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Abstract 

Background: Endoscopic-assisted transoral surgery, including transoral robotic surgery for 

metastatic retropharyngeal lymph node (RPN) from well-differentiated thyroid cancer, has 

been reported to reduce the complications resulting from transcervical and transmandibular 

approaches. However, the narrow working space and difficulty identifying RPN are problem-

atic. To solve these issues, several studies have used intraoperative ultrasound in endoscopic-

assisted transoral surgery. However, the type of ultrasonography suitable for this purpose 

remains unclear. Case Presentation: A 60-year-old female with thyroid papillary carcinoma 

(T4aN1bM0) initially underwent total thyroidectomy and paratracheal and selective neck 

dissections (D2a), with resectional management of recurrent laryngeal nerve, trachea, and 

esophagus. Three years later, she was diagnosed with left retropharyngeal and upper medi-

astinal lymph node metastases of papillary thyroid cancer. Transoral videolaryngoscopic sur-

gery was performed with a combination of ultrasonography with a flexible laparoscopic 

transducer manipulated with forceps for identifying RPN intraoperatively. Due to the trans-

ducer’s small size and thin, flexible cable, the transducer interrupted the procedure in spite of 

the narrowness of oral cavity. RPN was resected completely without adverse events. Conclu-
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sion: We performed intraoperative ultrasound-guided endoscopic transoral surgery for met-

astatic RPN from papillary thyroid cancer and achieved complete resection as well as preser-

vation of swallowing function. © 2017 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Papillary thyroid cancer (PTC) often shows lymphatic spread, and the incidence of nodal 
metastasis in differentiated thyroid cancer ranges between 40 and 75% [1]. Nodal involve-
ment commonly occurs in the central compartment and lateral regions of the neck; however, 
metastases to the retropharyngeal lymph node (RPN) are rare. Few reports have described 
RPN metastasis from PTC [2].  

Traditionally, surgical excision of isolated RPN metastasis from well-differentiated thy-
roid carcinoma has been well described via transcervical and transmandibular approaches 
[3]. These lengthy surgeries, which access the parapharyngeal space, subject patients to in-
creased risks with potentially serious complications, especially facial nerve paralysis, maloc-
clusion, and first bite syndrome. These procedures carry rather high morbidity rates consid-
ering the relatively indolent nature of well-differentiated thyroid cancer. Therefore, endo-
scopic-assisted transoral resection, including transoral robotic surgery, for metastatic RPN 
from well-differentiated thyroid cancer has recently been described [4–15]. However, the 
narrow working space and difficulty identifying RPN are problematic. To solve these prob-
lems, we introduce here the use of ultrasound during transoral resection of RPN in PTC. In-
traoperative ultrasound has been used in conjunction with a finger grip probe and endocavi-
tary transducer. However, the use of a flexible laparoscopic transducer manipulated with 
forceps has not been reported in transoral surgery. The type of ultrasonography suitable for 
endoscopic-assisted transoral surgery remains unclear. The current report presents a pa-
tient with recurrent metastatic RPN who underwent transoral dissection using intraopera-
tive ultrasound with a flexible laparoscopic transducer manipulated with forceps. 

Case Report 

A 57-year-old female was diagnosed at an outside institution 3 years previously with 
PTC with invasion into the recurrent laryngeal nerve, strap muscle, esophagus, and trachea, 
as well as multiple lymphadenopathy (T4aN1bM0). The patient was obese (body mass in-
dex: 35.0) and had diabetes. Her performance status was 0 according to the Eastern Cooper-
ative Oncology Group system, and she did not smoke or drink.  

