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CLINICAL REPORT

Skin Patterns Associated with Upper Airway Infantile Haemangiomas:
A Retrospective Multicentre Study
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The aim of this study was to define the skin patterns at
high risk for upper airway infantile haemangioma. A re-
trospective multicentre French observational study was
conducted between January 2006 and January 2015 and
all confirmed airway haemangioma were included. Thir-
ty-eight patients with airway haemangioma from 9 cen-
tres were included. Thirty-one patients had a cutaneous
or mucosal haemangioma: 21 with a location considered
at high risk for airway haemangioma (large segmental
mandibular haemangioma), 4 with a very mild facial in-
volvement (lower lip or S1 (frontotemporal segment ac-
cording to Haggstrom and Frieden)) and 6 with either le-
sions of the neck or body, or association of both. We report
here the largest cohort of airway haemangioma. A third
of patients do not completely fit with the definition of the
high-risk area of airway haemangioma. Segmental lower
lip and neck involvement also seem to be very suggestive
areas. Clinicians must be able to recognize these areas.
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Infantile haemangiomas (IH) are common benign vascular
tumours affecting 4-10% of children (1). Their natural
course comprises a phase of proliferation over the first 9—-12
months, followed by a spontaneous resolution. Therefore,
treatment is not required in the majority of cases except for
severe or complicated ones, for which propranolol is re-
cently considered as the treatment of choice (2). Severe or
complicated forms represent up to 24% of IH and comprise
ulceration, soft-tissue deformity or airway obstruction due
to upper airway haemangioma (UAIH) (3). The latter is a
rare situation with an incidence that is not properly known.
It may be life threatening, necessitating an early interven-
tion before the occurrence of severe respiratory signs, such
as biphasic stridor and severe respiratory distress. More
than 50% of UAIH are associated with a cutaneous IH in
a particular distribution (4). Orlow et al. (5) were the first
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authors to describe these particular skin patterns associated
with a high risk of UAIH. In a large retrospective study
of 529 patients including 182 patients with IH located on
head and neck, he identified the beard distribution as a
high-risk area. This distribution was defined by a scoring
of 4 or above (1 point by affected area, 5 areas: left or
right preauricular region, chin, lower lip and front part
of the neck). Another retrospective study conducted by
O et al. (6) included 1,226 patients with IH and used the
term “mandibular area” (preauricular area, chin, lower
lip, anterior portion of the neck) to describe this high-risk
area for UAIH. Haggstrom et al. in a prospective study
comprising 108 children with large facial IH demonstrated
that patients presenting with segmental distribution of the
facial area S3, often bilaterally, were at high risk of UAIH.
The facial area was divided into 4 segments (S1-S4). Area
S3 corresponds to the preauricular region, mandible, chin,
and lower lip (lower cutaneous and vermillion) (Fig. 1) (7,
8). In our clinical practice, we observed that UAIH may be
associated with more limited skin patterns. The aim of this
study was to define the pattern of cutaneous IH associated
with UAIH in a large cohort study.

MATERIALS AND METHODS

This was designed as a retrospective, multicentre, observational
study. The study was in accordance with the principles of the
Declaration of Helsinki 1975, revised 1983. It was approved
by local ethics committee of Toulouse University Hospital and
by the Commission National Informatique et Libertés (CNIL).

Fig. 1. Segmental repartition of
facial infantile haemangioma
according to Haggstrom and
Frieden’s classification (8).
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All the centres specialized in treating IH in France were con-
tacted, including dermatologists, otolaryngologists and pneu-
mologists. All patients with UAIH, seen between January 2006
and January 2015, were included. The skin pattern at high-risk
for UAIH was defined as large segmental mandibular IH. The
facial location of the cutaneous IH was described according to
Haggstrom and Frieden’s classification (8). UAIH were defined
as an IH located in the upper airway, including subglottic, but
also pharyngeal location. The diagnosis was based on clinical
symptoms (respiratory signs and/or skin lesions) and confirmed
by nasofibroscopy and/or magnetic resonance imaging. Data
were collected from patient’s medical records and photographs. A
standardized questionnaire was completed, comprising the number
of IH seen per year and patient’s and IH’s characteristics (date of
birth, birth weight, medical history, description of the cutaneous
IH if present, age at diagnosis of UAIH, location of UAIH, clinical
symptoms at diagnosis and treatment).

