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INTRODUCTION
Vascular anomalies occur as a result of abnormal vascular de-
velopment and include skin and mucosa abnormalities, and 
various soft tissue abnormalities. The current classification of 
vascular anomalies was introduced by Mulliken and Glowacki 
[1]. This classification was based on biological, clinical, and his-

tological features, according to which the International Society 
for the Study of Vascular Anomalies (ISSVA) established the 
current classification system. 

The ISSVA classification system divides vascular abnormali-
ties into vascular tumors and vascular malformations; vascular 
malformations include capillary malformations, lymphatic 
malformations, venous malformations (VMs), and arteriove-
nous malformations. VMs are the most common vascular mal-
formation [2], where one in 5,000 people is diagnosed with 
VMs. VMs are the result of abnormal development of the ve-
nous network, resulting in thin and relaxed vascular walls and 
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dysfunctional veins [3]. VMs can induce severe chronic pain, 
and result in minor disfigurement and discoloration depending 
on the size of the lesion.

Treatments for VMs include surgical removal, sclerotherapy, 
and sclerotherapy combined with surgery [4]. VMs in the head 
and neck area account for 40% of all VM cases, and sclerothera-
py is generally preferred over surgery. Surgery is often used as an 
additional treatment [5]. Furthermore, the indications for surgi-
cal treatment of VMs of the head and neck have not been clearly 
established. Thus, we aimed to analyze the effectiveness of surgi-
cal treatment in patients with VMs in the head and neck area. 

METHODS
This study is a retrospective analysis of patients at our vascular 
anomalies clinic who had been diagnosed with VMs of the 
head and neck and had undergone surgery between January 
2011 and July 2019. Patients were classified according to sex, 
age, and the type of treatment (surgery only, surgery after pre-
operative sclerotherapy, and postoperative sclerotherapy). 
Moreover, the severity of VMs were classified based on the 
4-grade classification of VMs by Goyal et al. [6]. Well-defined 
VMs sized 5 cm or smaller were defined as grade 1, and well-
defined VMs sized greater than 5 cm were defined as grade 2A. 
Ill-defined VMs sized 5 cm or smaller were defined as grade 
2B, and ill-defined VMs sized greater than 5 cm were defined 
as grade 3. 

Postoperative outcomes were classified as poor, good, or ex-
cellent based on a postoperative image test, reduction of VM 
size, and the patient’s subjective symptoms. Three plastic sur-
geons (JYR, PSE, and HYC) participated in the postoperative 
evaluation. Considering to the differing opinions on the evalua-
tion, three evaluators were composed. Poor was defined as al-

most no improvement in symptoms or imaging results, and 
good was defined as adequate reduction in VM size and symp-
tom relief. Excellent was defined as complete elimination of the 
VM as determined by a radiologic follow-up. Based on this, pa-
tient outcomes were classified into excellent, good, and poor. 
Further postoperative complications were also investigated.

RESULTS
A total of 43 patients were diagnosed with VMs in the head and 
neck area and underwent surgical treatment between January 
2011 and July 2019. Of these patients, 24 were male and 19 were 
female. 

There were nine patients aged < 10 years, five patients be-
tween the ages of 10–19 years, 12 patients between the ages of 
20–29 years, five patients between the ages of 30–39 years, six 
patients between the ages of 40–49 years, and six patients aged 
≥ 50 years (Fig. 1). Twenty-nine patients had surgical excision 
only, five patients had surgical excision followed by sclerothera-
py, and nine patients had sclerotherapy followed by surgical ex-
cision. Per the grading suggested by Goyal et al. [6], 36 were 
grade 1, three were grade 2A, three were grade 2B, and one was 
grade 3. 

Regarding postoperative assessment, 24 patients had excellent 
outcomes, 18 had good outcomes, and one had a poor out-
come. Among patients with grade 1 VM, 24 patients had excel-
lent outcomes and 12 had good outcomes, with no patient ex-
periencing a poor outcome. Among patients with grade 2A, 
three patients had good outcomes, with no patient having ex-
cellent or poor outcomes. Among patients with grade 2B, two 
patients had good outcomes and one had a poor outcome, with 
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Fig. 1. Age distribution of patients with venous malformations of 
the head and neck.
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Fig. 2. Grading of venous malformations based on size and margin.
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no excellent outcomes. One patient with grade 3 had a good 
outcome (Fig. 2). Regarding postoperative complications, four 
patients experienced a lesion relapse, namely lagophthalmos 
(n = 1), drooping of the corner of the mouth (n = 1), partial 

wound necrosis (n= 1), and scar widening (n= 1).

