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Guo et al.: Color Doppler Ultrasound Combined with Propranolol in the Treatment of Infantile Cutaneous 
Hemangioma

To investigate the efficacy of color Doppler ultrasound combined with propranolol in the treatment of 
infantile vascular cancer is the objective of the study. 126 children with vascular cancer in the Department of 
Dermatology of a provincial hospital were randomly divided into ultrasound, propranolol and conventional 
systematic treatment. Compared with the control group, the experimental group could master more 
detailed and comprehensive information on the volume, depth and elasticity of hemangioma and the size of 
hemangioma in the experimental group decreased by 38.5 % after 1 mo of treatment and 59.7 % after 3 mo 
of treatment. The coagulation function of blood vessels recovered and the blood flow velocity increased by 
22.3 % compared with that before treatment. The effect of rehabilitation treatment was significantly better 
than that of the control group (76.49 %>62.35 %). There was significant difference between the two groups 
in adverse reactions such as blister (p=0.146), infection (p=0.027), pigment change (p=0.033), scar (p=0.032) 
and rash (p=0.007) (p<0.05). The average treatment effect of vascular cancer in the experimental group was 
94.55 %, which had significant statistical significance in the recovery of physical function and coordination of 
patients (p<0.05), and the median survival time and quality of life were significantly different from those in 
the control group (p<0.05). Ultrasound combined with propranolol can effectively improve the condition of 
infant vascular cancer, contribute to the later rehabilitation treatment and improve the quality of life.
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Cutaneous hemangioma is a congenital disease 
showing tumor and vascular malformation due to 
the abnormal development of vascular endothelial 
tissue and surrounding tissues during embryonic 
development. It is usually divided into fresh erythema 
nevus, cavernous hemangioma, mixed hemangioma, 
etc. The probability of infants suffering from cutaneous 
hemangioma accounts for 4 %-5 % of their births[1-3]. 
Patients with cutaneous hemangiomas of different 
shapes and different course of disease also suffer from 
different problems. 50 % of hemangiomas will subside 
by themselves, but the degree of regression is limited. 
Affected by individual physical differences, the residual 
fibrous tissue will affect the aesthetic feeling and affect 
the mental and psychological health of patients and their 
families[4]. Some hemangiomas will have complications 
such as rupture, bleeding and scar during the course of 
the disease, while common treatment methods such 

as freezing, radiation therapy and hormone oral drug 
treatment have poor curative effect and obvious side 
effects, poor drug safety performance and will cause 
skin necrosis and allergy to the growth and development 
of infant patients[5,6].
Color Doppler ultrasound treatment is an ideal 
treatment method. The ultrasound treatment can scan 
the tumor from multiple angles, has the advantages of 
noninvasive and safe, can accurately detect the lesion 
range, evaluate the pathological changes of the tumor, 
and reduce the surgical risk caused by conventional 
laser treatment. Propranolol can effectively reduce the 
effect of vascular endothelial growth factor, inhibit 
the expansion of hemangioma, improve the patient’s 
condition and promote the rehabilitation of the diseased 
site[7,8]. Therefore, this paper explores the efficacy of 
color Doppler ultrasound combined with propranolol 
in the treatment of infantile hemangioma, so as to 
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provide positive and effective treatment schemes and 
suggestions for the treatment of infantile hemangioma.
MATERIALS AND METHODS

General information:
126 children with vascular cancer in the dermatology 
department of a provincial hospital were selected. 
The diagnosis of the disease was confirmed by the 
deputy chief physician and met the standards of skin 
pathology. Ethics committee approval was obtained 
from the Institutional Ethics Committee of The Third 
Affiliated Hospital, Hengyang Medical School, 
University of South China to the commencement of 
the study. Before treatment, all children underwent 
three routine examinations of hematuria and stool and 
functional examinations such as contraindication of 
drug-resistant components, so as to avoid abnormal 
interference factors in the experimental operation. 
Before treatment, they indicated the possible adverse 
reactions, prognostic consequences and treatment 
risks during the medication period to the patient’s 
family members, and signed the informed consent after 
obtaining their consent. The patients were randomly 
divided into experimental group and control group. In 
the control group, routine treatment methods were used 
for intervention according to the clinical experience of 
therapists and the data related to condition of patients in 
the process of treatment were recorded by conventional 
instruments. The experimental group was treated with 
color Doppler ultrasound and propranolol. Before the 

