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Head and neck cancers represent an aggressive form of neoplastic diseases that
warrant surgical resection, in order to achieve optimal outcomes. Moreover, the
involvement of the carotid artery is associated with a dismal prognosis and radical
tumor resection becomes challenging. The current case report presents a patient
with locally metastatic neck carcinoma attached to the right carotid bifurcation,
involving both the external and internal carotid arteries up to the distal segment
of the internal carotid artery (ICA) at the level of the C1 vertebra. The patient un-
derwent en bloc tumor and vessel resection. The carotid artery was reconstructed
using an interposition graft from the common carotid artery to the ICA by means
of an autologous saphenous vein graft. A vertical mandibular osteotomy was
performed, in order to expose the distal ICA. The postoperative recovery was un-
eventful. The patient was under follow-up for six months, without any signs of
recurrence.
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INTRODUCTION

Generally, head and neck carcinomas have an aggressive
natural history and the involvement of the carotid artery is
considered to be associated with a dismal prognosis [1,2].
Literature has shown that surgical management is the treat-
ment modality that can achieve optimal outcomes pertain-
ing to the survival in the aforementioned group of patients,
compared to the conservative or palliative treatments [3].
Carotid involvement represents a surgical challenge, on
account of the fact that the scenario frequently warrants
reconstruction after en bloc tumor and vessel resection.

Furthermore, the surgical management of recurrent or lo-
cal metastatic carcinoma is more challenging, owing to the
presence of scar tissue, while the need to approach the dis-
tal internal carotid artery (ICA) adds complexity to an ex-
tremely demanding surgical intervention [4]. Nevertheless,
the fact that en bloc resection and arterial reconstruction
represent the most radical and effective treatment option
pertaining to the management of carcinoma patients with
carotid involvement remains unchanged. The aforemen-
tioned treatment option prevents the local progression of
the disease and results in longer survival periods, regard-
less of the challenges presented by the same. The aforesaid
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rationale is in accordance with the recently introduced
concept of oncovascular surgery, which proposes that the
vascular surgeons play an essential and leading role in the
management of cancer patients with vascular invasion [5].
The current case report presents a 35-year-old male pa-
tient with locally metastatic neck carcinoma that involved
the carotid bifurcation and the 1CA up to the level of the
C1 vertebra. The patient underwent en bloc tumor and ves-
sel resection and 1CA reconstruction with an interposition
graft from the common carotid artery (CCA). The saphe-
nous vein was used as a conduit and a vertical mandibular
osteotomy was performed to facilitate the access to the
distal 1CA at the base of the skull. The Institutional Review
Board of the University of Crete Medical School, Greece has
given approval for the report of this case (No. 346662011).

CASE

A 35-year-old male patient was diagnosed with a local
metastatic neck carcinoma during regular follow-up after
the resection of a TINOMO (stage 1) squamous cell carci-
noma of the right lateral border of the tongue. The primary
surgical procedure was performed in the Oral and Maxil-
lofacial Surgery department of our institution, 12 months
prior to the detection of the metastatic carcinoma.

The initial surgical procedure comprised a transoral re-
section of the carcinoma and an extended supraomohyoid
neck dissection. The surgical defect was covered by means
of mucosal suturing and healed by primary intention. His-
topathological examination revealed a tongue specimen
with clear resection margins and a neck specimen with 40
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Fig. 1. Magnetic resonance imaging of the neck showing
the neoplastic mass around the right carotid vessels.
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lymph nodes that were negative for metastatic infiltration.
However, on account of depth of invasion of 10 mm and
perineural infiltrations, the patient received postoperative
adjuvant radiotherapy of 63 cGys.

One year after the primary surgical procedure, a meta-
static neck mass of dimensions 22x20x15 mm was detected
on a routine follow-up magnetic resonance imaging (MRI).
The lesion involved the carotid bifurcation and the radio-
graphic images gave the impression that the 1CA was af-
fected up to its distal part at the level of the C1 vertebra.
However, the extension of the lesion could not be ascer-
tained from the MRI images, owing to the lack of clarity (Fig.
1). In addition, computed tomography (CT) angiography
was performed, which did not clarify the level of 1CA in-
volvement. Further radiographic investigation using a posi-
tron emission tomography scan revealed negative results
pertaining to other metastatic foci.

