Role of ultrasound in diagnosis and differential diagnosis
of deep infantile hemangioma and venous malformation
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ABSTRACT

Objective: For vascular anomalies, when clinical findings are not sufficient, auxiliary examination is essential. In this study,
we characterize and differentiate the ultrasound (US) findings of deep infantile hemangioma (DIH) and venous
malformation (VM).

Methods: A total of 135 patients (140 lesions) with clinically proven DIH and VM were analyzed. The following US
characteristics were assessed: size, shape, border, echogenicity, echotexture, vascularity, and lesion softness. One-way
analysis of variance, nonparametric test, y* test, Fisher exact test, and paired sample t-test were used to analyze the
US results.

Results: On gray-scale US images, DIH and VM were more common in subcutaneous soft tissue, but VM could invade the
muscle. Most DIHs were expressed as hyperechoic structures (47.0%), had a well-defined border (74.2%), and were
homogeneous (53%), whereas the majority of VMs showed mixed echoic with anechoic structures (87.8%), had an
ill-defined border (58.1%), and were heterogeneous (100%). On color Doppler US, most DIHs (90.9%) showed high vascular
density, whereas only a few blood flow signals were found in most VMs (98.6%). On elastic US, VM was softer than DIH
(29 = 0.8 vs 2.6 = 0.5; P =.048). After DIH involution, the distance from the body surface increased (P = .015); the lesion’s
vertical diameter, peak arterial systolic velocity, and Vmax were significantly decreased (P = .006, P = .047, and P = .026,
respectively). Also, early VM (<18 months) has the typical US performance of VM. Compared with elastic US, gray-scale
and Doppler US provided stronger evidence for differential diagnosis.

Conclusions: DIH and VM have different US manifestations that can provide evidence for diagnosis and differential
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diagnosis of DIH and early VM. (J Vasc Surg: Venous and Lym Dis 2019;7:715-23.)
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In 1982, John B. Mulliken first proposed a classification
method based on the biologic characteristics of vascular
endothelial cells. The International Society for the Study
of Vascular Anomalies categorizes the previously tradi-
tional “vascular anomalies” as vascular tumors and
vascular malformations.! Vascular tumors are true neo-
plasms that originate from the cellular proliferation of
endothelial cells; the origin of vascular malformations is
an abnormal embryonic development of the vascular
buildup after the endothelial stage.’

Infantile hemangioma (IH), the most common benign tu-
mor in infants, affects about 1.2% to 12% of infants younger
than 1year.? It has a characteristic natural history of occur-
rence within a week or a month after birth, rapid
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proliferation, and spontaneous regression after 1 year of
age. During the proliferative phase, IHs can be classified
on the basis of their depth: superficial IH, deep IH (DIH),
and combined IH? Typical IH is manifested as a red
strawberry-like lesion. Vascular malformations occur in
approximately 03% to 0.5% of the population.** Venous
malformations (VMs) are the most common type. VM
exists at the time of birth, but sometimes it is not obvious.
VMs grow proportionally with the human body and do
not spontaneously involute. The typical VM is manifested
as an ectatic superficial vein, purple vein bubbles, or blue
tones involving the skin.

The two abnormal vascular conditions are fundamen-
tally different, not only in their anatomic, histologic, and
pathophysiologic characteristics but also in their clinical
manifestations. In most cases, a careful history and phys-
ical examination provide enough data to clinically distin-
guish VM and IH.° However, in some cases, the medical
history and clinical presentation can be confusing, espe-
cially for infants and young children.

When clinical findings are not sufficient, distinction
between the two diagnoses is often made by additional
noninvasive methods.” Ultrasound (US) is the first-line mo-
dality for evaluating cutaneous and subcutaneous mass le-
sions, and it plays a major role in the evaluation of vascular
anomalies by providing valuable information for diagnosis,
assessment of lesion extent, and monitoring of response to
therapy. This is particularly useful in the management of
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lesions present in deep soft tissues that can be difficult to
assess clinically. In this study, we present the US image find-
ings of DIHs and VMs and their utility in differential diagnosis.

METHODS

Patients. In this study, we retrospectively reviewed the
data of 135 patients (140 masses) who were treated at
our hospital between January 2014 and December 2016.
The data were obtained from the Department of Ultra-
sound, Shanghai Ninth People’s Hospital, School of Med-
icine, Shanghai Jiao Tong University (Shanghai, PR China).
All patients had not been treated earlier and were clini-
cally difficult to diagnose without auxiliary examination.
Institutional Review Board approval was also obtained
for the retrospective review of patients’ medical data.