experiment, the age, course of disease, degree and 
type of hemangioma, blood flow velocity and other 
basic information and condition of the patients were 
statistically sorted. The results are shown in Table 1.
In Table 1, the hemangioma types of patients are 
mainly shallow phenotypes, which are mostly found in 
the head, face and trunk. There is no difference in age, 
disease location and type, blood flow velocity and other 
indicators, which is not statistically significant, so the 
later experiment can be carried out.
Research methods and index selection:
There are many causes and types of skin vascular 
cancer. Vascular cancer with different shapes and areas 
has great differences in the distribution of subcutaneous 
tissue and the detection of blood flow velocity. The 
lesion volume, depth, blood flow velocity, thrombin 
and elasticity index of hemangioma were detected by 
Doppler ultrasound and Computed Tomography (CT), 
to master the changes of hemangioma[9,10]. At the same 
time, the treatment efficacy was evaluated on the adverse 
reactions of patients, the satisfaction of patient’s family 
members and the survival of patients after treatment, 
that is, the grade was divided by recording the size, 
surface tension and color changes of hemangioma. 
The tumor shrinkage or surface color regression of 
76 %-100 % was significantly effective and the tumor 
shrinkage or surface color regression of 35 %-75 % was 
partially effective. It is invalid if the tumor shrinks or the 
surface color fades by 0 %-34 %[11,12].

TABLE 1: BASIC INFORMATION OF THE PATIENT

Hemangioma Number of 
cases Age (mo) Lesion area Rash depth Blood flow 

velocity

Type

Superficial 
phenotype 80 (68.96 %) 6.83±6.79 8.95±5.74 3.53±1.18 16.41±11.75

Deep type 26 (22.41 %) 4.49±3.52 5.34±4.12 4.62±2.01 15.39±10.67

Mixed type 10 (8.63 %) 5.26±4.68 6.77±4.80 4.22±1.76 16.23±11.39

Site

Head and face 53 (45.68 %) 5.77±5.26 4.58±1.49 3.47±1.15 17.23±12.16

Trunk 33 (28.44 %) 5.46±3.45 7.43±3.26 3.39±1.13 15.33±10.98

Limb 30 (25.88 %) 7.26±1.28 7.96±2.15 3.51±1.22 16.28±11.57
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Statistical methods:
Statistical Package for the Social Sciences (SPSS) 
22.0 was used where statistical software arranges and 
analyzes the experimental data. If the measurement 
data conforms to the normal distribution, it is expressed 
in the form of meanstandard deviation, i.e. x̄s; the 
comparison between groups was carried out by t-test. 
If the data did not conform to the normal distribution, 
it was expressed by quartile and median, and U-test 
was used. The counting data are expressed by column 
number or percentage, and χ2 or Mann Whitney U test 
formula is used, p<0.05 indicates that the data have 
obvious statistical difference[13].
RESULTS AND DISCUSSION
Analysis of observation results of hemangioma by 
different testing machines was shown below. The 
experimental group used Doppler ultrasound to detect 
hemangiomas and the control group used conventional 
CT to detect hemangiomas. The detection results of 
some hemangiomas are shown in fig. 1.
Fig. 1 shows the detection results of superficial and mixed 

skin vascular cancer. It can be seen that ultrasound can 
better grasp the volume and range of vascular cancer. 
At the same time, the volume of hemangioma, Peak 
Systolic Velocity (PSV) of blood flow, Resistance Index 
(RI) of blood flow and elasticity index of hemangioma 
under different treatment schemes are statistically 
analyzed. The results are shown in Table 2.
It can be seen from Table 2 that the experimental group 
detected by Doppler ultrasound has better detection 
effect on the lesion volume, depth, blood flow velocity 
and elasticity index of hemangioma than the control 
group detected by CT and the ultrasonic detection 
has significant statistical significance on the volume, 
depth and elasticity of deep hemangioma and mixed 
hemangioma (p<0.05), grasp the patient’s condition in 
more detail.
Analysis of therapeutic effects of different treatment 
methods on patients with hemangioma was described 
below. The experimental group was treated with 
propranolol and the control group was treated with 
conventional sebum drugs. At the same time, the 
curative effects of the two groups before and after 
treatment were counted with the help of detection 