RESULTS

Nine of 22 centres responded and a total of 38 pa-
tients with UAIH were included during the 9-year
period. Nine dermatologists and 2 otolaryngologists
participated in this study. The mean +SD annual
number of IH seen per centre was 261.6+174.7.
During the study period, the total number of IH seen
in all centres was 21,190 and the prevalence of UAIH
was therefore evaluated at 179.3/100,000 IH.

Of these 38 patients, there were 31 girls (81.6%)
and 7 boys (18.4%) whose characteristics are detailed
in Table I. A total of 11 children had a past medical
history, with prematurity being the most frequent event
(n=5, 13.2%). This prematurity was always mild (35
or 36 weeks of amenorrhea), except for one child (32
weeks and 5 days). With regards to family history, only
one child had a familial history of cutaneous IH (mot-
her). Mean +SD birth weight was 3,214.29 +532.2
g. Five (13.1%) had at least one criteria of PHACES
syndrome (anomaly of the posterior fossae of the brain,
arterial anomalies, cardiac anomalies, eye anomalies,
sternal defect) in addition to cutaneous IH.

All but one patient were treated by oral propranolol
with a mean + SD duration of 9.7 + 7.5 months. At the
time of the study, 12 patients were still on propranolol.
Clinical outcome was favourable for all children.

With regards to UAIH, mean + SD age at diagnosis
was 2.56 + 1.7 months. A total of 18 patients was diag-
nosed with UAIH after presenting with only a respira-
tory sign (respiratory distress (n=12), mild respiratory
symptom (n=06)), 9 patients had only cutaneous IH and
the remaining patients (=9, 2 missing data) had both
respiratory and cutaneous manifestations.

The location of airway IH was laryngeal for 29
(76.3%) of them, pharyngeal for 6 (15.8%) and mixed
(laryngeal and pharyngeal) for 3 (7.9%).

A cutaneous or mucosal location of TH was found in
31 (81.6%) of the 38 children with UAIH (Table ST').
The face was involved in the majority of patients (25
patients, 81%) and the distribution was segmental in 23
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of them. A neck location (anterior, lateral or posterior) was
found in 23 patients (74.2%). Segmental lip involvement
was present in 20 patients (64.5%) (lower or both lower
and upper lip, but not isolated upper lip involvement).
Intra-oral location was observed in 14 patients and was
always associated with lip involvement in a continuous
pattern. Of these 31 cutaneous or mucosal IH, the loca-
tion was considered at high risk for UAIH for 21 patients
(67.7%) (Table SI': patients 1-21). All had either an in-
volvement of the neck (n=4), the lower lip (n=5), or both
neck and lower lip (n=12). Of these 21 patients, 7 had a
body involvement, of whom 3 had segmental distribution.

'https://doi.org/10.2340/00015555-2357

Table . Characteristics of the 38 patients with upper airway infantile
haemangiomas

Case Age at Criteria(s) Muco-  Treatment,
No./ Past medical diagnosis, for Loca- cutaneous duration,
Sex  history months  diagnosis  tion IH months
1/F No ND CIH; MRS L;P Yes P1 (3%)
2/F  Pr 12 CIH L Yes PL (6)
3/F S ND CIH; MRS L;P Yes P1(10.5)
4/F  No 25 ND L Yes P (6%)
5/F  No 0.75 CIH P Yes P1 (18+)
6/F  No 0.7 CIH P Yes PI (12+)
7F  No 2.3 CIH; MRS L Yes Pl (ND)
8/F No 7.5 CIH L Yes P1 (ND)
9/F  No 2.5 CIH; MRS L Yes P1(6)
10/F FCA 1 CIH; MRS L;P Yes P1(6)
11/F  No 1.75 CIH L Yes Pl (1%)
12/F No 25 CIH;RD L Yes Pl (12)
13/F  No 3 CIH P Yes P1(6)
14/F  No 2.5 MRS L Yes C

