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Introduction

Remote-access thyroidectomy (RAT) was first reported 
in 2000 (1). Ohgami et al. approached the thyroid from a 
breast incision (an anterior chest approach) (2), and Ikeda 
et al. reported an axillary approach (3). These approaches 
provide better cosmetic results than open surgery, and the 
RAT procedure is now being performed more commonly. 
However, few institutions apply RAT to patients with a 

history of neck irradiation, as adhesions after irradiation are 
expected. We report an original case of a patient in whom 
an ipsilateral RAT was performed after neck irradiation. To 
the best of our knowledge, this is the first report to describe 
the implementation of a RAT after neck irradiation. We 
present the following case in accordance with the CARE 
reporting checklist (available at https://gs.amegroups.com/
article/view/10.21037/gs-21-715/rc).
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had undergone ipsilateral cervical radiation therapy to parotid gland cancer (mucoepidermoid carcinoma) 
thirteen years earlier. Regarding trocar insertion, a 30-mm skin incision was made in the left anterior chest 
approx. 5 cm below the clavicle. Two 5-mm trocars were inserted through the 30-mm incision. We then 
insufflated with carbon dioxide to 6 mmHg. One additional 5-mm trocar was placed cephalad to the 30-mm 
incision. When we performed this RAT, we detected no effect of the prior irradiation. To the best of our 
knowledge, this is the first report of RAT after irradiation. The cosmetic outcome of RAT is clearly superior, 
and the present case demonstrates that a RAT can be safely performed in carefully selected patients even 
after irradiation.
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Case presentation

A 77-year-old Japanese man with a history of asthma and no 
remarkable family history underwent a computer tomography 
(CT) scan for the investigation of a chest disorder indicated 
by X-ray findings at another medical examination, and the 
CT scan revealed a tumor in the left neck. Thirteen years 
earlier, he had been diagnosed with parotid gland cancer 
(mucoepidermoid carcinoma, pT1N0M0, pStageI) and was 
treated by surgery and irradiation with two angled fields 
[i.e., non-parallel opposed fields (50 Gy/25 fr)] (Figure 1). 
The irradiation area also included the cranial side of the left 
sternocleidomastoid muscle. 

At the patient’s present consultation, ultrasonography 
revealed a solid low-echoic tumor of the left thyroid  
(20 mm × 16 mm × 15 mm) (Figure 2), and the findings 
of fine-needle aspiration suggested papillary carcinoma 
(Bethesda System class V). Laboratory tests showed 
normal serum thyroid-stimulating hormone (0.45 μU/mL), 
normal free triiodothyronine (1.34 pg/mL), free thyroxine  
(3.47 ng/dL), and thyroglobulin (0.70 ng/mL), plus elevated 
anti-thyroglobulin antibody (>4,000 IU/mL). CT and 
magnetic resonance imaging (MRI) showed no lymph node 
swelling or distant metastasis (Figure 3). 

We planned a left lobectomy and central lymph node 

Figure 1 Original images of radiation treatment planning after the patient’s surgery for parotid gland cancer 13 years prior to the present 
RAT. (A) Axial image; (B) coronal image; (C) sagittal image. RAT, remote-access thyroidectomy.
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dissection (cT1bN0M0, cStageI). Because the patient had 
a history of ipsilateral cervical surgery and irradiation, we 
explained the open neck approach, but the patient was 
motivated to avoid a cervical scar and requested endoscopic 
surgery. Given the patient’s previous surgery and irradiation 
site, the irradiation effect was mainly in the area of the 
skin flap, and we speculated that if the skin flap dissection 
could be performed without any problem by methods other 
than the postauricular approach, the subsequent operations 
would have a lesser irradiation effect. We also expected 
that the scar in a patient at this advanced age (77 years) 
would be mild and acceptable due to loose skin tension. 
We thus selected an endoscopic hemithyroidectomy after 

fully explaining to the patient that it might be necessary to 
convert the procedure to open neck surgery due to effects 
of his previous cervical treatment.

