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ABSTRACT
Complete surgical excision of venous malformations (VMs) is frequently complicated by massive bleeding and nerve
damage, particularly in the cervicofacial area. This report describes a novel technique for the resection of cervicofacial
VMs using the LigaSureTM (Valleylab, Tyco International Healthcare, Boulder, CO) vessel sealing system. We report
three cases of VM excision using this vessel sealing system, and recorded intraoperative and postoperative blood loss,
operative time, and postoperative complications. In all cases employing the LigasureTM, perioperative blood loss was
less than 600 ml, no patients developed postoperative hematomas or other bleeding complications, and no patients developed a facial palsy even if the VM was located close to the facial nerve. LigaSureTM provides excellent hemostasis
with few complications when used for cervicofacial VMs.
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1. Introduction

2. Patients and Methods

Venous malformations (VMs) are low flow vascular malformations. They can present as single or multiple lesions
in any part of the body. They never regress and may
expand over a patient’s life as venous pressure increases.
Symptoms are related to the size and location of the
lesion and can include discomfort, pain, neuropathy, ulceration, bleeding, and a direct or indirect mass effect.
The treatment of VMs is surgical resection, sclerotherapy,
embolisation, laser therapy, or a combination of these
modalities [1-6]. Complete surgical excision can cure the
disease, but may not be possible in all cases, secondary
to concerns for massive bleeding or nerve damage, especially when they are located in the face and neck [1,3].
Hemorrhage and the possibility of nerve damage frequently preclude an extensive resection. This report describes the use of the LigaSureTM device (Valleylab, Tyco
International Healthcare, Boulder, CO) for VM excision
and its efficacy in controlling perioperative bleeding and
avoiding damage to the facial nerve or other adjacent
organs. We used this vessel sealing system in three cases,
and blood loss, operating time, postoperative complications were recorded.

We used a LigaSureTM in three patients with VMs (two
male, one female). The patient age ranged from 18, 52, and
67 years old. VM sites included the cheek and submandibula. Sizes ranged from 6 × 4, 10 × 7, and 15 × 8 cm. We
recorded the peri- and postoperative blood loss, the need
for blood transfusion, size of the resected tumor, operative
time, and postoperative complications in all three patients.
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Operative Technique
After incising the skin overlying the VM with a surgical
knife and electrocautery, the tumors were grasped with
Kocher clamps. The LigaSureTM was then used for the
majority of coagulation, sealing, and cutting. Around the
facial nerve, a nerve stimulator was used to confirm that
the facial nerve did not cross the sealing area. Care was
taken to overlap the newly sealed areas with those already sealed in order to minimize areas that would bleed
in the postoperative period (Figure 1). Following tumor
resection, the subdermal space was re-approximated with
absorbable suture. Fluid collections were prevented by
placing a drain beneath the dermis.

3. Results
In all cases using the LigaSureTM, perioperative blood
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loss was less than 600 ml (Table 1). No patients required
blood transfusions (auto-transfusion was done in two
cases). Drains were placed in all patients (open drainage:
2 cases, closed drainage: 1 case). We chose open drainage if the excision defect was small and closed drainage
for large defects. No patients developed postoperative
hematomas or other bleeding complications nor did any
patient suffer nerve damage.
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Several non-operative or preoperative options have
been developed to prevent perioperative hemorrhage.
Options include percutaneous and transcatheter embolisation, sclerotherapy, laser therapy, use of electrocautery
(monopolar, bipolar, or ultrasonic coagulators), use of topical hemostatic agents (thrombin, Gelfoam, etc.), and in
some cases, packing with pressure or ligation of the surrounded tissue. Recently, the use of recombinant factor
VIIa during excision has also been reported [1].
Embolisation is recommended immediately prior to
surgical intervention. But the precise vessel to embolize
cannot always be identified. Additionally, embolisation
with glue can result in various complications, such as
skin necrosis, non-targeted embolisation, and ischemia of
the adjacent normal tissue [4,5].
Sclerotherapy with various agents is effective for small
or medium-sized lesions. It has a complication rate of
10% - 15%, with complications including facial nerve
palsy, bleeding, skin ulceration, hemoglobinuria, transient pulmonary hypertension, and deep vein thrombosis.
[2-5].
Laser therapy is costly and mostly inadequate for all
except the thinnest lesions [6].

