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Abstract

Aim: Infantile hemangiomas are the most common benign vascular tumours in infants. In this study, we aimed to evaluate the effective-
ness of propranolol therapy in patients with infantile hemangioma.

Materials and methods: This study included patients with infantile hemangiomas in the age range of 0 to 24 months who received
propranolol therapy between September 2015 and 2019. Hemangioma activity score, ultrasonography imaging and photographic evalu-
ations were performed before and at 6 months of treatment. Parental satisfaction with the results of treatment was recorded.

Results: Our study included 85 patients with infantile hemangioma requiring treatment. Twenty patients were boys and 65 were girls.
The mean age at starting treatment was 7.2+5.9 months (median: 5.0). While the average lesion area measured by ultrasonography
before treatment was 209.7+207.5 mm?, it reduced to 105.1+145.7 mm? (p<0.001) after treatment. Similarly, while the mean heman-
gioma activity score was 3.8+0.9 before treatment, it decreased significantly to 1.3£0.8 after the treatment (p<0.001). A noticeable im-
provement in photographic evaluation with the treatment was observed in infantile hemangiomas of the patients and 82% of the families
were satisfied with the results of the treatment.

Conclusions: The results of the study suggested that propranolol therapy used in the treatment of infantile hemangioma is an effective
treatment option according to the photographic comparison, ultrasonography data, and hemangioma activity score evaluations.
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INTRODUCTION

to 18 months. Infantile hemangiomas, if not complicated,
could regress. Therefore, patients who did not need treat-

Infantile hemangiomas (IH) are the most common type of
vascular tumours in infancy and childhood.!? Uncompli-
cated infantile hemangiomas, can be usually observed up

ment were followed up without the propranolol treatment.
However, infantile hemangiomas should be treated in the
setting of bleeding, ulceration, functional dysfunction and
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no regression of the lesion.? Today, propranolol has become
the mainstay of the treatment of this condition.*

Two scoring systems for infantile hemangiomas have
been proposed to help clinicians assess the disease severity
and treatment response: 1. The Hemangioma Severity Scale
(HSS) was created in 2012 to divide patients into subgroups
according to their complication risk profile and to help
guide to their treatment needs.’; 2. Hemangioma activity
score (HAS) was developed in 2011 and is largely based
on colour profiles of infantile hemangioma lesions.” In the
performed studies so far, while determining the effective-
ness of propranolol in the treatment, evaluations were also
done with ultrasonography (USG) data and photographic
evaluations.%” There is no study in the literature, in which
photographic evaluation, HAS score, and USG data were
used together in the follow-up of infantile hemangiomas.

AIM

Our aim in this study was to evaluate objectively the
efficiency of propranolol in treating patients with infantile
hemangioma who received propranolol treatment by ques-
tioning HAS scores, USG data, photographic evaluations
and satisfaction of their families.

MATERIALS AND METHODS

We included in this study patients diagnosed with infan-
tile hemangioma between September 2015 and September
2019 (aged 0-24 months), who started to take propranolol
orally and were followed up afterwards. Ethics committee
approval (2018/08) was obtained from the local Clinical
Research Ethics Committee. The parents of the children
included in the study were given detailed information
about the study and a written informed consent was
obtained from them.

A detailed medical history and demographic informa-
tion of the patients included in the study were obtained.
The hemangioma location, size, and hemangioma type were
recorded from the files. USGs were performed to patients
as radiological imaging. The patients were evaluated by a
cardiologist with physical examination, echocardiography
(ECHO) and electrocardiogram before treatment. While
initiating propranolol therapy, the patients were hospital-
ized and monitored to ensure that they were not exposed to
the side effects of the drug. Subsequent visits of the patients
were done in the outpatient clinic. The drug was started with
a low dose of 0.5 mg/kg/ per day for two days and reached
up to 2 mg/kg/day. Blood pressure, pulse, respiration, and
blood sugar were monitored during the hospital stay. The
patients were invited to weekly controls within the first
month after starting the propranolol treatment and month-
ly controls after the first month. Hemangioma dimensions
of the patients were measured regularly every month with
USG and photographic evaluation. Photographs of the

patients before treatment and at 6 months of treatment
were evaluated according to the scoring used in a study per-
formed by Janmohamed et al.® and the patients’ scores were
recorded as response to the treatment (Table 1).