Imaging methods. Certified sonologists (who had
together performed >2000 examinations every year)
performed US on patients with DIH or VM with a linear
7-11 MHz multifrequency transducer (GE Voluson E8; GE
Healthcare, Zipf, Austria) and 10 MHz transducer (MyLab
Twice; Esaote, Genova, Italy). The whole affected body
region was examined. The lesions were evaluated using
gray-scale, color Doppler, and elastic US.

Because certain VMs have a wide range of lesions and US
cannot accurately measure the size of the mass, the lesion’s
size was represented by its vertical diameter. The distance
from the body surface means the distance from skin sur-
face to the most superficial border of the lesion.

On color Doppler US, the degree of vascularity can be esti-
mated by counting the number of vessels (color pixels) per
square centimeter in a region of interest within the area of
greatest intralesional vascularity. Dubois et al® categorized
the vascular density of lesions: high vascular density, if
more than five vessels are present per square centimeter:
moderate vascular density, if two to four vessels are present
per square centimeter; and low vascular density, if fewer
than two vessels are present per square centimeter.

According to Teusch et al,” the masses were assessed
for the ratio of soft tissue and stiff tissue and categorized
into five grades (Table |). The grade level increased with
increasing tissue stiffness. The highest grade had the
highest level of tissue stiffness, whereas the lowest grade
had the highest percentage of soft tissue.

Data analysis. Statistical analyses were performed using
SPSS 19.0 Statistics for Windows software (IBM Corp,
Armonk, NY). One-way analysis of variance (ANOVA),
nonparametric test, y* test, Fisher exact test, and paired
sample t-test were used to analyze the US findings of DIHs
and VMs; P< .05 was defined as being statistically significant.

RESULTS

In this study, we defined multiple separate masses in a
patient as multiple lesions. Five patients in the DIH group
had two lesions. Of 140 lesions, we identified 66 DIH and
74 VM lesions.
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ARTICLE HIGHLIGHTS

- Type of Research: Single-center retrospective case-
control study
Key Findings: In 135 patients (140 lesions), deep
infantile hemangioma (DIH) and venous malforma-
tion (VM) had different ultrasound (US) manifesta-
tions. On gray-scale US, DIHs were hyperechoic
structures (47.0%), had a well-defined border
(74.2%), and were homogeneous (53%); VMs showed
mixed echoic with anechoic structures (87.8%), had
an ill-defined border (58.1%), and were heteroge-
neous (100%). On color Doppler US, DIHs (90.9%)
showed high vascular density, whereas only a few
blood flow signals were found in VMs (98.6%). On
elastic US, VM was softer than DIH (29 *= 0.8 vs
26 = 0.5; P =.048).
- Take Home Message: US is suitable for differential
diagnosis between DIH and VM and is able to
confirm the diagnosis of each.

Clinical findings. We noted the relevant clinical find-
ings, such as age, sex, and lesion site (Table Il). Ten
patients in the DIH group had multiple IHs, of whom five
had combined IH and DIH (only DIH is included in this
study) and five had multiple DIHs. In this study, we did
not include cases with combined DIH and VM.

With respect to anatomic site, the incidence of lesions
in the DIH group was highest in the head and neck
(39/66 [59.1%]), followed by the trunk (24/66 [36.4%]);
there were only three cases (4.5%) of DIH in the extrem-
ities. The majority of VMs were present in the head and
neck (33/74 [44.6%]) or extremities (33/74 [44.6%)]); only
eight cases (10.8%) were present in the trunk. There
was a significant difference in the tumor site of DIH
and VM (Fisher exact test, P = .000).

Gray-scale US characteristics. Table Il summarizes the
gray-scale US findings. For DIHs, the average (= standard
deviation [SD]) distance from the body surface was
2.7 = 14 mm (Fig 1, A). For VMs, we also observed anechoic
structures under gray-scale US (Fig 2, A). The average (* SD)
diameter of anechoic structures was 32 = 1.6 mm. The
vertical diameter of the DIH group was smaller than that of
the VM group, and this difference was statistically signifi-
cant (ANOVA, P=.032). Furthermore, there were significant
differences between DIH and VM lesions in regard to
involved tissue (Fisher exact test, P = .000), shape (¥ test,
P = .000), border ()(2 test, P = .009), echogenicity (Fisher
exact test, P = .000), echotexture (Fisher exact test, P =
.000), and phleboliths (Fisher exact test, P = .000).

