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We report a 65-year old female with advanced papillary thyroid carcinoma involving the critical vessels
including common carotid artery (CCA). She initially refused surgery and lenvatinib (LEN) was used in
neoadjuvant setting. Primary tumor effectively shrank by LEN without any critical adverse effect. Total
thyroidectomy and modified neck dissection were curatively performed. Tumor invading into internal
jugular vein exhibited remarkable response to LEN and was almost replaced with necrosis and fibrosis.
CCA was surrounded by fibrosis but was smoothly dissected from tumor and preserved. The patient shows
no sign of recurrence for 2 years after surgery at present. Neoadjuvant LEN treatment can be new option
for locally advanced papillary thyroid carcinoma involving critical vessels, particularly CCA, to reduce risk
of surgical morbidity.
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Papillary thyroid cancer (PTC) is the most common differentiated thyroid cancer (DTC) accounting for more than
90% of all thyroid cancers, and mostly exhibit excellent prognosis [1,2]. However, approximately 10% of patients
with PTC still show locally advanced or metastatic disease [1]. Locally advanced PTC can further involve important
structures in the neck such as trachea, esophagus and critical blood vessels [3]. In order to achieve curative resection,
such critical structures may be sacrificed, leading to possible impairment of quality of life or severe complications.
Although, involvement of critical arteries such as common carotid artery (CCA) predicts poor prognosis, PTC
involving CCA can be curatively resected with favorable outcome in selected patients [4,5]. The dilemma between
curability and the relatively high incidences of severe complications after curative surgery to CCA involvement
makes the decision-making difficult.

Multitargeted tyrosine kinase inhibitors (TKIs) are recently indicated for treatment against radioactive iodine-
refractory metastasis of DTC that can result in symptomatic or life-threatening disease [1,6]. The application of
TKIs to neoadjuvant setting has not been recommended in the current DTC guidelines [1] because of those critical
risks of adverse effects such as lethal hemorrhage and fistula to trachea or skin caused by tumor shrinkage. Here,
we report neoadjuvant use of lenvatinib (LEN) to a patient presenting with locally advanced PTC involving CCA,
allowing curative resection without any critical adverse effect.

Case presentation
A 65-year old woman complained of growing mass on her left neck, cough and hoarseness. She presented with
a large hard immobile irregular mass on her left anterior neck upon physical examination. Ultrasonography and
computed tomography (CT) displayed 50 × 30 × 34 mm irregular tumor in the left thyroid lobe with invasive
extension postero-laterally, which completely encased left internal jugular vein, involving part of left subclavian vein.
Left CCA was involved almost 270◦ by tumor, suggesting CCA encasement (Figure 1, left panels). Left subclavian
artery was also contacted with tumor at approximately 180◦. No sign of distant metastasis was detected. Fine needle
aspiration cytology proved papillary thyroid carcinoma (PTC). Core needle biopsy revealed well differentiated
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Figure 1. Dramatical tumor shrinkage by lenvatinib. (A) Computed tomography examination revealed a large
irregular thyroid tumor that completely encased left internal jugular vein, involving left subclavian vein. Left common
carotid artery (CCA) was involved at almost 270◦ by tumor (arrow). Left subclavian artery was contacted with tumor at
approximately 180◦ (arrowhead) (left column, before LEN). (B) Tumor dramatically decreased in size after 7-week LEN
administration. Arrow indicates tumor necrosis that contacted with left CCA (right column, after LEN).
LEN: Lenvatinib.

