The utility of dermoscopy in pediatric vascular anomalies
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Abstract

Background: Vascular anomalies show highly variable morphology, making clinical identification difficult. Dermoscopy is a
non-invasive tool which can aid in their diagnosis, but studies of dermoscopy in vascular anomalies are limited.

Aim: This study aimed to describe the dermoscopic findings in vascular anomalies in children and evaluate their usefulness
over clinical examination alone.

Methods: Consecutive children with congenital or acquired vascular lesions diagnosed by two experienced dermatologists
after detailed history and examination were recruited. Predominant dermoscopic findings of a representative lesion were
recorded in a pre-designed proforma with a consensus of two dermatologists trained in dermoscopy. In cases of clinical
diagnostic uncertainty, suitable histopathological and radiological investigations were done.

Results: Sixty-one patients (33 tumours, 26 malformations, and 2 unclassified anomalies) were recruited. The most observed
condition was infantile haemangioma (IH) (37.7%) which showed red lacunae and irregularly branched thick-tortuous and
thin-serpentine vessels in mixed haemangiomas (30.4%), prominent lacunae in superficial haemangiomas (34.8%) and only
branched vessels in deep and treated/involuting (34.8%) haemangiomas. Lacunae were predominantly seen in superficial
haemangiomas (p=0.0498) and were missing in deep and involuting haemangiomas (p=0.0027). Port-wine stain (13.1%)
showed irregular reticular vessels along with dots and globules with thickness of the network being proportionate to the
darker shade clinically. In all, there were nine (14.75%) cases where there was diagnostic uncertainty using clinical features
alone and histopathological/radiological investigations were required to establish the final diagnosis. In them, dermoscopy
showed findings (as described in previous literature) suggestive of the correct final diagnosis.

Limitations: Histopathological and radiological investigations were done only in cases where the clinical diagnosis was
uncertain.

Conclusion: Dermoscopy is a useful tool in differentiating between different vascular anomalies such as IH and capillary
malformations (CMs) which have different management strategies. Dermoscopy may also be useful in differentiating
superficial from deep haemangiomas and proliferating from involuting haemangiomas. It can also help in determining the
depth of CMs. Thus, it can obviate the need for invasive diagnostic procedures in paediatric vascular lesions and can guide
appropriate treatment and prognosis.
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Introduction Anomalies (ISSVA) classification divides them into two
Vascular anomalies manifest with a wide range of symptoms ~ categories — vascular tumours and vascular malformations.'
and morphology, making clinical identification difficult. Correct diagnosis is important for treatment and

The current International Society for the Study of Vascular ~ prognostication. The majority can be diagnosed clinically;
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however, some cases can be atypical or have overlapping
features.>®* Dermoscopy can potentially reduce the need for
radiological investigations and biopsies which are difficult to
perform in children and require inputs from other specialties.
Robust studies on dermoscopic patterns of various vascular
anomalies and their differentiation are lacking, especially
in skin of colour.*® We conducted this study to describe
the dermoscopic findings and their relative frequencies in
congenital and acquired paediatric vascular anomalies. We
also wanted to evaluate correlations between clinical subtypes
and dermoscopy findings in paediatric vascular anomalies
and to find out if dermoscopy adds to the clinical examination
in making the final diagnosis in paediatric vascular anomalies

Methods

All children aged below 18 years with congenital/acquired
vascular lesions presenting to the outpatient department
of the tertiary referral study centre for over a period of
2 years (July 2020 to June 2022) were recruited in this
prospective case-series through consecutive non-probability
sampling. Detailed clinical history, examination, and clinical
photographs were collected in a standard proforma. A
clinical diagnosis was established with a consensus of two
experienced paediatric dermatologists, as per the definitions
in Supplement 1. In cases with diagnostic uncertainty,
histopathological or appropriate radiological investigations
(ultrasound/magnetic resonance imaging) were done to
establish the final diagnosis. Dermoscopic examination was
done over a representative area using Dino-Lite AF4115ZT
5MP, AnMo Electronics Corporation, Taiwan with up to 200x
magnification in polarised mode and descriptive findings
were recorded as per a checklist which included definitions
as per the consensus statements of the International
Dermoscopic Society (IDS) [Supplement 2], including those
for skin of colour by two experienced dermatologists trained
in dermoscopy.®® The association between various clinical
subtypes and dermoscopy findings were assessed. Statistical
analysis was done using Fisher’s exact test for proportional
data using R version 4.3.3.

