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Abstract

Importance: Tumor encasement of the common carotid artery (CCA) and/or the internal carotid artery (ICA) in patients with

advanced head and neck tumors represents a significant surgical challenge. At present, there are few reports on the treatment

approach that can achieve the maximal oncological resection and reduce the difficulty of operation without affecting the carotid

artery blood flow. Objective: To examine whether the combination of oncologic complete tumor resection and intravascular

covered stent placement is more advantageous in the management of advanced head and neck cancer. Design, Setting, and

Participants: Five patients with advanced head and neck squamous cell carcinoma (AHNSCC) invading one side of the carotid

artery were retrospectively enrolled. The contrast-enhanced computed Tomography (CT) and angiography were performed to

assess the severity of extrinsic tumor compression to the carotid artery. Covered stent was placed intra-arterially at least 1

cm proximal and distal beyond the area of tumor involvement. The tumor and the involved carotid artery were resected, and

pectoralis major flap transfer was utilized for coverage of the great vessels supported with intra-arterial covered stent. Main

Outcomes and Measures: Efficacy of oncologic complete tumor resection combined with endovascular stent placement. Results:

The post-stenting demonstrated an improvement in the appearance and caliber of the affected carotid artery. Four patients

experienced transient bradycardia and hypotension. All five patients underwent R0 resection. Postoperatively, the flap all had

rich vascularity and healing. Three patients underwent adjuvant radiotherapy or chemoradiation. With median follow-up 6.5

months, one patient died of multiple organ failures at 6.5 months after surgery; one patient developed tracheal stoma recurrence

and treated with salvaged surgery; the three other patients had no disease recurrence in their last follow-ups. Conclusions

and Relevance: Surgical resection with intravascular covered stent placement could potentially achieve the maximal oncological

resection without compromise carotid artery blood flow in patients with carotid artery encased head and neck cancer.

Oncologic surgical resection with intravascular covered stent placement in patients with carotid
artery encased by metastatic cancer—Our experience with 5 patients

Key Points:

* This approach could potentially achieve the maximal oncological resection without compromise of carotid
artery blood flow.

*This approach reduces the incidence of potential risk of cerebrovascular complications.

* This approach may be more beneficial in cases with less optimal condition for vascular reconstruction, or
the potential of R0 tumor resection.
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. * This approach could still be used to complete tumor resection without the possibility of major blow-out
risk in some cases of recurrence after radiotherapy.

* The pedicled pectoralis major musculocutaneous flap was used to repair the defect, which not only protected
the exposed carotid artery, but also provided rich vascularity.

1、、、INTRODUCTION

Tumor encasement of the common carotid artery (CCA) and/or the internal carotid artery (ICA) in patients
with advanced head and neck tumors represents a significant surgical challenge. The 5-year survival rate
is about 5%-13%1 partly due to risks of stroke or carotid blowout syndrome (CBS).Previous approaches to
the prevention of CBS (e.g., surgical ligation, endovascular embolization, covered stent implantation) were
palliative and most reports did not further solve the tumor burden2-4.Simple surgical management, e.g.,
peeling the tumor off the carotid wall, resection with ligation of the carotid artery, resection with or without
revascularization, results in non R0 resection or intraoperative and postoperative complications, even the
difficulty of the operation is a significant challenge for the surgeon1,5-6.Therefore, we report our experience
with combination of oncologic complete tumor resection and intravascular covered stent placement in patients
with advanced head neck cancer.

2、、、MATERIALS AND METHODS

This study was approved by the institutional review board of ***. Between July 2019 and January 2020, five
patients with advanced head and neck squamous cell carcinoma (AHNSCC) invading one side of the carotid
artery, underwent intra-arterial covered stent placement of the CCA/ICA prior tumor resection at ***.

The preoperative angiography (Figure 1A ) were performed to assess the severity of extrinsic tumor com-
pression to the carotid artery. Covered stent (GORE VIABAHN, W.L.Gore& Associates, lnc. USA) was
placed intra-arterially at least 1 cm proximal and distal beyond the area of tumor involvement. Each pa-
tient was administered low molecular weight heparin (LMWH) 5000IU daily for 6-10 days. Oncologic tumor
resection was performed 2 to 3 days after stent placement. The tumor and the involved carotid artery were
resected en bloc , and pectoralis major flap transfer was utilized for coverage of the great vessels supported
with intra-arterial covered stent.