PTC (Figure 2), with 4% MIB-1 labeling index at the maximum and 70–80% p53 labeling index and poorly
differentiated component was not observed. She was diagnosed eligible for curative resection with possible left
carotid artery bypass. However, she refused immediate invasive surgery with artery bypass. Accordingly, after
informed consent on potential severe risks of lenvatinib (LEN) especially lethal hemorrhage by rupture of carotid
artery, she was treated with LEN in neoadjuvant setting. LEN administration was started at 24 mg daily. After
2 weeks, LEN was reduced to 20 mg due to grade 2 nausea and vomiting and then was further decreased to
14 mg. After 2 weeks of LEN induction, serum thyroglobulin level temporally elevated to 774.2 ng/ml 7 weeks
after LEN induction, CT scan showed approximately 40% reduction of tumor in maximum diameter (Figure 1,
right panels). Reflecting the tumor shrinkage, serum thyroglobulin level was decreased from initial 158 ng/ml

10.2217/ije-2020-0014 Int. J. Endo. Oncol. (2020) IJE33 future science group



Neoadjuvant use of lenvatinib in thyroid cancer Case Report

Figure 2. Hematoxylin and eosin staining of core needle biopsy specimen (200x) proved well differentiated papillary carcinoma
showing papillary structure with typical nuclear features including nuclear groove and intranuclear cytoplasmic inclusion body.

to 9.51 ng/ml. However, the remarkable tumor shrinkage was accompanied by tumor necrosis which exposed to
left CCA in CT scan (Figure 2, right panel). Therefore, LEN was immediately withdrawn to avoid the risk of
lethal hemorrhage from CCA. After 8 months of withdrawal of LEN administration, patient finally consented to
curative surgery. Pre-operative CT scan revealed no sign of obvious regrowth after 10 months of withdrawal, but
consistently exist enhanced viable tumor in the posterior and inferior part similarly as in Figure 2. Correspondingly,
serum thyroglobulin level was stable around 11 ng/ml until curative surgery. Curative surgery was achieved by
total thyroidectomy and a modified left neck dissection with combined resection of left internal jugular vein, left
laryngeal recurrent nerve and left vagus nerve and wedge resection of left subclavian vein, using L-shaped partial
sternotomy. Of note, left CCA was loosely adherent to the tumor, therefore, left CCA was successfully detached
and preserved (Figure 3). On the other hand, tumor was still invasive in inferior and dorsal side as expected on
preoperative CT scan (Figures 2B & 3A), that required resection of left vagus nerve and wedge resection of left
subclavian vein. Pathological findings proved that tumor cells which encased internal jugular vein were completely
replaced by necrotic tissue and fibrosis, and viable tumor cell was not observed in this area (Figure 4A & B),
while viable tumor cells were seen in dorsal mediastinal part of tumor, represented by infiltrating tumor cells into
recurrent laryngeal nerve (Figure 4C & D). The I-131 whole body scan (WBS) at adjuvant radio-active iodine
(RAI) therapy (1110 MBq) revealed modest uptake only in the thyroid bed. Stimulated serum thyroglobulin level
was 0.45 ng/ml at adjuvant RAI therapy. WBS (387.5 MBq) at 15 months after surgery showed disappearance
of RAI uptake in thyroid bed as well as other abnormal uptake, suggesting successful RAI treatment. Stimulated
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Figure 3. Radical resection was successfully performed preserving left common carotid artery. Image during surgery before (A) and
after (B) tumor resection. (A) Although, the tumor size was remarkably reduced by LEN treatment, the tumor was still invasive in inferior
and dorsal side, resulting in involvement of left venous angle. (B) Left CCA was successfully detached from tumor and preserved intact.
BCV: Brachiocephalic vein; CCA: Common carotid artery; LEN: Lenvatinib; SCV: Subclavian vein.

serum thyroglobulin level was 0.54 ng/ml at WBS. The patient shows no sign of recurrence for 31 months after
surgery at present with stable serum thyroglobulin level at around 0.09–0.21 ng/ml.

Discussion
In this report, we proposed neoadjuvant application of LEN in locally advanced PTC which involved critical
vessels, particularly CCA, to reduce surgical morbidity and further contribute to complete surgical clearance of
cancer. Locally advanced PTC can involve adjacent critical structures such as trachea, esophagus and critical
blood vessels [3]. Although the involvement of such critical structures is not a contraindication to surgery, risks
of significant morbidity and mortality with uncertain survival benefits raise questions to conducting aggressive
surgery [7]. Particularly, an aggressive surgical approach to thyroid cancer which involves CCA is still on debate.
Radical resections of tumor are important to attain oncological clearance. Indeed, a previous report demonstrated
that subadventitial resection achieved good locoregional control for PTC with carotid artery invasion [8]. Under
the dilemma in the midst of surgical morbidity and benefits, an aggressive surgery should be carefully selected
considering benefits of optional treatment, comorbidity, general condition and patient’s background.

