Seito vizito metu VAS-D
vidurkis yra -5 (IH dar iSlieka didesné, nei buvo pirmo vizito metu), o VAS-S pasieke 17,5
(pavirSius yra Sviesesnis ir raudonio yra maZiau nei pirmo vizito metu). VAS-S ir VAS-D

vidurkiy poky¢ciai per kiekvieng vizitg pateikti 9 ir 10 pav.
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9 pav. VAS-S vidurkiy kitimas per kiekvieng vizitg
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10 pav. VAS-D vidurkiy kitimas per kiekvieng vizitg
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Analizuojant IH pavirSiaus temperattras, iSmatuotas infraraudonyjy spinduliy termometru
(IS), nustatyta, kad proliferuojanciy IH pogrupyje jy vidurkis buvo 36,81 °C (95 % =+ PI,
36,73-36,89). Plato stadijos hemangiomy nustatytas temperattry vidurkis buvo 36,71 °C
(95 % + PI, 36,63-36,78), o involiucijos stadijos — 36,63 °C (95 % % PI, 36,49-36,76).
Tarp pogrupiy temperatiry vidurkiai statistiSkai reikSmingai skyrési p=0,03. Taciau
temperattros skyrési labai mazai, klinikinéje praktikoje tai buty labai sudétinga pritaikyti.
Proliferacijos ir involiucijos stadijy temperattry vidurkiy skirtumas tik 0,18 °C. Esant
tokiam mazam skirtumui, atskirti proliferuojanc¢iag IH nuo involiuojancios, Zinant tik
pavirSiaus temperatiirg, yra nejmanoma.

Matuojant infantiliniy hemangiomy pavirSiaus aukSciausias temperattiras infraraudonyjy
spinduliy termografu, Siy temperatiry vidurkiai skiriasi labiau. Proliferacijos stadijos
hemangiomy pavirSiaus aukSciausiy temperatiry vidurkis buvo 36,62 °C (95 % + PI,
36,51-36,75), plato stadijos — 36,16 °C (95 % * PI, 36,05-36,28) ir involiucijos stadijos
— 36,03 °C (95 % =+ PI, 35,83-36,23). Tarp pogrupiy temperatiry vidurkiai statistiSkai
patikimai skyresi, p<0,001. AukSciausiy temperatiry vidurkiy skirtumai tarp pogrupiy
didesni nei matuojant IS termometru. Matuojant termografu IH aukS¢iausios pavirSiaus
temperatiiros (PT) tarp proliferacijos ir involiucijos stadijy skyrési 0,59 °C. Siuo budu
matuojant nereikalinga papildoma programiné jranga matavimo reikSméms suZinoti, tai
leidZia labai greitai jvertinti pavirSiaus temperattrg ir pagal gautus duomenis nuspresti, ar
reikia tolesnio iStyrimo duomeny jau naudojant ,,FLIR Tools* programg.

Paskesné¢ duomeny analizé atlikta su ,,FLIR Tools* programa. Buvo iSmatuota IH
pavirSiaus vidutin¢ temperatira ir apskaiCiuoti jy vidurkiai. Proliferacijos stadijos
hemangiomy temperattry vidurkis buvo 36,12 °C (95 % + PI1, 36,00-36,24), plato stadijos
—35,57 °C (95 % £ P1,35,45-35,69) ir involiucijos stadijos — 35,49 °C (95 % £ P1,35,31-
35,67). Tarp pogrupiy temperatiry vidurkiai skyrési statistiSkai patikimai, p<0,001.
Skirtumas tarp proliferuojanciy ir involiuojanciy IH temperattry vidurkiy panaSus kaip ir
auksCiausiy temperattiry vidurkiy — 0,63 °C. Sie matavimo metodai panais, tik matuojant
auk$Ciausias IH temperatiras nereikia papildomos programinés jrangos ir matavimo
duomenys gaunami greifiau.

Labiausiai pogrupiy duomenys skyrési, kai buvo skaiCiuojamas IH pavirSiaus

temperatiros vidurkio ir aplinkinés odos pavirSiaus temperatiros vidurkio skirtumas.
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Proliferacijos stadijos hemangiomy Sis temperattry skirtumas buvo 1,65 (95 % * PI, 1,52—
1,79), plato stadijos — 0,87 (95 % % PI, 0,79-0,95) ir involiucijos stadijos — 0,87 (95 % *
PI, 0,75-0,99). Tarp pogrupiy temperatiry vidurkiai skyrési statistiSkai patikimai,
p<0,001. Proliferacijos ir involiucijos stadijy IH temperattry vidurkiy skirtumas buvo
0,78, t.y. duomenys skyrési vos ne dvigubai. Jverting misy gautus stebéty IH grupés
duomenis, galime teigti, kad §i metodika leido tiksliausiai iSskirti proliferuojancias IH.
Gydyty IH grupé

