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Clinical Approaches to Vascular Anomalies of the

Lip
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Background The incidence of vascular anomalies in the head and neck is higher than in the
extremities. It is especially common for vascular anomalies to involve the lip. The lips are a
functionally and aesthetically important component of the head and neck area. A retrospec-
tive analysis of data from our vascular anomaly center was performed in order to understand
the characteristics and treatment requirements of vascular anomalies of the lip and to esta-
blish which treatments are likely to lead to the best outcomes.

Methods A retrospective review was performed of the medical records of patients diagnosed
with vascular anomalies of the upper or lower lip from January 2001 to September 2013.
Using clinical photographs, radiologic findings, and patient records, the diagnosis of each
case and the location of the vascular anomaly were recorded, along with information about
treatment and follow-up.

Results A total of 1,606 patients were diagnosed with vascular anomalies over this time
period, of whom 127 (7.9%) were found to have vascular anomalies in the lip only. Surgical
treatment with or without embolization, sclerotherapy, laser therapy, medication only, and
observation were the treatment strategies adopted in these cases.

Conclusions Vascular anomalies of the lip should be diagnosed accurately. Radiologic
diagnosis played a crucial role in treatment planning, and several techniques were used to
treat vascular anomalies of the lip. When surgical excision is indicated for the correction of
vascular anomalies of the lip, the aesthetic and functional characteristics of the lip should be
considered.
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anomalies. They suggested a classification based on the biologi-

cal characteristics, clinical features, and histological features of

Vascular anomalies are caused by various soft-tissue, skin, and
mucosal abnormalities of vascular development. Mulliken and

Glowacki [1] developed the current classification of vascular based on their suggestions.

the anomalies, and the International Society for the Study of

Vascular Anomalies established the current classification system
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Vascular anomalies can occur throughout the body, but are
more common in the head and neck than in the extremities [2].
Vascular anomalies in the head and neck frequently involve the
lips, which are important from a functional and aesthetical per-
spective. Moreover, vascular anomalies occur more frequently
in the lips than in any other single area of the body. The lips hold
food while an individual eats and allow for proper pronuncia-
tion, together with the tongue, cheek, and palate. Well-paired
lips improve one’s overall facial appearance. Thus, vascular
anomalies of the lips can affect the facial anatomy and result in
anatomical distortions, depending on the degree of severity.

In light of the functional and aesthetic importance of the lips,
we conducted this study to analyze vascular anomalies of the

lips based on a review of patient records.

METHODS

In this retrospective study, we screened patients who were ad-
mitted to our vascular anomaly center between January 2001
and September 2013, and included all patients who were diag-
nosed with vascular anomalies of the upper or lower lip. Patients
with vascular anomalies showing wide involvement of the cheek
or chin in addition to the lip were excluded from the study.

The clinical photographs and radiologic findings of each pa-

tient were analyzed, along with the location and diagnosis of the

Fig. 1. Treatment algorithm for vascular anomalies of the lip
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vascular anomaly.

A team of plastic surgeons, dermatologists, radiologists, and
vascular surgeons jointly collected patient histories and per-
formed physical examinations, determined the vascular anoma-
ly subtype using Doppler ultrasonography, and assessed the ex-
tent of the lesion using magnetic resonance imaging (MRI).
Once the diagnosis was established, the optimal treatment was
determined through discussion among the providers in the vas-
cular anomaly center. When surgery was performed, histologi-
cal findings were confirmed through biopsy [3]. Treatment out-
comes were continuously assessed, and treatment was repeated
when necessary.

Treatment was administered according to the subtype of vas-
cular anomaly. Surgical excision with or without embolization,
sclerotherapy, laser therapy, medication only, and observation
were employed to treat vascular anomalies. Combined treat-
ment was defined as the simultaneous performance of preopera-
tive embolization and surgical excision, and multiple treatment
was defined as the performance of sclerotherapy, medication,
and surgical excision at different time points. Patients received
multiple treatment in cases involving postoperative marginal re-
mission or recurrence, as noted through observational monitor-
ing. The outcomes were reviewed, and were the basis for formu-
lation of an algorithm for the clinical treatment of vascular
anomalies (Fig. 1).

MRI, magnetic resonance imaging; Preop.,
preoperative; RTx, radiotherapy.
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RESULTS

A total of 1,606 patients were diagnosed with vascular anomalies
in our vascular anomaly center. Of these patients, 127 (7.9%)
were diagnosed with a vascular anomaly of the lip. The average
age of patients with a vascular anomaly of the lip was 27.6 £20.99
years (range, 10 months—73 years). Forty-nine of the patients
(38.6%) were male and 78 (61.4%) were female. The average

Fig. 2. Diagnoses of vascular anomalies of the lip

A total of 43 patients were diagnosed with hemangioma.

H Hemangioma

m Venous malformation
Capillary malformation

® Arteriovenous malformation

® Pyogenic granuloma

m Lymphatic malformation

® Glomus tumor
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follow-up duration was 15.05 + 25.84 months (range, 1-89 mon-
ths). The anomaly was in the lower lip in 62 patients (49%), the
upper lip in 45 patients (35%), and both lips in 20 patients (16%).