Fig. 1: In vivo and ultrasonographic images of (a) Superficial and (b) Mixed cutaneous vascular carcinoma

TABLE 2: COMPARISON OF HEMANGIOMA DETECTION RESULTS BETWEEN THE TWO GROUPS

Note: *means p<0.05 compared with the control group

Index
Superficial phenotype Depth type Mixed type

Experimental 
group Control group Experimental 

group Control group Experimental 
group Control group

Lesion volume

(cm2) 9.23±5.74 8.95±5.69 6.99±4.12* 5.34±4.17 8.13±4.06* 6.77±4.80

Hemangioma 
depth (mm) 3.25±1.12 3.17±1.08 4.28±2.01* 2.13±1.14 3.79±1.45* 1.58±1.21

Blood flow 
velocity

(cm/s) 15.38±11.79 16.41±11.75 15.78±14.98 15.39±10.67 17.34±13.03 16.23±11.39

Elasticity index 1.24±1.17 1.15±1.09 2.74±1.19* 1.23±1.09 1.96±1.05* 1.47±1.01
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image tools. The results are shown in Table 3.
In Table 3, the changes of hemangioma volume, PSV, 
RI and elastic index of the two groups after drug 
treatment are statistically significant compared with 
those before treatment (p<0.05), but with the increase of 
treatment cycle, the curative effect of the experimental 
group is statistically significant compared with that 
of the control group (p<0.05). It has a good effect on 
restoring the elasticity of skin tissue. At the same time, 
the rehabilitation and adverse reactions of patients after 
treatment are sorted out. The results are shown in fig. 2.
It can be seen from fig. 2 that the rehabilitation and 
adverse reactions of patients with vascular cancer 
after different treatment methods are different. Fig. 2a 
shows the cure of the two groups after treatment. The 
rehabilitation of the patients in the experimental group 
is significantly better than that in the control group 
(76.49 %>62.35 %) and the data of the two groups 
have significant statistical difference (p<0.05). In fig. 
2b, the two groups of patients had different proportions 
of adverse reactions such as blisters (25.2 % in the 
experimental group and 27.3 % in the control group, 
p=0.146), infection (4.2 % in the experimental group 
and 7.9 % in the control group, p=0.027), pigment 
changes (54.3 % in the experimental group and 69.8 
% in the control group, p=0.033), scars (16.5 % in 
the experimental group and 32.1 % in the control 
group, p=0.032) and rash (58.3 % in the experimental 
group and 72.4 % in the control group, p=0.007). The 
recurrence rate of adverse reactions in the experimental 
group was significantly lower than that in the control 
group and the difference between color sink of scar 
and rash was the largest. The treatment data of the two 
groups had significant statistical significance (p<0.05), 
indicating that different treatment methods had different 
therapeutic effects on vascular cancer. At the same time, 
explore the relationship between the treatment effect of 
the experimental group and the type and growth site of 
vascular cancer, and sort out the statistics. The results 
are shown in Table 4.

In Table 4, it is found that there is significant statistical 
significance between the treatment effect and the type 
of vascular cancer in the experimental group (χ2= 4.835, 
p=0.308), and the effective rates for superficial vascular 
cancer, deep vascular cancer and mixed vascular cancer 
are 97.5 %, 96.15 % and 90 % respectively. However, 
there is no significant statistical significance between 
the treatment effect and the location of vascular cancer 
in the experimental group (p=0.584>0.05), but the 
diseased sites are trunk, the effective rates of limbs were 
still 26.42 % and 69.69 %. The reason is that ultrasound 
can more carefully and comprehensively check the 
affected area, so that doctors can better grasp the 
relevant information of patients with vascular cancer, 
timely record the changes of patient’s lesion sites and 
the suitability of drugs and avoid the damage of normal 
tissues caused by excessive treatment while obtaining 
curative effect[14-16]. After adjusting the dosage, the 
patient’s condition changes are recorded and the results 
are shown in Table 5.
It can be seen from Table 5 that the changes of patient’s 
condition after treatment with propranolol have changed 
in various indexes. The improvement of hemangioma 
volume, thrombin time, RI and elasticity index in the 1st 