The patient underwent neck exploration, which was per-
formed by a multidisciplinary surgical team involving oral
and maxillofacial and vascular surgeons. The lesion was
approached through the previous incision. The CCA, ex-
ternal carotid artery (ECA), and 1CA were encircled. During
the surgical procedure, it became evident that the 1CA was
involved up to its distal part. The division of the posterior
belly of the digastric muscle did not provide sufficient ac-
cess to the uninvolved part of the 1CA, distal to the neo-
plastic tissue (Fig. 2). The retrojugular approach to the 1CA
has been suggested to offer easier dissection, especially in

Fig. 2. Intraoperative photograph showing the neoplastic
mass involving the carotid arteries. The mandible can be
observed, which evidently shows that the involvement of
ICA extended up to its distal segment. Total length of ICA
involvement was approximately 5 cm. ICA, internal carotid
artery; CCA, common carotid artery.
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cases that warrant greater exposure. However, the afore-
mentioned approach did not give the impression of being
adequate in our case, which warranted control of the 1CA
up to the level of the C1 vertebra. Consequently, a vertical
ramus mandibulotomy followed by anterior and cephalad
retraction of the distal mandibular part facilitated access
to the 1ICA at the level of the C1 vertebra. Prior to the os-
teotomy, preplating was performed using three miniplates.
The osteotomy was placed posterior to the lateral mandibu-
lar foramen, in order to preserve the inferior alveolar nerve
(Fig. 3). In the current patient, all the internal jugular veins
were ligated, on account of the adherence to the tumor
mass. Regarding the manipulation of cranial nerves, the
hypoglossal, vagus, and accessory spinal nerves were iden-
tified during the surgical procedure. Unfortunately, the hy-
poglossal nerve could not be preserved and was sacrificed,
in order to achieve complete excision of the tumor, whereas
the vagus and accessory spinal nerves were recognized and

Fig. 3. Distal exposure of the ICA after mandibular osteoto-
my. ICA, internal carotid artery; CCA, common carotid artery.

ICA reconstruc
“with vein graft

protected.

Clamping of the 1CA did not have any significant effect
on the cerebral oximetry, owing to normal collateralization
through the circle of Willis. Consequently, it was decided
that a shunt was not required. The ECA was ligated and an
interposition graft was placed from the CCA to the distal
ICA in a standard fashion, using a segment of the great
saphenous vein (GSV) as a conduit. Prior to the tumor re-
section, revascularization was performed to ensure quick
cerebral reperfusion, which provided sufficient time for
the complete dissection and resection of the tumor. Sub-
sequently, en bloc excision of the tumor with the 1CA and
ECA was performed (Fig. 4). The mandible was reconstruct-
ed by way of the fixation of the three miniplates in the cor-
responding preplating positions (Fig. 5).

The patient had an uneventful recovery with normal
neurological functions and was discharged on the fifth
postoperative day. Postoperatively, the patient underwent
adjuvant radiotherapy. No signs of recurrence were ob-

Fig. 5. Reconstruction of the mandible after tumor resection.

Fig. 4. (A) The interposition
graft from the CCA to the ICA
using a segment of the great
saphenous vein as the conduit.
(B) En bloc resection of the tu-
mor and the vessels involved.
ICA, internal carotid artery;
CCA, common carotid artery.
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Fig. 6. Three-dimensional reconstruction of the computed
tomography angiography obtained six months after the
surgical procedure. The patent graft with distal anastomosis
at the level of the C1 vertebra is shown.

served during the course of the six-month follow-up. A
follow-up CT angiography showed sufficient tumor exci-
sion and adequate graft patency (Fig. 6).

DISCUSSION

The current case report describes a patient with local
metastatic carcinoma that involved the carotid bifurcation
up to the distal I1CA at the level of the C1 vertebra, who
underwent en bloc resection and successful reconstruc-
tion using a saphenous vein interposition graft, subse-
quent to a vertical mandibular osteotomy. An aggressive
surgical approach in the management of patients with
vascular involvement remains debatable, on account of
the overall poor prognosis and the questionable survival
benefit. Nonetheless, previous literature shows that radical
surgical management is associated with increased survival
rates, compared to the conservative or palliative modes of
therapy, and studies have reported encouraging survival
rates pertaining to this strategy [1-4]. In addition to the as-
pects pertaining to mortality, the aforementioned approach
might allow the patients to avoid local complications, such
as discomfort from a visible growing mass on the neck, re-
spiratory distress, dysphagia, pain, and anxiety, and offers
a better quality of life [4]. Regarding the optimal conduit
that can be used to perform revascularization, the debate
pertaining to the use of autologous vein grafts (mainly
the great saphenous vein) and synthetic materials, such as
polytetrafluoroethylene grafts, has not reached a definitive
conclusion. Vein grafts are considered to be more resistant
to infections, which is a possible scenario in the patients
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with scarred or previously irradiated surgical field or tumors
that may require the intraoperative manipulation of the
trachea or esophagus. Conversely, there are concerns that
the vein grafts may be more susceptible to stenosis in the
event of subsequent radiotherapy [2,4]. The authors opted
for a venous conduit, on account of the aforementioned
arguments, along with the fact that in the present case, the
size of the GSV was similar to that of the distal 1CA and, in
consequence, there was no mismatch, at least at the site of
the distal anastomosis. However, the authors acknowledge
the fact that a synthetic graft would be appropriate as well.

