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Case report - Thoracic oncologic

Treatment of locally advanced thyroid cancer invading the great
vessels using a Y-shaped graft bypass
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Abstract

Although the presence of aggressive angioinvasion is not a contraindication for surgical treatment of well-differentiated thyroid cancer,
surgical resection and reconstruction of the major arteries in the neck and mediastinum using a synthetic graft is rarely performed. We
present our experience of resection and reconstruction of the major arteries in the neck for the treatment of locally advanced thyroid
cancer. A 66-year-old woman presented with locally advanced thyroid cancer with invasion of the right internal jugular vein and vagus
nerve. The cancer mass encased the junction of the right common carotid artery, the subclavian artery, and the brachiocephalic trunk.
After en-bloc resection of the tumor, the arteries were reconstructed using a Y-shaped synthetic graft between the common carotid artery,
aorta, and the subclavian artery. Postoperatively, there was no evidence of cerebral ischemia and the patient made a rapid recovery
without complications. An aggressive surgical approach is appropriate for grossly invasive thyroid cancer to decrease the risk of local
recurrence and increase survival. Surgical resection and reconstruction of the major arteries in the neck and chest using a synthetic graft
can be an acceptable therapeutic option for locally advanced thyroid cancer.
� 2010 Published by European Association for Cardio-Thoracic Surgery. All rights reserved.
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1. Introduction

Although aggressive invasion of the great vessels by well-
differentiated thyroid cancers is not common, the prognosis
of patients with such an invasion is very poor w1, 2x.

Reduction of the tumor burden generally provides the
best chance of a cure for well-differentiated thyroid cancer,
and outcomes are usually favorable. As such, the presence
of a massive intravascular invasion is not a contraindication
for surgical resection even for locally advanced thyroid
cancers invading vital organs in the neck and chest w3x.

While several cases of resection and reconstruction of the
major veins of the neck have been reported w3–6x, surgical
resection and reconstruction of the major arteries is rarely
performed w7, 8x.

The present report describes a case of successful surgical
treatment of a locally advanced thyroid cancer using resec-
tion and reconstruction of the major arteries in the neck
and mediastinum. Written informed consent was obtained
from the patient for publication.

2. Case description

A 66-year-old woman presented with progressive difficulty
in swallowing for the previous four years. The patient had

*Corresponding author. Tel.: q82-2-2019-3370; fax: q82-2-3462-5994.
E-mail address: surghsc@yuhs.ac (H.-S. Chang).

undergone a right lobectomy of the thyroid gland 30 years
before due to a benign thyroid tumor.

Ultrasonography, computed tomography (CT), and mag-
netic resonance imaging (MRI) revealed thyroid cancer in
the thyroid bed invading the right internal jugular vein and
nerves, including encasement of the right common carotid
artery and brachiocephalic trunk (Fig. 1). Multiple meta-
static lymph nodes were observed on the right internal
jugular chain and mediastinum. Fine-needle aspiration
cytology confirmed papillary thyroid carcinomas with lymph
node metastasis.

The operation was performed with therapeutic intent.
The patient was placed in the supine position with the neck
hyper-extended. A skin incision was made 3 cm superior to
the sternal notch with extension laterally to the lateral
neck, and a T-shaped incision for a full midline sternotomy
was added.

Operative findings showed that the cancer was located in
the thyroid bed, and that there was invasion of the trachea,
esophagus, right recurrent laryngeal nerve, vagus nerve,
and bifurcation of the right brachiocephalic artery. Multiple
metastatic nodes were found in the central compartment,
right internal jugular node chain, and mediastinum.

Completion thyroidectomy and en-bloc resection of the
tumor were performed. Whereas the veins and nerves were
sacrificed, the arteries were reconstructed using a Y-shaped
synthetic graft wpolytetrafluoroethylene (PTFE)x between
common carotid artery, aorta, and subclavian artery.
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Fig. 1. Preoperative computed tomography (a) and magnetic resonance imag-
ing (b–d) showed the tumor encasement of great vessels of the neck includ-
ing right common carotid artery (c, d) and brachiocephalic trunk (a, b).