Doppler US features. We observed high vascular den-
sity (60/66 [90.9%]) in most of the DIHs (Fig 1, B). On
the contrary, only a small amount of blood flow was
found in most VMs (73/74 [98.6%]; Fig 2, C). More
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Table I. Elasticity score

important, there was an increase in blood flow signal
after compression in VMs (Fig 2, C and D). In some VM
lesions (20/74 [27.0%]), flow was discernible only during
compression and release of the lesion.

Spectral Doppler US showed that arterial and venous
spectra can be measured in the DIH group (Fig 1, C and
D). The average (= SD) peak arterial systolic velocity
PASV) was 362 + 256 cm/s, the average (= SD) resis-
tance index (RI) was 0.6 = 0.1, and the average (+ SD)
maximum venous velocity (Vmax) was 11.6 = 7.6 cm/s.
Furthermore, we found supply arteries in 21 lesions in
the DIH group. Only the venous spectrum can be
measured in the VM anechoic structures (Fig 2, A and
B). The Vmax was 6.8 = 4.6 cm/s. Only a small amount
of the arterial spectrum could be measured in VMs (2/
74 [2.7%)]). The average PASV was 12.5 cm/s; the average
Rl was 0.62. Vmax was significantly different between
DIH and VM (ANOVA, P = .000).

—_

Elastic US findings. Forty patients with DIH and 43 pa-
tients with VM underwent elastic US. All patients in the
DIH group had scores of 2, 3, or 4 points (Fig 3); all VM
patients had scores of 2 or 3 points (Fig 4). The mean
(= SD) elasticity values were 2.9 + 0.8 and 2.6 = 0.5 for DIH
and VM, respectively. The elasticity value of the DIH group
was slightly higher than that of the VM group, and this
difference was statistically significant (ANOVA, P = .048).

Table Il. Clinical characteristics of deep infantile heman-
gioma (DIH) and venous malformation (VM)

|m
(]
x

Female 39 (63.9) 40 (54.1)

Average 5.6 months 15 years

Range 1-23 months 0O-55 years

Head and neck 39 (59.1) 33 (44.6)

Extremities 3 (4.5) 33 (44.6)
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Table Ill. Summary of gray-scale ultrasound (US) charac-
teristics of deep infantile hemangioma (D/H) and venous
malformation (VM)

Depth, mm 101 £ 55 13.2 + 81

Subcutaneous soft tissue 59 (89.4) 61 (82.4)

Subcutaneous soft tissue and
muscle

0 (0) 6 (81)

Shape

Irregular 6 (9.1) 48 (64.9)

Well-defined 49 (74.2) 31 (41.9)

Echogenicity

Hypoechoic 25 (37.9) 6 (81)

Anechoic tubular structures only 0 (0) 3 (4.)

Homogeneous 35 (53.0) 0 (0)

Phleboliths

Comparison of VMs in different age groups. Because
VM patients have a large age span, we divided them
into two groups according to age (Table V). pediatric
(<18 years old) and adult (=18 years old). There was no
statistically significant difference in the vertical diameter
(1.6 £ 71 mm vs 14.8 = 8.9 mm) and anechoic structure
diameter (2.9 = 1.5 mmvs 3.4 = 1.8 mm) between the two
groups (ANOVA, P = 112, P = .250). Vmax was greater
in the adult group than in the pediatric group
(5.8 £ 2.8 cm/s vs 8.0 = 6.1 cm/s; ANOVA, P = .043).

Comparison of focal VMs (F-VMs) and diffuse VMs
(D-VMs). VMs can be classified into focal and diffuse
lesions'® on the basis of the lesion’s margins. The F-VM
had a well-defined or circumscribed margin with a sharp
abrupt transition from the surrounding tissue and
remained confined to its tissue and fascial planes (n = 31).
The D-VM had an ill-defined margin and irregular inter-
face with the surrounding tissue, and it appeared to cross
tissue and fascial planes (n = 43).