Multitargeted TKIs are recently indicated for treatment against radioactive iodine-refractory DTC with excellent
prognostic efficacy [1,6]. Recently, TKIs have been reported to have a potential neoadjuvant role in selected cases of
locally advanced or unresectable DTC to reduce tumor volume and surgical morbidity [9–15] as well as in anaplastic
thyroid carcinoma [16,17]. However, the neoadjuvant application of TKIs has not been recommended in the current
DTC guidelines [1] and is still on debase because of those critical adverse effects such as lethal hemorrhage, or
fistula which are caused by rapid tumor shrinkage. Particularly, TKI application to tumor encasing CCA may cause
lethal hemorrhage which is hard to control once it occurs. Accordingly, to our knowledge, the present report is first
report of neoadjuvant TKI application in patients with advanced thyroid carcinoma involving CCA. Indeed, in the
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Figure 4. Efficacy of lenvatinib was pathologically confirmed. Microscopic images of surgical specimen: (A & C): 20x; (B & D): 200x. (A &
B) Hematoxylin and eosin (H&E) and Elastica-van-Gieson staining focusing on encased internal jugular vein revealed that tumor was
replaced with necrotic tissue and fibrosis, and viable tumor cell was not observed in this area. (C) & D) H&E staining of mediastinal part of
tumor represents viable tumor cell infiltration around recurrent laryngeal nerve.

present case, LEN significantly reduced tumor volume, but the rapid tumor shrinkage cased tumor necrosis which
may widely contact CCA (Figure 1B). Immediate withdrawal of LEN was required to avoid lethal hemorrhage by
CCA rupture. CCA was successfully detached from tumor and preserved (Figure 3). At the time of this neoadjuvant
use in this patient in early 2017, since there was no article on the appropriate starting dose or efficacy in lower doses
of LEN in patients with locally advanced disease, we initially started at 24 mg of LEN and gradually decreased the
dose. However, as a previous article recently suggested the importance of individual dose adjustment to reduce the
risks of LEN-induced fistula and bleeding [18], we now recommend lower doses of LEN induction in patients with
locally advanced disease involving CCA, trachea, skin or esophagus.

Great vessel, particularly CCA, invasion should be carefully evaluated prior to treatment. CCA invasion can
be predicted by circumferential involvement of 180◦ on CT or 270◦ on MRI [19–21]. In the present case, 270◦ of
involvement of CCA was observed on CT (Figure 1A). Most importantly, prior to decide treatment strategy of
neoadjuvant TKI administration, critical risks of TKI application should be meticulously informed to patients.

Conclusion & future perspective
In conclusion, we report neoadjuvant LEN application to an invasive PTC that involved CCA. And neoadjuvant
LEN treatment successfully reduced tumor and potential morbidity of surgery in advanced PTC involving critical
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vessels. LEN in neoadjuvant setting may be an option to reduce surgical morbidity and further perform complete
clearance of cancer.

Summary points

• First choice of curative treatment is undoubtedly surgery in locally advanced papillary thyroid carcinoma (PTC) if
it is resectable.

• However, the dilemma between curability and the relatively high incidence of severe surgical complications in
case of advanced PTC involving common carotid artery makes the decision-making difficult.

• Neoadjuvant lenvatinib treatment can be a new option for locally advanced PTC involving critical vessels,
particularly common carotid artery, to reduce risk of surgical morbidity and further contribute to complete
surgical clearance of cancer.

• Since rapid tumor shrinkage by lenvatinib can cause lethal hemorrhage and fistula to trachea or skin, careful
follow-up and sufficient informed consent are prerequisite.
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