Fig. 2. Surgical procedures for reconstruction of arteries using a synthetic
graft (PTFE). (a) En-bloc resection of the tumor, veins, nerves, and brachi-
ocephalic trunk bifurcation site was performed after clamping the midportion
of the right common carotid artery, the proximal portion of the brachioce-
phalic trunk and the subclavian artery. The proximal stump of the brachi-
ocephalic trunk was closed. (b) A Y-shaped end-to-side anastomosis was
made between the PTFE grafts using 6.0 Prolene before anastomosis of the
graft and arteries. (c) Reconstruction was performed with the previously
made Y-shaped PTFE graft using 6.0 Prolene: the reconstruction order was
aorta to graft, graft to right common carotid artery, and graft to right sub-
clavian artery. The graft was anastomosed at the newly made opening in the
aorta. The right common carotid artery was reconstructed prior to the right
subclavian artery to prevent of cerebral ischemia.

After systemic heparinization, the right common carotid
artery was clamped at the midpoint. Before clamping of
the common carotid artery, patent back-flow from the
common carotid artery was confirmed. The right subclavian
artery and the proximal portion of the brachiocephalic
trunk were clamped at a distance of 2 cm from the tumor
margin (Fig. 2a), and the proximal stump at the aortic
origin was closed.

Prior to clamping the vessels, a Y-shaped end-to-side
anastomosis was made with 12-mm PTFE grafts using 6.0
Prolene (Fig. 2b). Reconstruction of the arteries was per-
formed with the previously made Y-shaped PTFE graft using
6.0 Prolene (Fig. 2c). Because the subclavian artery was
resected at its origin from the aorta, the graft was anas-
tomosed at the newly made opening in the aorta for flow
reconstruction. The right common carotid artery was recon-
structed prior to the right subclavian artery to minimize
ischemic brain damage.

After terminating the anastomosis between the Y-shaped
graft and the subclavian artery, any air or debris within the
lumen was evacuated via the unattached end of the PTFE
graft. After flushing, the suture line was tied and the
clamps were removed from the common carotid artery and
subclavian artery.

There was no evidence of postoperative cerebral ische-
mia. The final pathology report confirmed a papillary
carcinoma with columnar cell variant. The patient under-
went postoperative high-dose radioactive iodine treatment
for ablation, and an iodine-131 whole-body scan showed no
abnormal uptake in the thyroid bed or other areas. Six
years after surgery, the patient remains clinically and
biochemically free of disease.

3. Discussion

Although the majority of cases involving angioinvasion to
the great vessels in the neck and chest by well-differenti-
ated thyroid cancer usually carry a poor prognosis w1, 2x,

aggressive surgery can be curative, or can at least prolong
survival, and provides a chance for adjuvant treatment.
Therefore, angioinvasion to the great vessels is not a
contraindication to surgical extirpation.

Some reports have described surgical treatment for
advanced thyroid cancer with resection and reconstruction
of the major veins in the neck and chest w3–6x; however,
surgical treatment for thyroid cancers invading major arter-
ies has rarely been reported w7, 8x.

In the present case, we successfully performed complete
surgical removal of the advanced thyroid cancer through
en-bloc resection and reconstruction of the major arteries
using a synthetic graft.

Preoperative imaging studies are very important for deter-
mining the extent of surgery required in each case. Radio-
logical studies should include CT or MRI to evaluate
laryngo-tracheal and anterior mediastinal extension. Arte-
riography is helpful if angioinvasion is suspected because it
can assist in differentiating external compression from
intra-luminal tumors. However, invasive angiography can
be substituted by non-invasive, advanced imaging methods,
such as MR angiography. CT and MRI scans are effective,
non-invasive methods for evaluating invaded arteries, and
can help in preoperative planning. MRI is more effective in
assessing invasion to adjacent organs and for planning
surgical treatment.

During operations for invasive thyroid cancers, the most
important goal of arterial resection and reconstruction is
reducing ischemic time. With careful preoperative evalua-
tion, collateral circulation from the circle of Willie’s may
be confirmed. When the collateral circulation is inadequate
or the ischemic time is expected to be long, bypass grafts
and monitoring with cranial Doppler ultrasound should be
used. Another important concern is to avoid tumor spillage
and incomplete resection.

After surgery, appropriate adjuvant therapies including
high-dose radioactive iodine treatment or external radia-
tion therapy should be administered, and serial evaluation
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of tumor markers and radioiodine surveillance appropriate
for thyroid carcinoma should be performed.

In conclusion, an aggressive surgical approach for locally
advanced thyroid cancer invading the great vessels of the
neck and mediastinum is an appropriate therapeutic modal-
ity for decreasing local recurrence and improving survival
rates when performed on appropriate, well-evaluated
patients.
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