4. Case Reports
Patient 1
The first patient is a 52-year-old male who had VMs on
his left cheek to the level of his mandible (Figure 2(a)).
We planned excision of an area measuring 15 × 18 cm
including the skin lesion. As MRI image indicate that the
masseter muscle was involved with the VMs (Figure
2(b)), VMs were partially removed. We used the LS1200
handpiece (LigaSure PreciseTM disposable handpiece)
(Figure 2(c)). The thermal spread was less than 1 mm
beyond the seal site, and thus this handpiece was ideal
for this case and others with VMs close to the facial
nerve or muscle. Because this handpiece could not cut
this particular VM after sealing, we used scissors to divide the sealed area (Figures 2(d) and (e)). After resection, bleeding was less with facial nerve intact (Figure
2(f)). An open drain was placed prior to closing. Total
perioperative blood loss was 425 ml, and operative time
was 4 hours. On postoperative day 2 the open drain was
removed, and the patient was discharged without complications. After 8 months, the scar was inconspicuous with
high patient satisfaction in regards to cosmesis and no
evidence of nerve damage (Figure 2(g)).

5. Discussion
Although the treatment of VMs frequently involves surgical excision as part of the curative plan, complete surgical eradication of extensive cervicofacial VMs is rarely
possible without jeopardizing nerve function or risking
disfigurement. These surgeries can also be fraught with
recalcitrant intraoperative hemorrhage that can prolong
surgical time and lead to failed resection [1,3,4].

Figure 1. Schematic views of “overlapped sealing method”
using LigaSureTM. After sealing the venous malformation
with LigaSureTM, the mid-line of the sealed areas are cut
with scissors. The next area of sealing and cutting proceeds
from the previously sealed area in an overlapping manner.

Table 1. Background and outcome of patients treated in the present study.

Patients

Region & size of
resection
(cm)

Time of
operation
(hr:min)

Perioperative
bleeding (ml) blood
transfusion

Drain

Drain removal day
(POD)

Complication

1. 52 y
M

Left cheek
15 × 8

4:23

425
400 auto-transfusion

Open drain

2

None

2. 67 y
M

Right cheek
6×4

1:56

10

Closed drain

3

None

3. 18 y
M

Left submandibula
10 × 7

3:33

573
400 auto-transfusion

Open drain

2

None
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Figure 2. A 52-year-old male with VMs on the left cheek (a).
Axial and coronal view of the MRI shows that the masseter
muscle was involved with the VMs (b). Using the LigaSureTM (c), elevation of the edge of the VM with minimal
undermining. VMs were sealed (d) and cut (e). The cut
edges are effectively sealed, and safely dissected from the
facial nerve (f). The scar using this technique is inconspicuous 8 months after operation (g).

LigaSureTM is a vessel sealing system that uses an enhanced form of bipolar current to achieve permanent vessel wall fusion by denaturing the collagen and elastin in
vessel walls and reforming them into a hemostatic seal
[7]. LigaSureTM measures the appropriate voltage and
current automatically for the target vessels, and can seal
vessels with surrounding soft tissue ranging in thickness
from 1 to 7 mm [7-9].
Peterson et al. demonstrated the effectiveness of the
seals created by the LigaSureTM system. The seal quality,
as reflected in burst strength, was determined to be comparable to existing mechanical-based techniques such as
clips and sutures. Mean burst pressures in excess of 900
mmHg were obtained for vessels of 3 to 7 mm diameter,
comparable to results obtained using surgical clips and
suture on vessels in the same size range [7]. Moreover,
thermal spread was measured histologically and noted to
extend on average less than 2 mm beyond the seal site.
We previously used the LigaSureTM system in the resection of NF-1 tumors (write out full name of tumor),
MPS
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and successfully reduced perioperative bleeding [10].
There are currently no reports describing the use of a
LigaSureTM for the resection of VMs or other vascular
anomalies. As indicated in the present report, using LigaSureTM for resection during VM excision achieves excellent hemostasis and safe undermining near the facial
nerve with few complications in the cervicofacial area.
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