Table 1. Haemangioma Activity Score Form®

Criteria Title Score
Swelling score

Deep swelling: tense haemangioma 6 point
‘Neutral’ or <50% reduction at follow-up 4 point
250% reduction at follow-up 2 point
No more swelling at follow-up 0 point
Colour

Bright/shining red all over [5] OR bright- 5 point/ 4 point
red edge [4]

Red or red-purple OR matt red edge 3 point
Blue (or blue background in deep heman- 2 point
giomas)

Grey 1 point
Skin-coloured after activity 0 point
Total

Number of items scored

Preliminary HAS=total + number of items

scored

Ulceration

Ulcer <1 cm? 0.5 point
Ulcer 1-25 cm? 1 point
Ulcer 225 cm? 2 point

HAS=preliminary HAS+ulcer score

Statistical analysis

Statistical analysis was performed using SPSS 22.0 for
Windows (SPSS, Inc.; Chicago, USA) package program.
Descriptive values are stated as number (n), percentage
(%), mean (avg.), and Standard deviation (SD), median
(median). Pearson chi-square and Fisher tests were used
to compare categorical variables. The conformity of the
data to normal distribution was tested with the Kolmogor-
ov-Smirnov and Shapiro-Wilk tests. Continuous variables
were compared with parametric tests (paired sample ¢ test
and ¢ test in independent groups) where it fits normally,
and nonparametric tests (Wilcoxon, Mann-Whitney U,
and Kruskal-Wallis test) where it does not comply with
normal distribution. Significance level was taken as p<0.05.

RESULTS

Between September 2015 and September 2019, a total of
236 patients applied to our clinic with the diagnosis of

68

Folia Medica | 2022 | Vol. 64 | No. 1



hemangioma. Eighty-five of these patients were included
in the study. Similar to the relevant literature, the follow-
ing points were taken into consideration when the patients
were included in the treatment: cases with infantile heman-
gioma posing cosmetic problems, ulcerated, bleeding, large
size, respiratory distress and intention to require surgery
if left untreated were treated.> Twenty patients were male
(23.5%) and 65 were female (76.5%) (Table 2). The birth
week of the patients included in the study was 37.5+2.2
weeks (Table 3). Five patients (5.9%) were delivered ear-
ly preterm, 8 patients (9.4%) were late preterm, and 72
patients (84.7%) were born in term. Two patients (2.4%)
were born under 1500 g, 15 patients (17.6%) weighed 1500-
2500 g and 68 patients (80.0%) - 2500 g and above. While
76.5% of hemangiomas were single, 23.5% were multiple,
and the most common areas were head-neck with 42.4%
and extremity-body with 34.1%, respectively (Table 4).
Only 2 patients (2.4%) had visceral involvement and this
involvement was in the liver. Looking at the locations of
hemangiomas in the body, single hemangiomas are seen in
43.1% head-neck, 33.8% extremity-body, 12.3% anogenital
region; multiple hemangiomas were seen in 40.0% head-
neck, 35.0% extremity-body, 10.0% internal organs. There
was no statistically significant difference between hemangi-
oma being single or multiple and their location (p=0.063).
When the distribution of hemangiomas on the skin was ex-
amined, it was observed that 42.4% were superficial, 22.4%
were deep and 35.3% - mixed. While 49.4% of the patients
had no complications related to hemangioma, 32.9% of
them had cosmetic problems, 5.9% had ulceration, 5.9%
had bleeding and 5.9% had other complications (Table 5).