For cases with multiple differentials, after establishing the
final diagnosis through investigations, the clinical photos
and case summary were shown to a blinded dermatologist
trained in vascular dermoscopy, who was unaware of the final
diagnosis and investigations and was asked for differentials.
Afterwards, dermoscopy photos were shown and the blinded
dermatologist was asked again for differentials or a single
diagnosis if it could be made with reasonable certainty.
To find out the utility of dermoscopy, concordance of the
diagnosis of the blinded dermatologist after dermoscopy with
the final diagnosis was assessed.

Results

Sixty-one children, 28 (45.90%) males, and 33 (54.09%)
females, were recruited in the study period. Their mean
age was 72.31+69.48 months and median was 36 months.

Dermoscopy in pediatric vascular anomalies

Thirty-three (54.09%) participants had vascular tumours,
26 (42.62%) had malformations, and the rest [2 (3.28%)]
were unclassified (one each of angiokeratoma and angioma
serpiginosum).

Among the tumours, infantile haemangiomas (IHs) were the
commonest, seen in 23 (37.70%) cases. Others included three
congenital haemangiomas (CHs) (4.91%), one tufted angioma
(TA) (1.63%), two kaposiform haemangioendotheliomas
(KHEs) (3.27%) and four pyogenic granulomas (PGs)
(6.55%). Malformations included nine cases (14.75%)
of venous malformations (VM), eight cases (13.11%)
of capillary malformations (CMs), six cases (9.83%) of
lymphatic malformations (LMs), one case of (1.63%)
veno-LM and two cases (3.27%) of CM with arterio-venous
malformation (CM-AVM).

Vascular tumours

IH showed a female preponderance (males-9, 39.13%;
females-14, 60.87%). It was divided into superficial, mixed,
and deep type clinically based on the depth of the lesion and
proliferating and involuting phase based on evolution. On
dermoscopy [Table 1], superficial IH (n=8, 34.78%) showed
both red lacunae as well as irregularly branched vessels in
five (62.5%) cases, red lacunae as an isolated finding in two
(25.00%) cases and only irregular branched vessels were
seen in one (12.50%) case [Figures 1a, 1b]. Seven (87.50%)
cases showed a red-white background and one (12.50%)
showed a red background. In mixed-type IH (n=7, 30.43%),
both lacunae and irregular branched vessels were seen in
three (42.86%) cases, only thick tortuous irregular branched
vessels in another three (42.86%) cases, whereas both thick
and thin irregular branched vessels were seen only in one
(14.29%) case [Figures lc, 1d]. No case showed lacunae as
an isolated finding. Six (85.71%) cases showed a red-white
background and one (14.29%) case showed a red background.
One case (14.29%) showed haemorrhagic crusting. In deep
IH (n=2, 8.70%), irregularly branched vessels were seen in
one (50.00%) case and the other (50.00%) showed comma-
like vessels with both (100.00%) having a white background
[Figures le, 1f]. None of the cases showed red lacunae.

In involuting IH (n=6, 26.09%), irregular branched vessels,
both thick-tortuous and thin-serpentine, were seen. The
background was predominantly red-white to white with two
cases (33.33%) having brown lines in addition [Figures 1g,
1h].

On comparing subtypes, lacunac were consistently seen in
superficial (7/8, 87.5%) vs other haemangiomas (3/9, 33.33%)
(p=0.0498) and were not seen in deep (0/2) or involuting/
on-treatment haemangiomas (0/6), compared to superficial
(7/8, 87.5%) or mixed (3/7, 42.9%) haemangiomas in the
proliferative phase (p=0.0027).