Fig. 3. Treatment options for vascular anomalies of the lip

A total of 33 patients (26%) underwent surgical excision without
embolization, 28 (22%) received sclerotherapy, 26 (20.4%) received
dye laser therapy, and 8 (6.3%) received CO; laser treatment. Eleven
patients (8.7%) were treated with propranolol, four (3.1%) under-
went preoperative embolization and surgical excision simultaneous-
ly, and nine (7.1%) received multiple treatments in which sclero-
therapy, medication, and/or surgical excision were performed at
different time points.

m Surgical excision only
Sclerotherapy

m Dye laser

HCO; laser

H Propranolol

u Combined treatment

H Multiple treatment

H QObservaton

Fig. 4. A case of hemangioma of the lip

A five-year-old female was diagnosed with an involuted hemangioma of the upper lip. (A) Preoperative view, (B) preoperative Doppler ultraso-
nography, (C) postoperative image taken one month after surgery, (D) postoperative Doppler ultrasonography taken three months after surgery.
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It was on the left side of the lip in 67 patients (52.7%), the right
side of the lip in 35 patients (27.5%), and both sides of the lip in
25 patients (19.8%).

A total of 43 patients were diagnosed with hemangioma, 31
with venous malformation, 18 with capillary malformation, 12
with arteriovenous malformation, 12 with pyogenic granuloma,
7 with lymphatic malformation, and 4 with a glomus tumor
(Fig.2).

A total of 33 patients (26%) underwent surgical excision with-
out embolization, 28 (22%) received sclerotherapy, 26 (20.4%)
received dye laser treatment, and 8 (6.3%) received CO; laser
treatment. Eleven patients (8.7%) received treatment with pro-
pranolol, four patients (3.1%) received both preoperative em-
bolization and surgical excision, and nine patients (7.1%) re-
ceived multiple treatments, in which sclerotherapy, medication,
and/or surgical excision were performed at different times. Of
all patients 31 patients showed mild symptoms and were ob-
served (Fig. 3). In 74.8% of the patients, treatment resulted in

Fig. 5. A case of venous malformation of the lip
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nearly complete remission, and 8.3% experienced recurrence
and required other procedures, such as sclerotherapy or addi-
tional surgical excision. In addition, 15.4% of patients showed
remission of approximately 50% of the original vascular anoma-
ly, and 1.5% were lost to follow-up or showed little effect from
treatment.

Casel

A five-year-old female was diagnosed with an involuted heman-
gioma of the upper lip. After diagnosis using preoperative Dop-
pler ultrasonography, surgical excision was performed. Subse-
quently, we observed a satisfactory lip appearance during follow-
up and confirmed near-total remission of the lesion on postop-

erative Doppler ultrasonography (Fig. 4).

Case2
A 43-year-old woman was diagnosed with a venous malforma-
tion of the lower lip. We were able to diagnose venous malfor-

A 43-year-old woman was diagnosed with a venous malformation of the lower lip. (A) Preoperative view, (B) preoperative magnetic resonance
imaging, (C) postoperative view five months after surgery, (D) postoperative Doppler ultrasonography taken five months after surgery.
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mation with a pathological venous chamber on preoperative
Doppler ultrasonography, and we confirmed the extent of the
lesion on MRI. Surgical excision was performed because the le-
sion was well localized, and we found that the appearance of the
lip improved after surgery. We also confirmed the remission of
most lesions on postoperative Doppler ultrasonography (Fig. S).

Case 3

A six-year-old male was diagnosed with an arteriovenous mal-
formation of the lower lip. Arteriovenous malformation with ar-
teriovenous shunt flow was diagnosed on preoperative Doppler
ultrasonography, and the extent of the lesion was confirmed on
MRI. We performed sclerotherapy since the nidus of the arterio-
venous malformation was not localized. The appearance of the
lip improved after surgery and we confirmed the remission of
most lesions on postoperative Doppler ultrasonography (Fig. 6).

DISCUSSION

The lip has special anatomical characteristics, such as the white
line, white skin roll, red line, vermilion, and Cupid’s bow [4].

Fig. 6. A case of arteriovenous malformation of the lip
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The diagnosis of vascular anomalies that can affect such features
is very important. First, the vascular anomaly subtype should be
diagnosed using Doppler ultrasonography, and the extent of the
lesion must be determined by MRI in order to guide the direc-
tion of treatment.

Various masses can develop on the lips, including malignan-
cies and neurologic tumors, such as neurofibromas, as well as
vascular tumors and malformations. In our experience, it was
very helpful to exchange opinions with specialists from other
fields when assessing the results of one or more types of radio-
logic examination; moreover, it was useful to finalize the diagno-
sis through examination via various perspectives of each special-
ist in the vascular anomaly team. In occasional cases where the
diagnosis was difficult or uncertain, a definitive diagnosis was
made through biopsy (Fig. 1).