15M Pr 2 RD L Yes Pl (8)
16/F  MFI 1 RD L Yes PI(11)
17/F  No 1 CIH,MRS L Yes P1 (40)
18/F No 4 MRS L Yes P1(6)
19/M No 1.9 RD L Yes PI(12)
20/F TUGR 1 CIH P Yes PI1(12)
21/F  No 0.5 RD L Yes Pl (1%)
22/M  Pr; PRM 1.5 CIH L Yes Pl (1%)
23/F  No 33 CIH; MRS L Yes PI (8%)
24/M  MFI 0.3 CIH P Yes P1(8.5)
25/F  No 3 RD L Yes P1(11)
26/F No 5 MRS L Yes P1(12)
27/M No 3 MRS L Yes Pl (5%)
28/F  Pr; IUGR; PRM 5 MRS L Yes P1(21)
29/F No 6 RD L Yes Pl (13)
30/M No 3.5 CIH; MRS P Yes PI (ND)
31/M No 1.5 ND L Yes PL(9)
32/F  Pr; GD 1 RD L No P1 (6%)
33/F No ND MRS L No P1 (6%)
34/F GD 1 RD L No P1(20)
35/F No 1.5 RD L No P1(12)
36/F No 2 RD L No PI(11)
37/F No 2 RD L No PL(7)
38/F No ND RD L No P1(1%)

C: corticotherapy; CIH: cutaneous infantile haemangioma; FCA: foetal cardiac
arrhythmia; GD: gestational diabetes; IH: infantile haemangioma; TUGR:
intrauterine growth retardation; L: laryngeal; MFI: materno-foetal infection;
MRS: mild respiratory symptoms; ND: not determined; *ongoing treatment;
P: pharyngeal; Pl: propranolol; Pr: prematurity; PRM: premature rupture of
membrane; RD: respiratory distress; S: seizure.
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The characteristics of the remaining 10 patients (Nos
22-31) are described in Table SI'. Four patients (Nos
22-25) had very limited facial lesions. Patient 22 had no
S3, but mild S1 involvement associated with scalp and
posterior IH on the neck. Patients 23 (Fig. 2), 24 and 25
had a limited involvement of S3 of the lower lip, isolated
or associated with other locations (S1 and/or neck and/or
scalp). This lower lip involvement was unilateral for patient
23. The remaining 6 patients had no facial location of IH,
but only neck (Nos 26, 30, 31), body (Nos 27 and 28) or an
association of neck and body involvement (No. 29). With
regards to a segmental distribution of body or neck lesions,
only one patient had a segmental IH on the neck (No. 22).

DISCUSSION

We report here the largest cohort of UAIH published
to date. This study revealed that a third of patients with
cutaneous or mucosal IH do not completely fit with the
established definition of the high-risk area for UAIH. In
particular, some patients had a very limited segmental
involvement of the lower lip and/or the neck without fa-
cial involvement. The limitation of the study is related to
the retrospective design and the small number of patients
affected by UAIH. This series illustrates the rarity of this
disease, since only 38 UAIH were identified in 9 centres
during a 9-year period. Two other similar, but smaller and
monocentric, retrospective series were performed in the
literature by Marianowski et al. (9) (15 UAIH during a
5-year period) or Tabatabaii et al. (10) (8 UAIH during an
8-year period). The characteristics of our population were
in accordance with the literature, regarding the female
predominance (81.6% in our study vs. 62.5-100% in the
literature), the prematurity (absent or mild), and the pre-
sence of respiratory symptoms at diagnosis (71% in our
series vs. 82% in the literature) (7). A comparison of the
age of the patients is difficult since the authors reported
the age either at presentation or at first clinical symptoms.
In our study we reported the age at diagnosis.

The presence of PHACES syndrome in association
with large facial IH and UAIH was reported in several
studies (7, 11-13). Up to 50% of PHACES were as-
sociated with UAIH (5, 14). Our percentage was lower
(16%), possibly because we included all UAIH (isolated

Fig. 2. Infantile haemangiomas in patient 23.
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or associated with cutaneous IH, without limitation for
lesion size), whereas other studies only concerned large
facial haemangiomas.