I§ stebety TH grupés 32 pacientai tyrimo metu buvo skirtas gydymas. Sie pacientai priskirti
gydyty IH grupei. Atmetus du pacientus, kuriems blogai atlikta termografija, galutinai
vertinta 30 pacienty. Jie atliko 135 vizitus. AmZiaus vidurkis Sioje grupéje daugi didesnis
— 4,6 meénesio (proliferacijos pogrupio — 3,78, plato — 4,98 ir involiucijos — 4,91). IH gylis
buvo daug didesnis nei stebéty pacienty grupéje — vidutiniskai 1,05 cm (proliferacijos
pogrupyje — 1,21 cm, plato — 1,0 cm ir involiucijos — 0,95 cm).

Gydymo progresa parodé VAS-S ir VAS-D vidurkiy poky¢iai kiekvieno vizito metu. Sie
abu matavimai yra subjektyvis, labai priklausomi nuo tyréjo patirties, taciau literatiiroje
jis iSlieka vienas 1§ pagrindiniy IH pokyciy rodikliy.

Skyrus gydyma VAS-S kreivé vis kilo j virSy, VAS-S vidurkis 6 vizito metu buvo 35,07
vizito metu — jau 54,2. VAS-D duomeny vidurkiai pirmy vizity metu taip greitai nekito,
netgi 1 ir 2 vizity metu ir IH dydis padidéjo, ta¢iau nuo 3 vizito kreivé kyla j vir§y. Sesto
vizito metu IH dydZio vidurkis dar -6,5, o 7 vizito metu — 18,3. Lyginant su stebéty ir
negydyty IH VAS-S ir VAS-D, gydyty IH pirmais vizitais buvo ir didesnés ir
intensyvesnés spalvos, pradéjus gydyma gydyty IH grupéje geréjimas buvo akivaizdZziai

greitesnis. VAS-S ir VAS-D vidurkiy poky¢iai per kiekvieng vizitg pateikti 11 ir 12 pav.
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11 pav. VAS-S vidurkiy kitimas kiekvieno vizito metu
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ISmatavus IH pavirSiaus temperatiiras IS termometru, nustatyta, kad proliferacijos
pogrupio IH pavirSiaus temperatiiros vidurkis 37,13 °C (95 % =+ PI, 37,00-37,24). Plato
grupé¢je temperatira kiek mazesné — 37,06 °C (95 % + PI, 36,95-37,16). Involiuojanciy
IH pogrupyje, termometrijos duomenimis, IH pavirSiaus temperatiros vidurkis 36,92 °C
(95 % + PI1, 36,76-37,11). Tarp grupiy statistiSkai reikSmingo skirtumo nenustatyta,
p=0,066. Siuo metodu nepavyko i$skirti augimo stadijy.

IS termografu iSmatavus aukS$Ciausias IH pavirSiaus temperatiras, nustatyta, kad
proliferacijos pogrupyje temperatiiry vidurkiai buvo 37,05 °C (95 % + PI, 36,93— 37,16).
Plato pogrupyje vidurkiai buvo mazesni — 36,79 °C (95 % =+ PI, 36,62-36,96).
Involiuojanciy IH pavirSiaus temperattry vidurkiai — 36,52 °C (95 % % PI, 36,25 36,79).
Temperatiry vidurkiai tarp pogrupiy statisti¥kai reik§mingai skyrési, p=0,006. Siuo
metodu pavyko iSskirti pogrupius. Temperattry vidurkio skirtumas tarp proliferuojanciy
ir involiuojanciy IH pogrupio yra 0,53 °C, jis Siek tiek maZesnis nei stabiliy IH pogrupyje.
IH pavirSiaus vidutiniy temperatiiry vidurkiai pogrupiuose pasiskirsté taip: proliferacijos
pogrupyje temperaturos vidurkis — 36,52 °C (95 % =* PI, 36,37-36,67), plato — 36,26 °C
(95 % + PI, 36,08-36,45) ir involiucijos — 35,93 °C (95 % + PI, 35,62-36,23). Tarp
pogrupiy duomenys statistiSkai patikimai skyresi, p=0,007. Kaip ir ankstesniu metodu,
galime iSskirti pogrupius. Temperatiry vidurkio skirtumas tarp proliferuojanciy ir
involiuojanciy IH pogrupio yra 0,59 °C, jis panaSus kaip ir stabiliy IH pogrupyje.
ISmatavus IH pavirSiaus vidutinés temperattros ir aplinkinés odos vidutinés temperattiros
skirtumg, gauta, kad proliferacijos pogrupyje Sis skirtumas buvo 1,85 (95 % =+ PI, 1,66—
2,04), plato — 1,46 (95 % * PI, 1,28-1,65) ir involiucijos — 1,39 (95 % =+ PI, 1,15-1,64).
Pogrupiy duomenys statistiSkai patikimai skyréesi, p=0,006. Tokio didelio skirtumo tarp
proliferacijos ir involiucijos vidurkiy, kaip nustat¢éme IH grupéje, neradome — Cia Sitas
skirtumas buvo 0,46.