A remote-access left hemithyroidectomy by the anterior 
chest approach was performed as described (4,5). In brief, 
a 30-mm skin incision was made in the left anterior chest 
approx. 5 cm below the clavicle. We conducted the flap 
dissection by detaching subcutaneous tissue toward the 
site at which the platysma muscle attaches to the pectoralis 
major muscle and then peeling off the inner layer of the 
sternocleidomastoid muscle. Although the irradiation area 
had included the cranial side of the left sternocleidomastoid 
muscle, we did not detect any effect of the previous 
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Figure 2 (A) Thyroid ultrasonography revealed a solid low-echoic tumor of the left thyroid (20 mm × 16 mm × 15 mm). (B) Intrathyroidal 
blood flow signal image.

Figure 3 Preoperative imaging showing a 20-mm tumor (arrowhead) and no lymph node swelling. (A) Non-contrast CT scan; (B) magnetic 
resonance imaging.
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irradiation during the skin flap dissection (Figure 4).
Two 5-mm trocars were inserted through the 30-mm  

incision. We then insufflated with carbon dioxide to  
6 mmHg. One additional 5-mm trocar was placed cephalad 
to the 30-mm incision. No effect of the prior irradiation 
was detected around the recurrent laryngeal nerve. We also 
performed central lymph node dissection and confirmed 
the preservation of the recurrent laryngeal nerve by 
intraoperative nerve monitoring. The operation time was 
287 min, and there was only minimal intraoperative bleeding 
(<5 mL). The pathological examination’s result was papillary 
thyroid carcinoma (pT1bN0M0, pStageI), and there were no 
complications after surgery. Over a year has passed since the 
operation, without recurrence.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

According to the American Thyroid Association (ATA) 
statement on RAT (6), absolute contraindications for RAT 
include evidence of thyroid cancer with extrathyroidal 
extension or lymph node involvement, Graves’ disease, 
substernal extension, and previous neck surgery. Ipsilateral 
reoperation after thyroid surgery is thought to pose a high 
risk of recurrent laryngeal nerve paralysis (RLNP) (7). 
A review of 115 cases of reoperation of thyroid surgery 

(mainly completion total thyroidectomy) revealed that 
the complication rate of permanent RLNP was 1.7% (8). 
It can thus be concluded that if the effects of a previous 
surgery did not reach the recurrent laryngeal nerve, the 
risk of complications due to reoperation is low, and in the 
present case the risk of RLNP was also considered to be 
low. Several cases in which RAT was performed after an 
ipsilateral thyroidectomy were recently reported (5,9,10), 
and in all of these reports, the RATs were safely performed 
without any complications.

Irradiation is considered to cause fibrosis of soft 
tissue, leading to high-risk surgery (11). However, several 
studies of open neck surgery after ipsilateral irradiation 
demonstrated that the surgery was safely performed, and 
the complication rates were sufficiently low: 0–1.5% for 
RLNP, 0–2.8% for hypoparathyroidism, and 0–1.5% for 
postoperative hematoma (5,12-14). Kikuchi et al. reviewed 
171 cases and reported that there was no significant 
difference in the incidence of complications between 
the group of patients with an irradiation history and the 
non-irradiation history group (15). They concluded that 
experienced surgeons could safely perform a thyroidectomy 
even in patients with a history of irradiation. However, to 
the best of our knowledge, there is no published report of 
RAT after ipsilateral irradiation.

Surgery after irradiation is one of the standard treatments 
for rectal cancer and esophageal cancer. Many laparoscopic 
surgeries have been conducted for patients with these cancers, 
and it has been demonstrated that the complication rate is not 
increased in the patients with an irradiation history (16,17). 
In our patient’s case as well, the surgery was performed 
without complications. Surgery after irradiation is one of 
the standard treatments for rectal cancer and esophageal 

Figure 4 Intraoperative views. The patient’s previous irradiation did not affect any aspect of the procedure. The right side is cranial. (A) After 
flap dissection. (B) Around the left recurrent laryngeal nerve.
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cancer. Many laparoscopic surgeries have been conducted 
for patients with these cancers, and it has been demonstrated 
that the complication rate is not increased in patients with an 
irradiation history (16,17). In our patient’s case as well, the 
surgery was performed without complications.

Although RAT provides excellent cosmetic results, it can 
cause both more tissue damage and the need for a longer 
operation time due to the resulting greater dissection plane 
compared to conventional surgery. A RAT should thus be 
performed only in carefully selected patients. Moreover, 
the contraindications for RAT are not always absolute. We 
thus conclude that a RAT can be safely performed by well-
experienced surgeons in cases with the contraindications 
such as previous cervical treatment (surgery and/or 
irradiation).
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