According to the classification criteria, F-VMs are
confined to subcutaneous soft tissue or muscle, whereas
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Fig 1. Deep infantile hemangioma (DIH) in a 5-month-old boy who presented with a small nodule in the neck that
was noticed 2 weeks after birth. A, Transverse gray-scale ultrasound (US) shows a well-defined hypoechoic nodule
confined to the subcutaneous soft tissues. B, Transverse color Doppler US shows high vascular density.
C, Transverse spectral Doppler US shows arterial spectrum. D, Transverse spectral Doppler US shows venous
spectrum. The thin arrow indicates skin; the thick arrow indicates subcutaneous soft tissue.

D-VMs can simultaneously invade the subcutaneous soft
tissue and muscle layer. We compared the differences in
vertical diameter, anechoic tubular diameter, Vmax, and
elastic score. We found that the vertical diameter of the
lesion (10.8 £ 63 mm vs 149 + 8.8 mm) and anechoic
tubular diameter (24 = 1.2 mm vs 37 = 1.7 mm) of
F-VMs were less than those of D-VMs (ANOVA, P = .026,
P =.001, respectively). There was no significant difference
in the elasticity score and Vmax (63 * 46 cm/s vs
71 = 47 cm/s) between the two groups (honparametric
test, P = 578, P = 119, respectively). In addition, phlebo-
liths were found in nine cases of F-VM and seven cases of
D-VM. The proportion of phleboliths in F-VMs was slightly
higher than that in D-VMs. This could be related to the
wide range of D-VMs, and US cannot be fully explored.

DIH involution. We performed secondary examination
of nine patients with DIH. The first US examination was
conducted at the age of 83 * 31 months, and the
average follow-up time was 5.1 *+ 2.9 months. The find-
ings of the second examination were compared with
those of the first examination. Although the RI was
increased (057 = 0.05 vs 0.62 = 0.06 [n = 8]), the
difference was not statistically significant (paired sample
t-test, P = .886). The distance from the body surface
increased (25 = 0.6 mm vs 28 = 0.7 mm [n = 9]),
whereas the vertical diameter (10.7 = 55 mm vs 7.7 *
40 mm [n = 9]), PASV (58.6 + 36.4 cm/s vs 30.6 = 123 cm/s
[n = 8]), and Vmax (13.7 = 87 cm/s vs 7.2 = 45 cm/s
[n = 9]) significantly decreased (paired sample t-test,
P = .015, P = .006, P = .047, P = .026, respectively).
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Fig 2. Venous malformation (VM) in a 52-year-old woman who presented with a 3-month history of back mass.
A, Transverse sonogram shows an ill-defined intramuscular mass. B, Transverse spectral Doppler ultrasound (US)
shows that venous spectrum can be measured. C, Transverse color Doppler US shows low vascular density.
D, Transverse color Doppler US shows an increase in blood flow signals after compression. The thin arrow indicates
skin; the thick arrow indicates subcutaneous soft tissue. The asterisk indicates muscle.

Differential diagnosis of early VM (E-VM) and DIH.
E-VM (<18 months [n =18]) and DIH can be expressed as
bluish nodules under normal skin, which may result in
diagnosis confusion. We compared the differences
between E-VM and DIH and found that E-VM also has
the typical US performance of VM. The E-VM was located
in the head and neck (6/18 [33.3%]), extremities (9/18
[50%]). and trunk (3/18 [16.7%]) and was mostly confined
to the subcutaneous soft tissue (15/18 [83.3%]), muscle
(1718 [5.6%]), or both muscle and subcutaneous soft tissue
layers (2/18 [11.1%]). E-VM showed mixed echo structures

(1418 [77.8%)]), hypoechoic structures (2/18 [11.1%]), or
only multiple anechoic structures (2/18 [11.1%]) on gray-
scale US. Color Doppler showed a few blood flow
signals (16/18 [88.9%]). We compared E-VM with DIH and
found significant differences in Vmax (6.3 = 33 cm/s vs
1.6 = 7.6 cm/s; ANOVA, P = .002). Although the elasticity
score was lower (2.7 = 05 vs 29 = 0.8) and the tumor
vertical diameter was larger compared with DIH (12.4 +
82 mm vs 101 = 55 mm), the differences were not
statistically significant (nonparametric test, P = .397;
ANOVA, P = .769).
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Fig 3. Elastic scoring images of deep infantile hemangioma (DIH). A, Mixed picture with mainly soft (red) and
intermediate (green) colors, which is scored 2 points. B, Mixed picture with mainly soft (red) and stiff (blue) colors,
which is scored 3 points. C, Mixed picture with mainly stiff (blue), intermediate (green), and less soft (red) colors,

which is scored 4 points.