Table 2. Gender and parent kinship status in the cases

n %
Gender
Male 20 23.5
Female 65 76.5
Kinship
Yes 12 14.1
No 73 85.9

n: frequency

Infantile Hemangioma

Consumptive hypothyroidism was observed in hepatic and
parotid infantile hemangiomas in previous studies.” There-
fore, we checked thyroid function tests (TSH and FT4) in
all patients with infantile hemangioma before the propran-
olol treatment. In the examination results, there were 6 pa-
tients (7.1%) who were accepted to have hypothyroidism
with Free T4 (FT4 0.8-1.9 ng/dL) and TSH (TSH: 0.27-4.2
mIU/L) values outside the reference range. The propranolol
dose given in the treatment of the patients was determined
by the recommendation of the pediatric cardiologist after
evaluation with ECHO. Propranolol was given to 18.8%
of the patients at a dose of 1 mg/kg/day and to 81.2% at
a dose of 2 mg/kg/day. Mean age to start treatment was
7.245.9 months (median 5 months, range 0-24 months).
Mean propranolol discontinuation time was 8.3+4.6 (me-
dian 8 months). We could not achieve the desired result
in our 15 patients on propranolol treatment. Side effects
of medication and discontinuation of the treatment were
considered as the reason for the failure. Propranolol-relat-
ed complications were observed in 4 patients (4.7%); respi-
ratory distress in 2 patients, hypoglycemia in 1 patient, and
hypotension in 1 patient. In 4 of our patients, treatment was
discontinued due to drug complications. The patients we
call non-follow-up are those who do not apply to our clinic
after starting treatment due to the reasons we do not know,
or who come to our clinic irregularly and cannot be fol-
lowed up regularly. Approximately 3.5% of the patients did
not come to follow-up, and 14.1% of them were followed
up at irregular intervals. Therefore, USG and photographic
evaluations of these patients could not be done completely.
Sonographic lesion size was measured in 75 (78.8%) of the
cases included in the study and photographic evaluation
was performed in 70 (82.4%) cases. The lesion area and the
change of HAS score in the USG were examined before and
after the treatment. USG area before the propranolol treat-
ment of infantile hemangiomas was 209.7+207.5 mm?, it
decreased to 105.1+145.7 mm? after treatment which was
a statistically significant reduction (p<0.001) (Table 6).
Similarly, while the mean HAS score was 3.8+0.9 before
the treatment, it decreased to 1.3+0.8 after treatment which
was statistically significant (p<0.001) (Table 6). Significant
improvement was also observed in the photographic evalu-
ations of the patients (Figs 1-3). In general, the families of

Table 3. Descriptive information regarding age, birth week, body weight, height, and head circumference of the cases

Unit n Mean + SS Median Minimum-Maximum
Age month 85 7.2+5.9 5.0 0-24
Birth week week 85 37.542.2 38.0 29-41
Birth weight g 85 3039.2+£749.0 3100.0 745-4700
Body weight g 85 7469.2+2195.9 7000.0 955-14000
Height cm 85 66.7£9.6 66.0 33-95
Head circumfer- | 85 422440 420 23.5-49.0

ence

n: frequency; SS: standard deviation
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Table 4. Number of hemangiomas and their involvement loca-  Table 5. Distribution of hemangioma complications
tions

n %
n % There are no complications 42 49.4
A single hemangioma 65 76.5 Cosmetic problem 28 329
Multiple hemangioma 20 23.5 Ulceration 5 5.9
Head-neck 36 424 Bleeding 5 59
Extremity-body 29 34.1 Ulceration + bleeding + cosmetic 24
) problems '
Periocular 8 9.4
Airway obstruction 1 1.2
Anogenital 8 9.4
Bleeding + cosmetic problems 1 1.2
Internal organ 2 24 .
Mortality secondary to Kasabach 12
Inside mouth 2 24 Merritt syndrome :
Total 85 100.0 Total 85 100.0
n: frequency; % : column percentage n: frequency
Table 6. Comparison of patients with USG and HAS score before and after propranolol treatment
n Mean + SD Median Minimum-Maximum p*
Receiving USG before treatment 75 209.7+207.5 126.0 3.0-1250.0 0.001
<0.
Receiving USG after treatment 75 105.1+145.7 41.0 0.0-640.0
HAS score before treatment 70 3.8+0.9 4.0 2.0-6.0 0.001
<0.
HAS score after treatment 70 1.3+0.8 1.3 0.0-4.0

HAS: haemangioma activity score; * Wilcoxon test

Figure 1. Example of infantile hemangioma before and after treatment. (a) a hemangioma on the left leg before treatment; (b) a hem-
angioma on the left leg after treatment.
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Infantile Hemangioma

Figure 2. Example of infantile hemangioma before and after treatment. (a) a large hemangioma in the right post auricular area before
treatment; (b) a hemangioma in the right post auricular area after treatment.