mo and 3rd mo after treatment is statistically significant 
compared with that before treatment (p<0.05), in 
which the hemangioma volume has decreased by 38.5 
% after 1 mo of treatment, After 3 mo of treatment, it 
is decreased by 59.7 % compared with the 1st mo. The 
coagulation function of blood vessels has recovered 
and the thrombin time has recovered from 11 s-13 s 
after treatment. RI increased by 22.3 % after 1 mo of 
treatment and 41.7 % after 3 mo of treatment. It shows 
that the drug treatment can better improve the blood 
flow, relieve the obstruction of blood flow and then 
reduce the risk of aggravation.
Analysis of patient’s satisfaction and treatment effect 
after treatment was described below. The rehabilitation 
and satisfaction scores of patients with different 
treatment schemes are counted and the results are 

TABLE 3: ANALYSIS OF THE EFFECT OF ULTRASOUND IMAGE BEFORE AND AFTER TREATMENT OF 
HEMANGIOMA WITH DIFFERENT DRUGS

Note: *means p<0.05 compared with that before treatment; *#means p<0.05 compared with the control group

Index Before treatment

1 mo after 
treatment in the 

experimental 
group

3 mo after 
treatment in the 

experimental 
group

1 mo after 
treatment in the 

control group

The control group 
was treated for 

3 mo

Volume 6.89±3.77 4.19±2.65* 2.76±1.94*# 6.17±2.65* 5.26±1.03

PSV 69.86±15.13 53.54±12.11* 39.17±9.85*# 65.42±16.01* 58.74±11.63

RI 0.62±0.15 0.85±0.14* 0.99±0.11*# 0.68±0.05* 0.79±0.12

Elasticity index 2.68±1.24 2.98±1.11* 3.01±0.85* 2.71±1.22 2.96±0.69
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TABLE 4: THE RELATIONSHIP BETWEEN THE THERAPEUTIC EFFECT AND THE TYPE AND GROWTH 
SITE OF VASCULAR CANCER IN THE EXPERIMENTAL GROUP

Classification Number of 
cases

Curative effect Chi square test
Significantly 

effective Partially valid Invalid χ2 p

Type

Superficial 
phenotype 80 45 33 2 4.835 0.308

Deep type 26 4 21 1
Mixed type 10 2 7 1

Position

Head, face 
and neck 53 14 38 1 3.768 0.584

Body cadre 33 23 9 1
Limb 30 17 13 0

TABLE 5: CHANGES OF HEMANGIOMA INDEXES BEFORE AND AFTER PROPRANOLOL TREATMENT

Note: *means p<0.05 compared with that before treatment; #means p<0.05 compared with that 1 mo after treatment

Index Volume Plasma thrombin time RI Elasticity index
Before treatment 6.97±3.89 16.5±0.25 0.60±0.13 2.72±1.21
1 mo later 4.28±2.79* 12.4±1.03* 0.74±0.12* 2.82±1.07
3 mo later 2.83±1.97# 11.7±0.53# 0.85±0.12# 2.93±0.81
T1 3.07 4.21 4.14 0.34
F1 3.21 1.49 1.04 0.98
T3 2.31 5.08 3.68 4.40
F3 1.31 0.04 0.14 2.07