Gydyty IH grupéje temperatiry skirtumai tarp pogrupiy buvo maZesni, o matuojant
termometru — net nenustatyti. Tiksliausias iSlieka IH vidutiniy temperattry ir aplinkinés
odos vidutiniy temperatiiry skirtumas. Siuo metodu galima tiksliausiai nustatyti, ar jau

prasideda plato stadija, kas reikSty, kad paskirtas gydymas yra veiksmingas.
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Kaip parodé misy tyrimas, geriausias gydymo efektyvumo stebéjimo budas — kiekvieno
vizito metu atlikty temperattiros matavimy lyginimas tarpusavyje. IH maz¢jant, Svies€jant
kiekvieno vizito metu temperatiira vis mazéja. Ir visy matavimo metody grupése TH
temperattry vidurkiai tarp vizity statistiSkai patikimai skiriasi. Norédami jsitikinti, kad tai
tikrai susije IH gydymo pokyciais, apskai¢iavome kiekybiniy kintamyjy tiesinio rySio
stiprumg tarp VAS-S, VAS-D ir temperatiry. Visiems kintamiesiems nustatytas
statistiSkai patikimas vidutinis neigiamas rySys. Koreliacijos koeficientai buvo nuo -0,44
iki -0,60. Tai rodo, kad mazZéjant IH pavirSiaus temperatiroms IH atsiranda nykimo
poZymiy.

Atsizvelgiant | musy tyrimo duomenis, gydymo efektyvuma galima vertinti ir per
kiekvieng vizitag matuojant temperatiirg (tinka visi masy naudoti metodai), ir matuojant
pavirSiaus temperattras, iSskyrus IS termometrija, nes Siuo metodu nebuvo galima iSskirti
gydyty IH pogrupiy.

Stebéty IH grupés proliferacijos rizikos veiksniai ir jy diagnostiné reikSmé

Sio tyrimo etapo pradZioje iSskyréme pagrindinius veiksnius, kurie gali turéti jtakos
proliferacijos atsiradimui. Siems veiksniams priskyréme IH skersmenj ir gylj, paciento
amzZiy ir masy iSmatuotas temperatiras. Visy jy vidurkiai stebéty pacienty grupéje
statistiSkai reikSmingai skyrési tarp pogrupiy.

Atlikome ROC testg ir nustatéme visiems faktoriams slenkstines reikSmes. Proliferacijai
atsirasti didZiausig jtakg daro IH pavirSiaus vidutinés temperatiros (PVT) ir aplinkinés
odos PVT skirtumas >1,3 (Youden=0,61, AUC 0,86, p<0,001), IH PVT (matuojant IS
termografu) >35,8 (Youden=0,39, AUC 0,76, p<0,001), IHP aukS¢iausios temperatiiros
(matuojant IS termografu) >36.4 (Youden=0,38, AUC 0,74, p<0,001), IH gylis >0,75 cm
(Youden=0,27, AUC 0,63, p=0,001), IH skersmuo >2.5 cm (Youden=0,32, AUC 0,64,
p<0,001), paciento amZius <2 ménesiai (Youden=0,29 AUC 0,66, p<0,001). MaZiausia
jtakg tur¢jo IH PT (matuojant IS termometru) >36,7 (Youden=0,17, AUC 0,6, p=0,009).