3、、、RESULTS

All five patients’ characteristics and previous treatments were demonstrated on Table 1 and Table 2 .
The post-stenting angiography (Figure 1B ) demonstrated an improvement in the appearance and caliber
of the affected carotid artery. The carotid wall could be dissected from the stent without difficulty and
en blocresection of the surrounding tumor with attempted R0 resection.Figure 2A and 2B demonstrated
appearance of the covered stent in carotid artery. The mean age was 52.2 years (range, 41-60 years), and the
median follow-up was 6.5 months (range, 4-9 months).After placement of the covered stent prior to surgical
resections, four patients experienced transient bradycardia (30-40 beats/min)and hypotension (50/30-70/50
mmHg).No stroke occurred in these five patients. Intraoperatively, we noted that in two patients’ the whole
carotid artery wall was involved, in two patients’ tumor invaded only the tunica adventitia of the carotid
artery, and one other patient’s tumor did not directly invade the carotid artery, there was only extrinsic
compression. All five patients underwent R0 resection (no positive margins of the resection line of the
specimen) and there were no intraoperative complications .The type of tumor in all patients was squamous
cell carcinoma. Postoperatively, all patients healed because of rich vascularity of the flap, and no infection
or necrosis occurred. Three patients underwent adjuvant radiotherapy or chemoradiation. With median
follow-up 6.5 months, one patient died of multiple organ failures at 6.5 months after surgery; one patient
developed tracheal stoma recurrence and was treated with salvage surgery; the three other patients had
no disease recurrence at their last follow-up. We have not observed any postoperative spontaneous carotid
artery rupture, stroke, or late graft occlusion.

4、、、DISCUSSION

2
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. Management of the carotid artery encased by tumor is an intraoperative challenge. Surgeons are very cautious
in dissecting the tumor from the carotid artery when there is only extrinsic compression. Removal of the
tumor in that setting with release of extrinsic compression reestablished blood flow to the brain. Although
resection and ligation of the carotid artery is a classic option, there is a 17% to 79% risk of stroke1,7. Unlike
ligation after carotid artery resection, the placement of a covered stent retains the normal carotid blood
flow during surgery, and reduces the incidence of potential risk of cerebrovascular complications. Several
previous reports suggested that en bloc resection of the tumor together with invaded segment of carotid
artery followed by vascular reconstruction is an excellent option in management of advanced head and neck
cancer5,7-8. However, in cases where the ICA close to the skull base is involved a reconstruction without
special techniques like mandibulotomies may be difficult9. Comparing to immediate reconstruction following
carotid artery resection, the covered stent may be more beneficial in cases with less optimal condition for
vascular reconstruction, or the potential of R0 tumor resection. In difference to the cases reported by
Markiewicz et al., which only invaded resection of the adventitia6, two of the cases reported by us invaded
full thickness of the wall of carotid artery .The stent was placed intravascularly in the involved carotid artery,
extended and passed beyond the site of tumor involvement, allowing the surgeon to completely resect the
tumor along with involved vessel wall. It is well known that in some cases of recurrent advanced head and
neck cancer, the tumor does not actually penetrate the artery wall, but is in the middle of the post-radiation
scar tissue, and therefore cannot be resected without major blow-out risk. The tumor resection could still
be complete with this approach.

The resection of recurrent advanced head and neck cancer is usually performed in a wide range and is prone
to expose the airway or oropharyngeal mucosa. In addition, some patients have cervical tissue fibrosis caused
by radiotherapy, leading to insufficient vascularity to local skin and muscle, which increases the possibility of
postoperative infection and delayed wound healing10. Therefore, in this study, the pedicled pectoralis major
musculocutaneous flap was used to repair the defect, which not only protected the exposed carotid artery,
but also provided rich vascularity. Postoperative infection and delayed wound healing were not seen in any
of our patients.

This approach could potentially achieve the maximal oncological resection without compromise of carotid
artery blood flow. Although our limited experience with these five cases has demonstrated effective man-
agement using covered stent placement in patients with carotid artery encased by advanced head and neck
cancer, long-term follow-up with a large number of patients is required to determine whether the carotid
stent placement is superior to carotid artery ligation, resection and reconstruction, because of its potential
benefit of minimizing intracranial vascular complications.
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Table

Table 1. Patient details

Patient 1 2 3 4 5
Age (yeas) 54 48 41 58 60
Sex Male Male Male Male Male
Primary site Larynx Tongue Larynx Larynx Nasopharynx
TNM
classification