Fig. 2: Comparison of (a) Rehabilitation and (b) Probability of adverse reactions between the two groups after hemangioma treat-
ment, (    ) Experimental group; (    ) Control goup

shown in fig. 3.
Fig. 3 shows the satisfaction score of the patient’s family 
members on the treatment effect and the functional 
recovery of the patient after treatment. In fig. 3a, the 
family members of the patients in the experimental 
group have a high score on the treatment effect and the 
average score of satisfaction is 5.73 points, and the score 
of dissatisfaction is only 0.54 points, while the average 
score of satisfaction in the control group is less than that 
of dissatisfaction (3.36 points<4.28 points). In fig. 3b, 
the improvement rate of wound appearance, physical 
function and psychological state of the experimental 
group is higher than that of the control group, and 

the recovery and coordination of the overall function 
of the patients in the experimental group are greatly 
improved, and the difference is statistically significant 
(p<0.05). At the same time, the better treatment effect of 
the experimental group on patients condition can better 
make up for patients defects and has a better positive 
effect on their subsequent physical and mental growth 
and maintenance of mental health. Compared with the 
control group, the value has a very significant statistical 
significance (p<0.01). Regular follow-up visits and 
condition records are made for patients, and the follow-
up treatment process and rehabilitation of patients are 
sorted out. The results are shown in Table 6.
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It can be seen from Table 6 that when the time is within 1 
mo, there is no significant difference in the survival time 
between patients taking propranolol and patients taking 
conventional hormone drugs. The median survival time 
of the experimental group and the control group are 2.5 
mo and 3.5 mo respectively, and the cumulative survival 
time between them is statistically significant (χ2=55.13, 
p=0.042<0.01). When the time was 2 mo, the difference 
of median survival time between the two groups was 
further widened and the statistical significance was 
more significant (p=0.000<0.01), when the later 
medication time exceeds 3 mo, the median survival 
time of patients in the control group increases slightly, 
with the maximum increase of 1.5 mo. The reason may 
be that the patients have drug resistance, so the follow-
up treatment effect is not obvious and the survival time 
is short[17]. The cumulative survival time of patients in 
the experimental group was increasing and there was 

significant statistical significance compared with that in 
the control group (p<0.01).
Environmental pollution and unsafe food hygiene 
will increase various risks of pregnant women during 
pregnancy, causing the rising prevalence of neonatal 
hemangioma. Skin vascular cancer in exposed and 
important parts will also affect the patient’s local 
physical function and appearance. For example, some 
diseased vascular cancer parts are near the lips, nose, 
eyes and lateral ears, the spread of the disease will affect 
the normal operation of organs and the development of 
nervous system. At the same time, some problems such 
as large-area scars and fibrous tissue hyperplasia after 
surgical treatment will also affect the psychological 
status of infants[18-20]. There are some problems such 
as poor effect of common surgical schemes on the 
detection and treatment of hemangiomas. The inner 
walls of some thicker hemangiomas are of different 

TABLE 6: ANALYSIS OF SURVIVAL RESULTS OF PATIENTS UNDER DIFFERENT TREATMENT METHODS

Therapeutic time Time group Grouping Censored data
(%)

Median survival 
time (mo)

95 % confidence 
interval (mo)