Tyrimo metu sudaryti logistinés regresijos modeliai atskirai termometrijos ir termografijos
duomenims. Nustatyta IH temperatiiry jtaka proliferacijai atsirasti: IH PT (matuojant IS
termometru) SS 2.9 (95 proc. PI 1,250-6,749, p=0,013, Nagelkerke R-=0,313), IHP
auksCiausios temperatiiros (matuojant IS termografu) SS 5,8 (95 proc. PI 2,820—11,947,
p<0,001, Nagelkerke R:==0,414), IH PVT (matuojant IS termografu) SS 6,05 (95 proc. PI
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2,997-12,227, p<0,001, Nagelkerke R:=0,427), IH PVT ir aplinkinés odos PVT skirtumo
(matuojant IS termografija) SS 544 (95 proc. PI 17,716-167,149, p<0,001, Nagelkerke
R:=0,644), IH skersmens SS 1.3 (95 proc. PI 1,072-1,606, p=0,008, Nagelkerke
R:=0,284), paciento amZiaus SS 0,65 (95 proc. PI 0,365-0,653, p<0,001, Nagelkerke
R:=0,284), IH gylio SS 1,9 (95 proc. PI 3,080-15,568, p<0,001, Nagelkerke R:=0,284).
Patikrinus faktoriy tarpusavio koreliacija, tik tarp IS termografijos duomeny ir IH gylio
nustatytas vidutinis rySys, Pearsono koreliacijos koeficientas — nuo 0.4 iki 0,53, p<0,001.
Tarp likusiy faktoriy koreliacija silpna. Siekiant jvertinti galimg IH gylio, skersmens ar
paciento amziaus jtakg termometrijos ir termografijos duomenimis, buvo sudaryti tiesinés
regresijos modeliai. Taciau tinkami buvo tik du modeliai, kuriuose iSanalizuota amZiaus,
skersmens ir gylio jtaka IH PT aukS¢iausioms vertéms (R:=0,208) bei IH PVT ir aplinkinés
odos PVT skirtumy vertéms (R=0,305). Abiejuose modeliuose temperatiry didéjimui
statistiSkai patikimai didZiausig jtaka tur¢jo gylis, IH PT aukSCiausioms vertéms
sudarytame modelyje IH gylio b=0,595, p<0,001, IH PVT ir aplinkinés odos PVT
skirtumo modelyje b=0,7, p<0,001. Likusiy modeliy negalima vertinti, nes <0,2.
Apibendrinant galima pasakyti, kad tiksliausiai proliferacija galima numatyti matuojant
IH pavirSiaus temperattrg infraraudonyjy spinduliy termografu. Patys tiksliausias metodai
— apskaiciuoti IH PVT ir aplinkinés odos PVT skirtumg, IH PVT ir IH PT auksciausias

reikSmes.
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ISVADOS

1. Didziausia IH pavirSiaus temperatira (matuojant termometru) nustatyta
proliferuojanciy IH pogrupyje. Temperatiros tarp pogrupiy skyrési statistiSkai
patikimai, taCiau tarp grupiy temperatiiry vidurkiy skirtumai labai nedideli, todel,
remiantis tyrimo rezultatais, klinikinéje praktikoje buty tikslingiau remtis IS
termografijos duomenimis.

2. Matuojant IH pavirSiaus temperattrg IS termografu, temperatiry vidurkiai tarp
pogrupiy skyrési statistiSkai patikimai.

3. AukStesné IH pavirSiaus temperatiira, matuojama IS termografu, didina IH
proliferacijos tikimybe. Visy matavimy duomenys skyrési tarp pogrupiy statistisSkai
patikimai. Tiksliausiai nustatyti IH proliferacija galima matuojant IH PVT
vidurkiy ir aplinkinés odos PVT vidurkiy skirtumg.

4. Gydomy IH peréjima iS proliferuojanéiy | plato pogrupius galima stebéti IS
termografu, nes termometrijos duomenys buvo statistiSkai nepatikimi. Stebint
temperatiiros pokycCius per kiekvieng vizita, matomas statistiSkai patikimas IH
temperatliros maZz¢jimas, kas rodo teigiamg gydymo dinamikg. Duomenys

statistiSkai patikimi matuojant IS termometru ir IS termografu.
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METODINES REKOMENDACIJOS

1. Atvykus IH turinCiam pacientui, reikéty atlikti IS termografija, pamatuoti IH PT
auk$Ciausig temperattrg. Jei temperatira >36,4 °C, apskaiCivoti IH PVT ir
aplinkinés odos PVT skirtumag. Jei §is skirtumas >1,3 ir IH yra veide, lytiniy organy
srityje, tarpvietéje, pasitarus su tévais rekomenduojama pradéti gydymga. Jei tévai
nusprendZia stebéti, rekomenduojama kontrolé po dviejy savaiciy.

2. Esant IH PT aukSciausiai temperattrai nuo 36 °C iki 36,4 °C, rekomenduojama
stebéti kas keturias savaites. Jei temperatira maZesné nei 36 °C, reikia atvykti
kontrolés kas SeSis ménesius.

3. Skyrus gydyma, termografija atlikti per kiekvieng vizitg. Jei temperatlira nemazéja

ir nekinta IH spalva, konsistencija ir dydis, rekomenduojama koreguoti gydyma.
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