DISCUSSION

Most common vascular anomalies can be identified by
their typical or unique clinical features.® However, addi-
tional noninvasive laboratory studies are required to iden-
tify deeply seated IH mimicking VM. US is the first-line
modality for evaluation of soft tissue vascular anomalies.
Sonographic technique includes a combination of gray-

scale, Doppler, and elastic techniques. In terms of vascular
anomalies, in addition to routine diagnosis, US can also be
used to assess flow characteristics and signs of superficial
or deep venous thrombosis or residual thrombosis in the
VM," to detect changes in softness and hardness of lesions
after sclerotherapy within VM,? and to help in selection of
the optimal treatment modality for IH."
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Fig 4. Elastic scoring images of venous malformation (VM). A, Mixed picture with mainly soft (red) and less stiff
(blue) colors, which is scored 2 points. B, Mixed picture with soft (red), intermediate (green), and stiff (blue) colors,

which is scored 3 points.

In this study, we studied the role of US in diagnosis and
differential diagnosis of DIH and VM. We found that the
two diseases have significant differences in anatomic
site, level of invasiveness, and US characteristics,
including gray-scale, Doppler, and elastic US. Apart
from exploring the role of US in the natural resolution
of DIH, we also compared the US performance of VMs
of different ages, F-VMs and D-VMs, and E-VM and DIH.

IH and VM are distributed differentially in the different
anatomic regions. IHs are found on the head and neck
in 60% of cases, whereas 25% are found on the trunk
and 15% on the extremities'®; 40% of VM lesions are local-
ized to the extremities, 20% are found on the trunk, and
40% are found on the head and neck.” These numbers
are consistent with our findings (Table Il). Therefore, in
the differential diagnosis of the two lesions, the probabil-
ity of VM is greater than that of DIH for lesions occurring
in the extremities; for lesions occurring in the trunk, the
probability of DIH is greater than that of VM. As shown
in Table 11, on gray-scale US, there were significant differ-
ences between DIH and VM lesions in regard to involved
tissue, shape, border, echogenicity, echotexture, and
phleboliths. Moreover, 31 (47%) DIH lesions were hypere-
choic and 35 (53%) exhibited homogeneous texture,
whereas no VM was hyperechoic or homogeneous.

According to the basic data and statistical analysis, we
can conclude that when a lesion is hyperechoic or
homogeneous on US, it is most likely DIH. Similarly,
when the lesion invades the muscle layer or phleboliths
are observed, it is also conclusive that the lesion is most
likely VM according to our study. However, there is a sam-
ple size limitation in our research. Large-scale studies are
needed in the near future to verify our conclusion.

The color Doppler US performance of DIH and VM is
different and can also provide strong evidence for clinical
differential diagnosis. In DIH, color Doppler US typically
demonstrates high-flow vessels in and adjacent to the
mass, and the arterial feeder is recognized by its
increased color flow, high Doppler shift, and low resis-
tance. In this study, we found supply arteries in 21 lesions.
In the VM group, Doppler interrogation shows low
vascular density. The detection of flow can be enhanced
by applying compression or performing the Valsalva
maneuver.” The compression test is an important
method to detect blood flow in VMs, and in 27.0% of
lesions, flow is discernible only during compression and
release of the lesion.

Elastography is a new but established US technique. It
relies on diverging plasticity and deformability of
different types of tissue. The elastic imaging method
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Table IV. Comparison of venous malformations (VMs) in
different age groups

No. 42 32
Age, years 52 * 4] 279 = 89
Location
Head and neck 16 (38.1) 17 (53.1)
Trunk 7 (16.7) 2 (6.3)
Extremities 19 (45.2) 13 (40.6)
Depth, mm 1.6 =71 148 = 89
Involved tissue
Subcutaneous soft tissue 34 (81.0) 27 (84.4)
Muscle 4 (95) 3 (9.4)
Subcutaneous soft tissue 4 (9.5) 2 (6.3)
and muscle
Echogenicity
Mixed echoic 35 (83.3) 29 (90.6)
Hypoechoic 5 (11.9) 2 (6.3)
Anechoic tubular structures 2 (4.8) 1(31)
Anechoic tubular structures
Present 37 (88.1) 30 (93.8)
None 5 (11.9) 2 (6.3)
Diameter, mm 29 +15 34 +18
Vmax, cm/s 58 =28 80 * 61
Elasticity score 26 =05 26 = 0.6