Case 1
A 38-year-old woman presented to the hospital with a bulky 

Fig. 3. Case 1: venous malformation (VM) on the lip. (A) Bulky lower lip was observed. (B) Preoperative magnetic resonance imaging showed 
a VM on the lower lip. (C) Postoperative contour of the lip was improved. (D) Postoperative Doppler ultrasonography showed almost removed 
lesions.
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Fig. 4. Case 2: venous malformation (VM) on the right cheek. (A) 
Bulky right cheek was observed. (B) Preoperative magnetic reso-
nance imaging showed a VM on the right cheek. (C) VM was surgi-
cally excised. (D) Postoperative contour of the right cheek was im-
proved. (E) Postoperative ultrasonography shows that most of the 
lesions have been removed.
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lower lip. She was diagnosed with VM of the lower lip based on 
preoperative T2-weighted magnetic resonance imaging (MRI). 
Excision of the lesion, including some of the lower lip skin and 
mucosa, was performed. Postoperative Doppler ultrasonogra-
phy confirmed that the lesion was almost completely excised. 
The result in this case was excellent as the symptoms, contours 
of the lip and radiologic findings all improved (Fig. 3). 

Case 2
A 55-year-old man presented to the hospital with a bulky lower 
cheek. He was diagnosed with VM of the lower cheek based on 
preoperative T2-weighted MRI. Excision of the lesion, includ-
ing some skin in the right lower cheek, was performed. Postop-
erative Doppler ultrasonography confirmed that the lesion was 
almost completely excised. In this case, the result was excellent 
since the symptoms, bulkiness and radiologic findings were all 
improved (Fig. 4).

Case 3
A 5-year-old boy presented to the hospital with a bluish bulging 
mass encroaching on the right oral commissure. He was diag-
nosed with VM of the right upper lip and oral commissure 
based on preoperative T2-weighted MRI. After excising the 
VM including part of the skin from the right oral commissure 
area, a neo-oral commissure was reconstructed. While recon-
structing the neo-oral commissure, a 1-mm medial overcorrec-

tion was performed to correct for the lengthening of the right 
oral commissure to prevent scar contracture after surgery. After 
2 years, the bulging mass recurred, for which a second excision 
was performed; until 5 months after surgery, the patient 
showed good outcomes without lesion recurrence. The case 
was also decided as excellent as the postoperative symptoms, lip 
contours and radiologic findings were all good (Fig. 5).

DISCUSSION
VMs is a challenging condition to treat clinically and is associ-
ated with high morbidity and frequent recurrence after treat-
ment; therefore, a multidisciplinary approach is crucial for the 
treatment of VMs [7]. As VMs generally occur in superficial 
areas, it is easily detected and diagnosed. However, lesions lo-
cated deep within the head and neck area need to be diagnosed 
via Doppler ultrasonography and MRI, as do other vascular 
anomalies. Doppler ultrasonography can be used to identify the 
type of vascular anomaly, and MRI can be used to examine the 
size and depth of the lesion as well as its relationship with sur-
rounding soft tissue [8]. VMs show intermediate signal intensi-
ty on T1-weighted images and high signal intensities on T2-
weighted images. Particularly, for VMs of the head and neck 
area, where the lesions tend to expand deeply into the sur-
rounding tissue, MRI plays a critical role in accurately under-
standing the relationships between the lesion and surrounding 

Fig. 5. Case 3: venous malformation (VM) on the upper lip. (A) The bulky and displaced lip was observed. (B) Preoperative magnetic reso-
nance imaging showed VM on the upper lip. (C) VM was surgically excised. (D) Postoperative lip profile improved.

A B

C D



Ryu JY et al.  Venous malformation surgery

308

soft tissues [9]. Appropriate treatment plans can be developed 
only with an accurate diagnosis of the size and depth of the le-
sion, and its relationship with surrounding tissues. 