Histopathological examination was done for one (4.35%)
mildly elevated lesion over the lip. It showed multiple thin- and
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Table 1: Dermoscopic findings of infantile haemangioma.

Only Only irregular- Both Comma Vessel Background
lacunae branched vessels shaped arrangement
Superficial (n=8) 2 =1 L+T=1 0 Irregular Red-white =7
S=0 L+S=1 Red=1
T,5=0 L+T,S=3
Mixed (n=7) 0 =3 LtT=1 0 Irregular Red-white =6
S=0 L+S=1 Red=1
T,5=1 L+T,S=1
Deep (n=2) 0 T=1 0 1 Irregular White = 2
Involuting/on long-term 0 T=2 0 0 Irregular Red-white = 4
treatment (n=6) S=0 White = 1
T,S=4 White with brownish lines = 1
Red-white with brownish lines = 1
Total, n=23 L-2 Only T=7 L+T=2 1 Irregular = 23 Red-white = 17
Only S=0 L+S=2 Red=2
Both=35 L+T.S=4 White =2
Red-white with brown lines = 1
White with brown lines = 1

T: Tortuous/thick vessels, S: Serpentine/thin vessels, L: Lacunae

thick-walled capillaries showing plump endothelial cells and
glucose transporter type 1 (GLUT-1) positivity [Figures 1i,
1j]. On ultrasound examination, three clinically doubtful
cases showed heterogeneous echotexture, solid morphology,
and increased colour vascularity compatible with IH.

Based on history and clinical examination, three (4.91%)
children were diagnosed with CH, two (66.67%) of whom
were of partially involuted type while one (33.33%) was
of the non-involuting type. In the non-involuting type,
dermoscopy showed both thick- and thin-branched vessels
arranged irregularly with a red-white background. Partially
involuted CH showed only thin-branched vessels arranged
irregularly with red-white background and brown lines in
one case; and both red lacunae and thick- and thin-branched
vessels arranged irregularly with brown background in the
other.

Histopathological examination was done for one (33.33%)
clinically doubtful case of CH. It showed haphazardly
arranged vessels with plump endothelial cells, dissecting the
collagen bundles. Ultrasound examination done for another
doubtful case showed mild increased vascularity with few
prominent vessels in the subcutaneous tissue, consistent with
a vascular tumour.

On dermoscopic examination, a case of TA and two cases
of KHE showed findings of branched linear irregular vessels
against a red-white background, similar to those of IH
(Figure 2a,b). Histopathological examination of a patient
with suspected TA revealed a ‘cannon-ball’ appearance of the
lobules of proliferating endothelial cells.

Vascular malformations
Out of 26 cases of vascular malformations, VM was seen most
frequently (n=9, 34.62%). On dermoscopic examination, VM

showed violaceous ill-defined areas with branched linear
irregular vessels (Figure 2¢,d).

The second most common malformation seen was the
port-wine stain (PWS) type of CM (n=8, 30.77%). The
dermoscopic findings were classified as dots and globules
and a broken network of thick and/or thin vessels. Both
broken networks of thick and thin vessels along with red
dots/globules were seen in three (37.50%) patients. Only
a broken network of vessels was seen in three (37.50%)
patients with one (12.50%) patient each of thick, thin, and
both thick and thin vessels. There was the presence of dots/
globules with thin vessels in one (12.50%) patient and dots/
globules with thick vessels in another (12.50%). No patient
showed dots/globules as an isolated finding. Thicker sausage-
shaped vessels, along with a more prominent but less broken
network, were seen in darker and hypertrophic PWS [Figures
3a-f]. Six (75%) patients showed a brown background
while the rest two (25%) had a red-white background. The
clinical shade of the lesions and thickness of the vessels on
dermoscopy were graded as grade 1/2/3 — the higher number
indicating darker shade and thicker vessels, respectively,
using the consensus of two investigator dermatologists. The
thickness of the network (graded as 1,2,2,2,1,3 and 2 for the
seven cases) were proportionate to the clinically darker shade
(graded as 1,2,2,2,1,3 and 1, respectively).