≤3 mo

1-30 d Control group 1 (1.4) 2.5 2-3

Experimental group 3 (2.3) 3.5 3-4

Log rank (Mantel-Cos), χ2=55.13, p=0.042

31-90 d Control group 2 (2.6) 3 2.5-4.5

Experimental group 8 (13.3) 8 7.5-9.5

Log rank (Mantel-Cos), χ2=69.082, p=0.000*

>3 mo

90-120 d Control group 1 (4.2) 4 1-7

Experimental group 4 (8.5) 20 17-23

Log rank (Mantel-Cos), χ2=7.289, p=0.031*

≥121 d Control group 2 (10.8) 5 3-7

Experimental group 6 (23.1) 56 45-112

Log rank (Mantel-Cos), χ2=4.186, p=0.001*

Fig. 3: (a) Satisfaction evaluation of treatment effect of patient’s family members, (     ) Experimental group; (     ) Control group and 
(b) Statistics of follow-up functional recovery of patients, (      ) Experimental group; (      ) Control group
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sizes and irregular shapes. It is difficult to detect the 
condition better and completely by traditional CT 
detection, so it is difficult to grasp the changes of 
symptoms. There are no recognized characteristics to 
evaluate the degradation rate and degradation process 
of hemangiomas, the best treatment for hemangioma 
depends on its course[21].
With the introduction of the new instrument, ultra 
wideband images are extended to vascular surgery. 
Doppler ultrasound can better display the condition 
of vascular cancer with complex internal structure, 
small volume and small area. Propranolol is a selective 
drug commonly used in clinical treatment of heart 
diseases such as hypertension and angina pectoris 
beta (β) receptor blockers can effectively improve 
blood flow obstruction[22-24]. Therefore, with the help 
of Doppler ultrasound and propranolol drug treatment, 
we can effectively select the appropriate treatment 
scheme according to individual differences, timely 
and effectively grasp the changes of vascular cancer 
condition, and determine the intervention mode and 
intervention time for a variety of hemangiomas, which 
can effectively increase the understanding of the 
natural course of disease and risk prediction, which has 
important clinical significance.
The results showed that the volume, depth and elasticity 
of deep hemangioma and mixed hemangioma in the 
experimental group detected by Doppler ultrasound 
were more detailed and comprehensive than those in 
the control group detected by CT (p<0.05). After the 
intervention with propranolol, it was found that the 
values of hemangioma volume change, peak blood 
flow velocity and blood flow RI in the two groups 
were significantly higher than those before treatment 
(p<0.05), and the difference in the values of the 
experimental group was more obvious. The therapeutic 
effect of propranolol was further explored. It was found 
that the volume, thrombin time, RI and elasticity index 
of hemangioma in patients were significantly improved 
in the 1st mo and 3rd mo after treatment compared 
with those before treatment. Among them, the size 
of hemangioma decreased by 38.5 % after 1 mo of 
treatment and 59.7 % after 3 mo of treatment compared 
with the 1st mo; the coagulation function of blood 
vessels has recovered. After treatment, the thrombin 
time has recovered from the normal range of 11 s-13 
s and the result of RI after 1 mo of treatment is 22.3 % 
higher than that before treatment, and the value after 3 
mo of treatment is 41.7 % higher than that after 1 mo 
of treatment (p<0.05). It shows that the drug treatment 
can better improve the blood flow velocity and improve 

the obstruction, so as to alleviate the disease and reduce 
the disease.
The adverse reactions of patients after treatment were 
counted and the results showed that the rehabilitation 
of patients in the experimental group was significantly 
better than that in the control group (76.49 %>62.35 
%), and there were significant differences in blisters 
(p=0.146), infection (p=0.027), pigment changes 
(p=0.033), scars (p=0.032) and rashes (p=0.007) 
between the two groups (p<0.05). With the help of 
Doppler ultrasound and propranolol drug treatment, 
the effective rates of superficial vascular cancer, deep 
vascular cancer and mixed vascular cancer can reach 
97.5 %, 96.15 % and 90 %, and the significant effective 
rates of trunk and limbs can reach 26.42 % and 69.69 %.
At the same time, the patients were followed up after 
treatment, and the results showed that, the family 
members of the patients in the experimental group 
had a high score on the treatment effect, the average 
score of satisfaction was 5.73, and the recovery and 
coordination of the overall function of the patients 
were greatly improved. The difference was statistically 
significant compared with the control group (p<0.05). 
The rehabilitation and treatment process of the patients 
showed that when the time was 2 mo, the difference 
of median survival time between the two groups was 
further widened and the statistical significance was 
more significant (p=0.000<0.01). With the increase of 
time, the median survival time of patients in the control 
group increased slightly, with the maximum increase of 
1.5 mo. The cumulative survival time of patients in the 
experimental group increased and there was significant 
statistical significance with the survival time of patients 
in the control group (p<0.01).
In conclusion, color Doppler ultrasound combined with 
propranolol can effectively monitor the condition of 
infant vascular cancer and on this basis, give targeted 
drug treatment to help them formulate personalized 
plans. At the same time, drug treatment can effectively 
control the expansion of lesion area, promote the 
rehabilitation process, reduce disease recurrence and 
adverse reactions, greatly improve the quality of life of 
patients, and provide reference for clinical research.
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