Other surgical options, such as arterial wall peeling, have
been used in the past to achieve radical tumor resection.
The implementation of the aforementioned surgical options
necessitate the adoption of a hypothesis that the arterial
wall is resistant to neoplastic cell infiltration. However, re-
cent literature suggests that the arterial wall is invaded in at
least half of the cases [4,6]. Consequently, local recurrence
rates pertaining to this technique should be expected to
be significantly higher, compared to the en bloc resection,
as reported in recent literature [3,4,7]. In addition to the
fact that peeling does not represent a curative or complete
oncological procedure, the approach involves removal of
the adventitia, which may result in the loss of arterial wall
integrity and strength with a subsequent risk of arterial
rupture. Indeed, fatal arterial bleeding from carotid artery
rupture has been reported in a significant minority of the
patients who underwent arterial wall peeling [3,7].

Another surgical option that has been used for the
management of patients with vascular involvement is the
carotid artery resection without reconstruction. However,
the aforementioned therapeutic modality results in an un-
acceptable rate of neurological morbidity. Elective ligation
of the 1CA has resulted in neurologic complication rates
of more than 50% in some case series studies, while other
studies have reported complication rates of approximately
30% [8,9]. Taking everything into account, the aforesaid
results compare unfavorably with the stroke rate of 0%-5%
that was reported in the patients who underwent recon-
struction of the 1CA [4,10]. Techniques to assess collateral
circulation and determine the need for reconstruction, as
opposed to simple ligation (i.e., temporary occlusion bal-
loon), are not usually reliable, in view of the fact that stroke
can occur within the first to the fifth postoperative day,
owing to the thrombus propagation from the distal stump
of the 1CA [11,12].

An important technical aspect pertaining to the present
case report is the vertical mandibular osteotomy that was
employed, in order to approach the distal carotid artery at
the level of the C1 vertebra. The aforementioned or similar
distal exposures cannot be achieved using the standard ap-
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proach or by means of simple additional maneuvers, such
as the division of the posterior belly of the digastric muscle.
Previous literature has reported the use of mandibular sub-
luxation for this purpose and the authors were able to iden-
tify at least two patients who underwent the surgical man-
agement of neck cancer that involved the aforementioned
manipulation of the mandible [4]. Nevertheless, anterior
subluxation must occur with the nasotracheal intubation
and should be anticipated, planned, and performed before
the carotid exposure [13]. Conversely, vertical mandibular
osteotomy offers the advantage that it is not necessary to
be performed in advance. Consequently, the technique al-
lows the operators to evaluate the need for this manipula-
tion, intraoperatively. For instance, in the present case, pre-
operative imaging was insufficient to determine the extent
of distal exposure. Moreover, mandibular osteotomy allows
for more distal exposure of 1CA, compared to the anterior
subluxation, and grants control of the ICA up to the base of
the skull.

Despite the abovementioned advantages, the technique
of mandibular osteotomy is not devoid of complications.
The frequently encountered complications include wound
dehiscence, inferior alveolar nerve injury, dental injury, and
plate exposure or mobility. Nevertheless, all the aforemen-
tioned complications are of low severity and can be man-
aged through either conservative treatment or minor surgi-
cal interventions under local anesthesia [14]. Furthermore,
complications are frequently associated with the osteoto-
mies located in the dentate areas of the mandible involving
the oral mucosa. Conversely, in the present case, a vertical
ramus mandibulotomy was employed, which is designed to
preserve the inferior alveolar nerve, located in an edentu-
lous area, and the osteotomy and osteosynthesis plates are
covered by the masseter muscle. Consequently, the risk of
complications is much lower. Indeed, the patient did not

present any postoperative complications with regard to the
mandibulotomy.

In conclusion, en bloc tumor and vessel resection can be
performed safely during the treatment of locally metastatic
neck cancer involving the carotid artery. Vertical mandibu-
lar osteotomy is a manageable maneuver, which allows ac-
cess to the distal 1CA and the arterial reconstruction can be
performed safely in cases with high vascular involvement.
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