In nine (14.75%) cases, the diagnosis could not be made
on clinical grounds alone and additional investigations
(radiological/histopathological) were done to reach the
final diagnosis. Clinical pictures, a combined list of clinical
differentials by two independent blinded investigators, and
pictures of dermoscopic findings were shown to a third
dermatologist trained in dermoscopy, who was blinded to the
results of the investigation. The third dermatologist was asked
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Figure 1: Infantile hemangioma (IH) (a) Superficial IH- clinical, and (b)
dermoscopy, showing red structureless area (circle) and red lacunae (arrows).
(c) Mixed IH- clinical, and (d) dermoscopy showing red structureless
area, few red lacunae, along with linear branched vessels with a red-white
background. (e) Deep IH- clinical, and (f) dermoscopy showing linear
vessels without any lacunae. (g) Involuting IH- clinical, and (h) dermoscopy
showing linear irregular branched vessels with brown lines (Dino-Lite
AF4115ZT SMP, variable magnification 120-160x, b, d, {- polarised, h- non-
polarised). (i) Histopathology of IH in involuting phase showing proliferation
of capillaries with plump endothelial cells (Haematoxylin and eosin, 200x),
and (j) Glucose transporter 1 (GLUT1) positivity on immunohistochemistry.

Dermoscopy in pediatric vascular anomalies

Figure 2: (a) A child with kaposiform hemangiothelioma showing Kasabach-
Merritt phenomenon, over the shoulder, presenting as a dusky red ill-defined
swelling, and (b) its dermoscopy, showing irregular vessels, similar to
the ones seen in infantile hemangiomas or tufted angiomas. (Dino-Lite
AF4115ZT SMP, magnification 160x, polarised). (¢) A venous malformation,
presenting as discrete and linear bluish-green compressible swellings, and
dermoscopy of one of the lesions (arrow) (d) showing a bluish structureless
area (Dino-Lite AF4115ZT SMP, magnification 160x, polarised).

to select a single preferred diagnosis out of the differentials
or to propose a single new diagnosis. In all these nine cases,
the preferred/added diagnosis obtained by the addition of
dermoscopy to the clinical list of differentials was the same
as the final diagnosis made after the relevant investigations
[Table 2].

Discussion

Dermoscopy is a useful tool in classifying various congenital
and acquired vascular lesions in children.” Although various
case series on dermoscopy in IH exist, different findings
based on the depth of TH have not been elaborated before.>!%
12 Linear vessels in IH can be classified both as branching
and curved as per consensus terminologies, as they divide
into smaller diameter vessels and also show multiple bends
and curvatures.*’” The number of bends/curvatures was large
enough for them to be called tortuous (if thick) or serpentine
(if thin) by us. Presence/absence of red linear vessels has
been used to subdivide IH into mixed and superficial IH in
previous studies.’ In our study, isolated red lacunae were
seen in two (25%) cases of superficial IH, none in mixed/
deep IH. This can be used to subclassify IH based on depth
using dermoscopy. Similarly, none of the involuting lesions
showed lacunae which were observed either in isolation or in
combination in proliferating lesions. Involution of IH likely
begins with the disappearance of lacunae showing that the
superficial component of IH resolves first.

It is difficult to differentiate IH from CH as both show similar
dermoscopic findings. Dermoscopic findings of TA have
been described before in a few case reports as telangiectasias
or red lacunae separated by whitish thin septae with a red
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Table 2: Dermoscopic examination correlating with other investigations.