T4bN2bM0 T4bN2bM0 T4bN2bM0 T4bN2cM0 T4bN2aM0

Previous
treatment

Surgery Surgery Surgery Surgery + RT
+ CT

RT

Vascular
intervention

Right CCA
stenting

Right
CCA/ICA
stenting

Right CCA
stenting

Right CCA
stenting

Right
CCA/ICA
stenting

Surgical
Treatment

Radical neck
dissection +
Myofascial
pectoralis
major flap

Radical neck
dissection +
Myofascial
pectoralis
major flap

Radical neck
dissection +
Myofascial
pectoralis
major flap

Radical neck
dissection +
Myofascial
pectoralis
major flap

Radical neck
dissection +
Myofascial
pectoralis
major flap

ResectclassificationR0 R0 R0 R0 R0
Complications Transient

bradycar-
diaand
hypotension

Transient
bradycar-
diaand
hypotension

Transient
bradycar-
diaand
hypotension

Transient
bradycar-
diaand
hypotension

None

Pathological
type

Squamous cell
carcinoma

Squamous cell
carcinoma

Squamouscell
carcinoma

Squamous cell
carcinoma

Squamous cell
carcinoma

Postoperative
treatment

None CT (DDP
100mg/m2 +
5-FU 1000
mg/m2)

RT (total dose of
70Gy)

RT + CT (total
dose of 70Gy +
DDP 20mg/m2

+ 5-FU 200
mg/m2)

None
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. Survival
status

Dead Alive Alive Alive Alive

Recurrence Unknown None None Recurrence at
the
tracheostomysite

None

Follow-up
(months)

6.5 9 8.5 6.5 4

Abbreviations:CCA,
common
carotid artery;
ICA, internal
carotid artery;
RT,
radiotherapy;
CT,
chemotherapy;
DDP,
Cisplatin;
5-FU,5-
Fluorouracil.

Abbreviations:CCA,
common
carotid artery;
ICA, internal
carotid artery;
RT,
radiotherapy;
CT,
chemotherapy;
DDP,
Cisplatin;
5-FU,5-
Fluorouracil.

Abbreviations:CCA,
common
carotid artery;
ICA, internal
carotid artery;
RT,
radiotherapy;
CT,
chemotherapy;
DDP,
Cisplatin;
5-FU,5-
Fluorouracil.

Abbreviations:CCA,
common
carotid artery;
ICA, internal
carotid artery;
RT,
radiotherapy;
CT,
chemotherapy;
DDP,
Cisplatin;
5-FU,5-
Fluorouracil.

Abbreviations:CCA,
common
carotid artery;
ICA, internal
carotid artery;
RT,
radiotherapy;
CT,
chemotherapy;
DDP,
Cisplatin;
5-FU,5-
Fluorouracil.

Abbreviations:CCA,
common
carotid artery;
ICA, internal
carotid artery;
RT,
radiotherapy;
CT,
chemotherapy;
DDP,
Cisplatin;
5-FU,5-
Fluorouracil.

Table 2. Clinical characteristics of patients

Variable Patients, No. (%)
Age, mean (range),y 52.2 (41-60)
Follow-up, median (range), m 6.5 (4-9)
Sex
Male 5 (100.0)
Female 0 (0.0)
Primary site
Larynx 3 (60.0)
Tongue 1 (20.0)
Nasopharynx 1 (20.0)
Clinical stage
I 0 (0.0)
II 0 (0.0)
III 0 (0.0)
IV 5 (100.0)
Previous treatment
Surgery 3 (60.0)
Surgery + RT + CT 1 (20.0)
RT 1 (20.0)
Vascular intervention
Right CCA stenting 3 (60.0)
Right CCA/ICA stenting 2 (40.0)
Surgical Treatment 5 (100.0)
Resectclassification
R0 5 (100.0)
R1 0 (0.0)
R2 0 (0.0)
Complications
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. Transient bradycardia and hypotension 4 (80.0)
None 1 (20.0)
Postoperative treatment
CT 1 (20.0)
RT 1 (20.0)
RT + CT 1 (20.0)
None 2 (40.0)
Survival status
Alive 4 (80.0)
Dead 1 (20.0)
Recurrence 1 (20.0)
Abbreviations: CCA, common carotid artery; ICA, internal carotid artery; RT, radiotherapy; CT, chemotherapy. Abbreviations: CCA, common carotid artery; ICA, internal carotid artery; RT, radiotherapy; CT, chemotherapy.

Figure legends:

Figure 1. An angiogram of the carotid

A, The red square depicts a significant compression and narrowing of CCA; B, The red square depicts the
restored form of the CCA through placement of the covered stent.

Figure 2. The process of en bloc resection of the cancer mass

A, CCA encasement underwent preoperative covered stent placement; B, The covered stent with obvious
thread in the CCA. CCA, common carotid artery.
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