Treatment for VMs includes surgical excision, sclerotherapy, 
and a combination of both surgery and sclerotherapy. Sclero-
therapy is generally a less invasive treatment that produces ade-
quate therapeutic effects when used individually. Sclerotherapy 
may be an effective preoperative adjuvant therapy to reduce 
bleeding after surgery. Further, sclerotherapy is preferred in 
cases in which the lesion is located near an important structure 
in the head and neck area where surgical treatment is likely to 
result in serious complications. Sclerotic agents such as ethanol, 
bleomycin, and sodium tetradecyl sulfate are effective at treat-
ing VMs [10-12]. 

Surgical resection can be effective in patients with pain or 
pronounced disfigurement. In particular, well-defined and 
well-localized VMs may be curable via surgical resection. In 
such cases, complete resection of the lesion is crucial, and func-
tional as well as anatomical factors must be considered. Even if 
complete resection of the lesion is impossible, partial resection 
can reduce the volume of the mass, and thus, lead to an im-
proved aesthetic outcome. 

Because the head and neck is the most exposed part of the hu-
man body, sclerotherapy is preferred to surgical excision, as the 
latter may cause unwanted, excessive scar formation [5,8]. 
However, sclerotherapy alone cannot effectively reduce the vol-
ume of VMs and cannot alleviate symptoms caused by the mass 
effect. If complete resection is feasible through surgical resec-
tion, both the mass and debulking effects can be achieved; even 
if complete resection is not possible, an adequate debulking can 
be achieved. However, because the head and neck area contains 
many important anatomical structures, it is imperative that 
these structures are not damaged or functionally impaired dur-
ing surgical resection. Particularly, both functional and aesthet-
ic aspects must be considered when performing surgery in the 
lip area [8]. In case 3 of our study, a neo-oral commissure was 
reconstructed for the new defect that occurred after excision of 
VMs. If the neo-oral commissure is reconstructed based on the 
length from the contralateral cupid’s bow to the oral commis-
sure, scar contracture would cause an infero-lateral migration 
of the neo-oral commissure; thus, we performed a 1-mm medi-
al overcorrection [13].

VM grade 1 as suggested by Goyal et al. [6] refers to well-de-
fined masses that are smaller than 5 cm, and most of these cases 
are suitable for surgical excision, as good outcomes are antici-
pated. In our study, all patients who had excellent outcomes 
had grade 1 VM. However, most patients with grade 2A or 2B 
were considered to have good outcomes, with only one patient 

having poor outcomes. This is surmised to be due to the deb-
ulking effects that cannot be obtained through sclerotherapy 
alone, and diminished mass effect on surrounding soft tissues. 

Four patients had a recurrence of VMs, for which secondary 
surgical excision was performed. In addition, a patient who had 
undergone surgical excision for a lesion in the orbital area later 
developed lagophthalmos, and thus, a corrective surgery was 
performed. A patient who had undergone excision for a lesion 
near the Risorius later developed drooping at the corner of the 
mouth; thus, muscle suspension was performed at the corner of 
the mouth. The same patient developed wound necrosis after 
the excision of VMs in the tongue; thus, secondary debride-
ment was performed. One patient showed scar widening at the 
incision site; thus, fractional laser therapy was performed. All 
complications that occurred in this study were corrected through 
secondary surgeries.

In conclusion, sclerotherapy is a less invasive treatment for 
VMs that leaves no scarring and has little risk of hemorrhage; 
however, it cannot markedly reduce the volume of the lesion. In 
contrast, surgical excision can reduce the size of the lesion or 
completely remove it; however, surgery is invasive and leads to 
scars. Furthermore, surgery can result in postoperative compli-
cations if the lesion is located near important structures; there-
fore, there is a risk of serious postoperative hemorrhage. We 
were able to achieve good outcomes with a low incidence of 
complications by actively performing surgical treatments to not 
only remove the lesions, but also resolve the aesthetic problems 
caused by bulky lesions in the head and neck area. Therefore, 
although sclerotherapy is effective, surgery is essential for treat-
ing VMs in the head and neck area.
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