Figure 3. Example of infantile hemangioma before and after treatment. (a) a hemangioma in the left chest area before treatment; (b) a
hemangioma in the left chest area after treatment.
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the patients (82%) who regularly attended to the treatment
follow-up stated that the propranolol treatment was ben-
eficial in the regression of infantile hemangioma. No in-
formation was obtained or negative reports were received
from the families (18%) who had irregular or no follow-up
visits.

DISCUSSION

Although infantile hemangiomas usually enter the process
of involution spontaneously, it is necessary to closely mon-
itor the natural course of these benign lesions. It should be
taken into consideration that infantile hemangiomas can
progress and, accordingly, have undesirable results and
the necessity of early treatment should be evaluated very
well.1% It has been stated in the literature that propranolol is
effective in the treatment of infantile hemangioma.'! In our
study, it was shown that the propranolol therapy applied in
indicated cases such as infantile hemangiomas being large
in size, causing bleeding and ulceration, airway obstruction
and cosmetic problems was effective.

In this study, 85 patients were evaluated over a 4-year
period. Similar to the study conducted by Ding et al.!?,
infantile hemangioma was observed more frequently in
femalesin our study. Boo etal.’* found thatlow birth weight
was a risk factor for IH, while for Ding et al.!? it was also the
low gestation week. In our study, contrary to these studies,
patients born in term and birth weight over 2500 g were
more frequent. Similar to the study conducted by Diizenli
Kar et al.', cosmetic problems were observed more fre-
quently in our study too. Oliveira et al.!® emphasized that
the presence of hemangioma should not be ignored in the
patients with stridor. In our study, airway obstruction
was observed in one patient who presented with stridor.
Mortality secondary to Kasabach-Merritt Syndrome was
observed in one of our patients. In our study, hypothyroid-
ism was detected in 6 of 85 patients as a result of thyroid
function tests that were examined before the propranolol
treatment. In our study, as consistent with the literature,
propranolol treatment was found to be effective for infan-
tile hemangiomas.>!11* In the literature, propranolol has
been used (2 mg/kg/day) as two divided doses in the treat-
ment of infantile hemangioma.!®* We used the propranolol
in accordance with the literature. Zhang et al.'” mentioned
sleep disorders, diarrhea, and bronchospasm among the
side effects of propranolol in the treatment of infantile
hemangioma. However, in our study, respiratory distress,
hypoglycemia and hypotension were among the observed
side effects.

The HAS that we used in our study and the HSS report-
ed by Moyakine et al.!8 are the scores used to evaluate the
treatment of infantile hemangiomas. Haggstrom et al."’
state that the HSS is important in evaluating the clinical
results of infantile hemangioma. In a study, it was report-
ed that the propranolol treatment was effective in patients
with infantile hemangioma using HAS scoring.?® The

authors think the HAS is more suitable to use in photo-
graphs. Janmohamed et al.2! concluded in their study that
the HAS was preferred to the HSS in evaluating the re-
sponse of infantile hemangioma to this treatment. Mull et
al.*> and Moyakine et al.? reported that the HSS may con-
tribute to making treatment decisions in the patients with
infantile hemangioma. In the light of the data in the litera-
ture, we used the HAS scoring in our study to evaluate our
patients’ response to propranolol therapy. In some studies,
besides scoring such as HAS and HSS, photographic eval-
uation was used to evaluate the response to the treatment,
whereas in other studies, evaluation was performed with
USG. In the studies conducted by Jamshidian-Tehrani et
al.” and Al-Mahdi et al.?4, the evaluation of the cases with
infantile hemangioma was performed with USG. Jamshid-
ian-Tehrani et al.” showed that USG and color Doppler
imaging were useful methods for monitoring and eval-
uating the treatment response. In our study, follow-up of
the patients was performed by exploring USG evaluations
before, during, and after the treatment. In the study con-
ducted by Ainipully et al.}!, the effectiveness of propranolol
in infantile hemangioma was investigated by interpreting
the photographs taken in the follow-up of the patients with
infantile hemangioma with visual analog scale, measuring
hemangioma dimensions in length and width and evaluat-
ing the satisfaction of the parents. In the study of Kridin et
al,® in the clinical evaluation of the patients receiving oral
propranolol, the photographs of each case taken at the con-
trols were evaluated using a visual analog scale. And also in
the study of Kim et al., the photographic evaluations were
done in the controls of the patients with infantile hemangi-
oma who received the propranolol treatment. In our study,
each patient’s photographic evaluations were made before,
during, and after treatment, and a significant improvement
was observed in infantile hemangiomas with the proprano-
lol treatment. Approximately 82% of patients’ families stat-
ed that the propranolol treatment visibly reduced the size
of IH and dimmed its colour.