Categorical variables are presented as number (%). Continuous vari-
ables are presented as mean * standard deviation.

used in this study is strain elastography, which is a qual-
itative method based on compression from an external
source (US transducer).”” After mechanical stress, tissue
moves in the direction of the US beam, and displace-
ment of the tissue is detected. The tissue displacement
is calculated in relation to the surrounding area; the soft-
ware displays the different tissue types in color codes.'®
Elastograms visualizing hard tissue in blue, intermediate
tissure in green, and soft tissue in red were evaluated;
therefore, they may contribute to discrimination of
different tissue types."”'® Although VMs are usually very
soft and compressible, there has not been much
research on DIH elasticity. We qualitatively analyzed the
softness of VM and DIH and found that VMs are softer
than DIHs, consistent with the observation that DIH is
mostly present as solid lumps but VMs appear to be
spongiform changes on gray-scale US. In the follow-up
study, we plan to quantify the degree of elasticity for
more intuitive comparison.

VMs are classified into focal and diffuse lesions to
aid in treatment planning and to determine prog-
nosis. Unlike F-VMs, D-VMs communicate with main
conducting veins, increasing the risk of systemic
toxicity after treatment!® Whereas F-VMs are
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effectively treated with sclerotherapy, D-VMs require
multiple treatment sessions and are more likely to
recur.© We compared the F-VM and D-VM differences
on US examination and found that the vertical diam-
eter and echoless lumen diameter of F-VMs were
lower than those of D-VMs, which may explain the
therapeutic differences.

Intramuscular VMs are rare,'® and they have the poten-
tial to be missed because their involved sites are invisible
to the eye. Moreover, the symptoms of intramuscular VM
overlap with those of myofascial pain syndrome or mus-
cle strain.?® According to a study by Hein et al®' two-
thirds of intramuscular VMs were noted at birth and
the remainder manifested during childhood and adoles-
cence. In this study, a total of seven cases of VMs (in pa-
tients aged 1-40 years) were located in the muscle
layer, mostly on the limbs.

VMs are present at the time of birth and grow propor-
tionally with the human body. However, we compared
the US findings of VMs at different ages and found no
significant differences in the lesion’s vertical diameter,
blood flow signal, and anechoic lumen diameter. US
has a limited ability to display the full extent of large le-
sions and to demonstrate an intraosseous compo-
nent.?>?* We therefore use the lesion’s vertical diameter
only to indicate the size of the lesion, which is one of
the limitations of our study. Therefore, for VMs with a
large lesion range, US has a deficiency in the evaluation
of overall lesion progression, and computed tomography
or maghnetic resonance imaging may be more useful. The
superficial IHs or adult VMs can be diagnosed on the
basis of typical appearance and growth pattern. Howev-
er, the characteristics of DIH and E-VM (<18 months)
have several similarities that may lead to error in diag-
nosis. Comparing DIH with the E-VM, we found that
infants also had typical VM findings, and color Doppler
US provided stronger evidence for the differential diag-
nosis than elastic US did. In addition, the detection of
intralesional calcifications representing phleboliths is
helpful for diagnosis of VMs because these are rare in
other pediatric soft tissue masses. However, its practical
utility is often overstated because phleboliths are not
common in pediatric VMs. Trop et al** recognized phle-
boliths in only 16% of cases, and Paltiel et al*> detected
them in only 9% of cases. We found phleboliths in three
E-VMs (3/18 [16.7%)]).

Most IHs begin involution by the age of 1 year. DIHs tend
to appear later and to grow somewhat longer.® In this
study, we found reduced tumor vertical diameter after
DIH involution. Peng et al’® reported low-flow velocity
and high-resistance spectrum in arteries of regressive
hemangiomas. After the follow-up, we found PASV and
Vmax to be decreased, indicating spontaneous regres-
sion of IH. Although RI was increased, the difference
was not statistically significant. This may be related to
our small number of cases and short follow-up. In one
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patient, the age at the first examination was 5 months,
and the second examination was performed 1 year later.
We measured the signal of blood flow in the lesion,
which was significantly reduced, and only the venous
spectrum was measured. The vertical diameter of the
lesion was also decreased.

CONCLUSIONS

DIH and VM have completely different US manifesta-
tions on gray-scale, color Doppler, and elastic US. Even in
the early stages of VM, when clinical findings are not suffi-
cient, US can provide powerful information for both defin-
itive diagnosis and differential diagnosis between the two.
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