With regards to treatment, discussion about the duration
of propranolol in our study is difficult and could be under-
estimated since nearly a third of patients were still under
medication at the time of the study. The mean duration of
treatment was longer than the product’s recommendation
(6 months). In the literature, longer durations were also
reported for treating UAIH. Elluru et al. (15) (retrospective
multicentre study including 27 children with UAIH treated
with propranolol) found a median duration of treatment
of 15 months (range 7-34 months). The age at the end
of propranolol treatment also appears to be important.
Broeks et al. (16) recommended not stopping propranolol
until 15-18 months of age. In the literature, we noted
that UAIH may be present without skin lesion in 50% of
patients. However, our study showed a lower percentage
(18.4%) (17). This difference could be explained by the
composition of the experts group, which was made up of
a majority of dermatologists, whereas in other studies,
most of them were otolaryngologists (18-20).

Our study confirmed that UAIH are highly-associated
with the classic skin pattern of IH in large segmental
mandibular distribution (6, 7). Other skin patterns were
also reported in the literature. Because of the rarity of the
disease, it seems impossible to affirm a definite causal
link between skin IH and UAIH, especially in single
case reports or small retrospective series. In the series
by Marianowski et al. (9), one of the 15 UAIH presented
with cutaneous IH located on the left forearm and back.
In the series by Tabatabaii et al. (10), one child had a large
segmental femoral IH and another had a large segmental
facial IH with neck involvement (incomplete description).
The first case is probably fortuitous, unlike the second.
Limited S3 involvement was previously described in 4
patients in the literature, but the pattern was different
from that described in our study and, furthermore, all
facial IH were large (>22 cm?). Suh et al. (21) described
2 cases with limited involvement of S3 in the preauricular
area. Haggstrom et al. (7) reported 2 additional patients
with involvement of the lower lip and chin. In our series,
the limited S3 involvement only concerned the lower
lip. This lower lip involvement seems therefore to be a
very suggestive area of UAIH.
With regards to this limited S3
involvement, we cannot exclude
the fact that larger involvement,
in a subcutaneous location,
could have appeared without
any treatment (7). The intra-oral
involvement in association with
UAIH is not well described in
the series of the literature. O et
al. (6) described the intra-oral
involvement seen in 9 children
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with a beard distribution and correlated this location with
the location of UAIH. Based on our study, in which the
intra-oral involvement was contiguous to skin IH, this
location does not seem to be an important clinical finding
for identifying high-risk patients.

Another interesting finding is the neck involvement,
which, in our series, was either isolated or associated with
facial involvement. This neck involvement is not always
reported as part of the high-risk area for UAIH. It is part of
the definition of the beard distribution by Orlow et al. (5)
or belongs to the mandibular area defined by O et al. (6),
but is not reported by Haggstrom et al. (7). In the previous
studies, this neck involvement only concerns the anterior
part, whereas in our study it could also be posterior or
lateral. The posterior distribution was previously reported
in a 2-month-old baby with UAIH without facial involve-
ment but with large cutaneous IH on the scalp (22). Since
neck involvement is very common in [H (20%) (23), and
UAIH may occur without skin manifestation, we cannot
exclude that the association between neck involvement
and UAIH is coincidental. The same can be applied with
regard to the body involvement. The only association with
a plausible causal link probably concerns segmental IH
located in the UAIH area (neck, anterior aspect of thora-
cic area). Similarly to patients with PHACES syndrome
(24), or cutaneous IH associated with gastrointestinal [H
(25), it seems that segmental cutaneous IH is related to
an underlying vascular anomaly.

In conclusion, clinicians must be able to recognize
high-risk classical areas associated with UAIH (large
segmental mandibular IH), but also other limited sugges-
tive areas: limited segmental involvement of the lower
lip or segmental neck lesions (isolated or associated
with limited facial involvement). These skin patterns
must alert the clinician and lead to a thorough clinical
examination looking for clinical respiratory signs in
relation to possible UAIH. Finding these clinical signs
must result in referring the case to an otolaryngologist to
discuss a nasofibroscopy and/or propranolol treatment.
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