In our study, while evaluating the response to the pro-
pranolol treatment, the HAS scoring, USG data, and pho-
tographic evaluation were taken as criteria. Familial’ satis-
faction was questioned at every check. Considering other
studies in the literature, we believe that our study is more
objective, since the HAS score, the USG data, and pho-
tographic evaluation were used together to evaluate the
response to the treatment.

CONCLUSIONS

To our knowledge this is the first study in which the HAS
score, the USG data, and photographic evaluation parame-
ters were used together. As a result of all these evaluations,
the propranolol treatment in our study was found to be
an effective and reliable treatment modality in infantile
hemangiomas.
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Pe3tome

Llenb: [JeTckye reMaHTMOMBI SABJIAIOTCA HaubosIee pacIIpOCTPaHEHHBIMM JOOPOKaueCTBEHHBIMM COCYAMUCTBIMY OITYXOJIAMM Y fieTelr. B
3TOM JICCIIEiOBAHMI Hallell IIe/bI0 6bITO OLeHUTb 9D GEKTVBHOCTD TePAIINy IIPOIIPAHOIONOM Y JeTell ¢ FeMaHIMOMaMI.

Matepuanbl U MeTofbl: B 370 1ccnenoBaHye ObIIM BKITIOYEHBI MTAIMEHTBI C TeMAaHTMOMaMI Cpefy feTell B BozpacTe ot 0 o 24
Mecsi1ieB, MOMy4YaBlle JiedeHre IIPOIIPAHOIONOM B Iepuofi ¢ ceHTAOps 2015 mo 2019 rop. ViccnenoBaHusa aKTMBHOCTY eMaHTUOM,
Y/IBTPasBYKOBOE MCCIefoBaHue 1 (poTorpaduieckite OLeHKM IPOBOAMIICH O U Ha 6-M Mecstle nederns1. CoobmaeTcs 06 ynoBeT-
BOPEHHOCTU POJUTENEN pe3y/IbTaTaMy JIeYeHUA.

Pesynbratbl: B Hale nccegoBaHe OblIM BK/IIOYEHDI 85 MAlMEHTOB C TeMaHIMOMaMI CPERY AeTell, Hy)KaloWuxcs B 1edeHnu. 20
HAIeHTOB ObUIM MabuuKaMu 1 65 geBoukamu. CpeHMIT BO3PACT Ha ICXOLHOM YPOBHe cOCTaB/Lin 7.2 + 5.9 Mecsna (B cpepteM: 5.0).
B ToO Bpems Kak cpefH:AA IUIONa/ib IOPaskeHM s, M3MepeHHas ¢ noMolpio Y3V fo neyennus, cocrapysna 209.7 + 207.5 MM?, Ioce Jie-
4YeHMA OHa yMeHbIMIach fo 105.1 + 145.7 MM? (p<0.001). TouHO TaK e, XOTA CpeRHMIT 6a/T aKTUBHOCTY F€MAaHIMOMBI COCTABISII 3.8
+ 0.9 1o nedeHyst, OH 3HAYUTEIBHO CHUSWICA 10 1.3 + 0.8 mocre nevenns (p<0.001). 3ameTHOe ynydlieHre n0 GOTOOLIEHKE TeYeHNs
HaO/MI0AIOCh B JeTCKMX T'eMaHIIOMax MalueHToB 1 82% ceMeit ObIIM yLOBIETBOPEHBI pe3yIbTaTaMM JIeYeH L.

3ak/toueHne: PesynbTaTbl NCCIEOBAaHMA MOKA3a/M, YTO TePAINs MIPOIPAHOIONOM, VCIIOIb3yeMas /IS JIeYeHMsA TeMaHTUOM Y Jie-
Teil, Ob1a 9¢pHeKTUBHBIM BapyaHTOM JIedeH) s Ha OCHOBe CpaBHeHMs poTorpaduit, faHHbIX Y3V 1 OLjeHKYM aKTMBHOCTY TeMaHIMOMBI.
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