The vascular anomaly team usually discussed the physical ex-
amination and radiologic findings to arrive at a diagnosis. How-
ever, some cases involved small anomalies and in some cases, we
encountered difficulty with radiologically diverse diagnoses—
for instance, what was observed as a glomus tumor in one of our

cases appeared as hypervascularity on ultrasound, while exhibit-

A six-year-old male was diagnosed with an arteriovenous malformation of the lower lip. (A) Preoperative view, (B) preoperative Doppler ultraso-
nography, (C) postoperative image taken one year after surgery, (D) postoperative Doppler ultrasonography taken one year after surgery

713



Ryu JYetal. Lip vascular anomalies

ing a characteristic pattern of enhancement on T1 contrast and
a high T2 signal on MRI. Hence, algorithms were formulated in
order to determine when a biopsy was necessary for a definitive
diagnosis [3].

The most frequent diagnosis in this study was hemangioma.
Venous malformation was the second most frequent, followed
by capillary malformation and arteriovenous malformation. In
fact, hemangioma is the most common tumor of infancy, and
65% of such cases of hemangioma involve the head and neck re-
gion [S]. Hemangioma can be divided into two subtypes based
on histological characteristics: hemangioma of infancy and con-
genital hemangioma. Hemangioma is caused by vascular endo-
thelial cell hyperplasia, the cause of which is not yet clearly un-
derstood. Propranolol is commonly administered to treat cases
of hemangioma before involution [6,7], and surgical excision or
sclerotherapy is considered after involution.

Venous malformation occurs due to errors in vascular mor-
phogenesis. Various types of venous malformation occur, rang-
ing from small and well-localized masses to diffuse malforma-
tions. According to Boon et al. [8], 47% of cases of venous mal-
formation occur in the head and neck region, 40% on the ex-
tremities, and 13% on the trunk. Furthermore, venous malfor-
mation is typically sporadic, and 90% of cases show a solitary le-
sion [9]. Venous malformation also occurs on the lip, presenting
as a solitary lesion, and proper diagnosis and treatment are
needed in such cases. Sclerotherapy is the first choice for the
treatment of venous malformation, but surgical excision may be
performed in cases where the lesion is small, solitary, and well
localized.

Capillary malformation is a vascular malformation once
known as a port wine stain that can occur throughout the body.
It can be well localized or extensive. Pulsed-dye laser treatment
is the first-line treatment for capillary malformation, although
CO;, laser treatment can be also effective. In particular, since
pulsed-dye laser treatment is known to be more effective in
treating capillary malformation in the head and neck region
than in the extremities [10-12], pulsed-dye laser treatment is a
natural choice for capillary malformations of the lip. Surgical ex-
cision can be performed in a limited number of cases where the
lesion is small and well localized. Arteriovenous malformation is
caused by direct blood shunting from an artery to a vein due to
the absence of a capillary bed. The artery and vein can be di-
rectly connected by a fistula or indirectly connected by an ab-
normal vessel channel termed a nidus. This occurs frequently in
the central nervous system, and the most common extracranial
site is the head and neck [13,14]. Therefore, arteriovenous mal-
formation is commonly observed on the lip, and a palpable thrill
or bruit may exist. Arteriovenous malformation of the lip is also
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diagnosed using Doppler ultrasonography and MR, after which
a treatment plan is proposed. The main options for the treat-
ment of arteriovenous malformation are surgical excision with
or without preoperative embolization and sclerotherapy.

Indications for the surgical excision of vascular anomalies of
the lip must be strictly applied. Surgical excision should be con-
sidered with care, because the lip has a diverse and unique ana-
tomical structure, as discussed above, and damage to these
structures during excision may result in aesthetic problems [15].
Therefore, surgical excision of vascular anomalies should ideally
be performed only for small, well-localized, single lesions. For
multiple or non-localized lesions, sclerotherapy, embolization,
and medical therapy are recommended over surgical excision.
In addition, surgically managed malignancies require flap cover-
age after complete resection and wide excision. Moreover, aes-
thetic outcomes are important when dealing with vascular
anomalies, especially in the lip, which is visible and has a com-
plex anatomy.

Of particular note is the fact that problems such as bleeding
may occur in cases of vascular malformations, depending on the
pattern of flow. Accordingly, the correct deployment of preoper-
ative embolization is crucial for reducing morbidity. Moreover,
because hematomas can often occur following surgery for gen-
eral vascular anomalies, rigorous control of bleeding should be
implemented. Since wide excisions involving the lips can have
negative aesthetic and functional impacts, various adjuvant
therapies (e.g, sclerotherapy, laser therapy, medication, etc.)
should be used whenever possible, and especially when it is es-
sential to minimize the extent of surgical excision.

Moreover, considering the common recurrence of vascular
anomalies and invisible pathological lesions, complete resection
is not guaranteed, so nonsurgical treatment is more practical. If
nonsurgical treatment only leads to a small volume reduction in
soft-tissue hypertrophy caused by a vascular anomaly, surgery
can be performed after nonsurgical debulking treatment.

In conclusion, it is important to accurately diagnose vascular
anomalies of the lip area through a radiologic work-up, as well as
by taking a patient history and performing a physical examina-
tion. Treatment options include surgical excision, radiological
intervention, laser therapy, and medical treatment. The unique
anatomical characteristics of the lips should be considered when
performing surgical excisions, which should be carried out ac-

cording to strict indications.
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