Number | Clinical differentials Diagnosis by the blinded dermatologist after | Additional investigations Final diagnosis
reviewing dermoscopy pictures (HPE/Radiological)

1. CM, IH IH HPE-IH IH

2. CM, CH CM-AVM USG-CM with underlying AVM CM-AVM

3. CVM H USG-Vascular tumour, possibly IH | [H

4. CVM IH USG-Vascular tumour IH

5. CVM CM-AVM USG-CM with underlying AVM CM-AVM

6. Klippel-Trenaunay syndrome, | VVM HPE-VVM VVM
CVM, VVM

7. Veno-lymphatic malformation, | Angiokeratoma HPE-angiokeratoma Angiokeratoma
Plantar wart, Callosity

8. CM, Angioma serpiginosum Angioma serpiginosum HPE-angioma serpiginosum Angioma

serpiginosum
9. CM, CH Haemangioma USG-haemangioma CH
HPE-haemangioma

HPE: Histopathological examination, USG: Ultrasonography, IH: Infantile haemangioma, CH: Congenital haemangioma CM: Capillary malformation, AVM: Arterio-venous
malformation, CM-AVM: Capillary malformation with arterio-venous malformation, CVM: Capillary venous malformation, VVM: Verrucous venous malformation

background and perifollicular brown areas.'*!> Patients with
TA and KHE already on treatment usually present as faint
erythema which may be mistaken for CM. In these cases,
dermoscopy shows features suggestive of a haemangioma
rather than malformation, as described in our study [Figure
2a-b].

In dermoscopy of CM, red globules corresponding to
superficial vertical papillary vessels, red linear vessels
corresponding to deeper horizontal subpapillary capillaries,
and sausage-shaped vessels in thick CM have been
described.”'® However, in our study, we found that these dots/
globules and linear vessels were part of a broken network
rather than individual round/linear vessels. There was a
network of multiple interconnected polygonal units of vessels
with almost similar diameter (in contrast with IH where
vessels branch to lesser-diameter branches) which resembled
a normal skin vasculature pattern. However, it was broken
at places and exaggerated/thickened at places (forming the
sausage-shaped vessels) and red dots/globules were mostly
seen at the angles of the polygons [Figure 3a-f]. These findings
reflect the malformation process in the normal vasculature.
This broken/irregular reticular arrangement pattern has not
been emphasised in previous studies, possibly due to the
lesser magnification (10-20%) of the hand-held dermoscopes
used in them, compared to the video-dermoscopy used in this
study.>!”

The strengths ofthis study are prospective design, the inclusion
of multiple conditions together to better gauge differences,
clinical-dermoscopic correlation, and verification of diagnosis
through histopathology/radiology in doubtful cases. We were
able to establish the practical relevance of dermoscopy over
clinical examination alone, since in 14.75% cases where
additional investigations were needed, dermoscopy could
have prevented their use. A limitation was that histological
and radiological investigations were done only for cases
with doubtful clinical diagnosis. Another limitation was that

Figure 3: Clinical and dermoscopic images of capillary malformation/port-
wine stain showing (a) faint pink colour clinically corresponding to (b) dots
and globules and broken network of thin vessels in dermoscopy, and (c) dark
red colour showing (d) broken network of thick vessels, and (e) dark purple
hypertrophic port-wine stain showing (f) sausage-shaped very thick vessels
in a mostly intact network on dermoscopy (Dino-Lite AF4115ZT 5MP,
magnification 160x, polarised).

the clinical shade of the lesions and thickness of the vessels
on dermoscopy were defined using subjective consensus of
non-blinded investigator dermatologists rather than objective
measures which could lead to a potential bias.
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Conclusion

Dermoscopy can be used to accurately differentiate between
IH/CH from CM. Dermoscopy may also be useful in
differentiating between superficial and deep haemangiomas
and between proliferating and involuting haemangiomas
in determining the depth of CM, all of which has a bearing
on therapeutic strategies, counselling, and prognostication.
Dermoscopy can thus reduce the need of invasive and costly
investigations in the diagnosis of vascular anomalies.
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