The patient was referred to our department for treatment. She underwent total thyroid-
ectomy and paratracheal and selective neck dissections (D2a), with resectional management 
of the recurrent laryngeal nerve, trachea, and esophagus. She also underwent concurrent 
reconstruction of the recurrent laryngeal nerve. Three months later, her tracheostomy sto-
ma was closed with a local flap, and radioiodine treatment was performed. After that, she 
received follow-up care at another institution. Three years after her initial treatment of PTC, 
fluorodeoxyglucose positron emission tomography demonstrated multiple foci of increased 
fluorodeoxyglucose uptake in the left RPN and upper mediastinal lymph nodes (Fig. 1). The 
patient was referred to our department for treatment of lymph node metastases. She com-
plained of no symptoms associated with the retropharyngeal or upper mediastinal lymph 
nodes. Contrast-enhanced T1-weighted magnetic resonance imaging of the neck showed 
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lymph node enlargement (18 × 14 mm) in the poststyloid component of the parapharyngeal 
space without invasion of the carotid artery, as well as in the upper mediastinum up to the 
innominate artery without invasion of the adjacent tissue (Fig. 2). Cytology of the upper me-
diastinal lymph nodes revealed papillary adenocarcinoma. No cranial nerve deficits were 
observed. The patient was diagnosed with left retropharyngeal and upper mediastinal lymph 
node metastases from PTC. She underwent upper mediastinal dissection and left retropha-
ryngeal dissection concurrently. The upper mediastinal nodes were resected successfully 
through the cervical approach with partial resection of the clavicle, though it was difficult to 
extend the neck due to a previous postoperative neck scar, severe obesity, and short neck. 
The retropharyngeal mass was then resected transorally.  

Transoral videolaryngoscopic surgery was performed according to the procedure re-
ported by Tomifuji et al. [16]. The patient was intubated orotracheally with supine position-
ing. An FK-WO TORS Laryngo-Pharyngoscope Retractor (Olympus, Tokyo) was positioned so 
as to provide sufficient working space for RPN dissection. The retractor was then suspended 
with a holder. A flexible endoscope capable of angulation in 4 directions (Visera LTF-type VP, 
Olympus) was inserted through the oral cavity while an assistant held and manipulated the 
endoscope for viewing the surgical field. 

To identify RPN, we performed intraoperative ultrasonography with the Aloca Arietta 
70 (Hitachi, Tokyo), a flexible laparoscopic transducer manipulated with forceps. We con-
firmed that the RPN was located in the deep portion of the posterior palatine arch, lateral to 
the constrictor muscle. The RPN was sharply marginated. Ultrasound showed that the carot-
id artery was located adjacent to RPN (Fig. 3). Transoral ultrasound helped determine the 
mobility of RPN relative to the carotid artery, through differential application of pressure to 
the retropharyngeal mass.  

We cut the pharyngeal mucosa and submucosa away from posterior palatine arch and 
could visualize the constrictor muscle. After severing this muscle, the RPN was visible (Fig. 
4). During our procedure, we used ultrasound continually to confirm that the surgical ap-
proach to the tumor was appropriate. The transducer is compact in size, and its cable is thin 
and flexible. Therefore, even in a narrow working space such as the intraoral cavity, we 
could perform the intraoperative ultrasonography without the need to undock it. 

The operator employed a single-use electrosurgical knife with radiofrequency alternat-
ing current (KD-600, Olympus) to resect the tumor by transoral videolaryngoscopic surgery. 
This knife has several characteristics, as follows: a disposable needle, malleable shaft, and 
adjustable needle length from 2 to 4 mm. We used the Swift mode (output power 30, effect 
4) of the high-frequency surgical system (ERVE VIO300D). This procedure could be complet-
ed without the need for intraoperative conversion to an open surgery procedure. The trans-
oral videolaryngoscopy surgery lasted 2 h, with little blood loss and no need for blood trans-
fusion, and no tracheostomy was performed either pre- or postoperatively.  

No serious hemorrhage or emergent airway compromise was observed during the pa-
tient’s hospital stay. There were no serious adverse events that required further interven-
tion. The patient began eating food with a paste-like consistency on postoperative day 2, and 
resumed a regular diet on postoperative day 5. The nasogastric tube was removed on post-
operative day 2. Postoperative swallowing function was normal with a functional outcome 
swallowing scale (FOSS) of grade 0. A postoperative videofluoroscopic swallowing study 
(VFSS) showed no aspiration or penetration. The retropharyngeal tumor in this case was 
diagnosed pathologically as papillary adenocarcinoma without extranodal spread. 

The patient underwent 131I therapy postoperatively. She is alive and has remained dis-
ease free 20 months after treatment.  
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Discussion 

The retropharyngeal space can be the site of metastatic disease in patients with certain 
head and neck cancers, especially thyroid cancer and pharyngeal cancer. RPN metastases 
were diagnosed in 2.24% patients with thyroid carcinoma [4]. Traditionally, surgical exci-
sion of isolated RPN metastases from well-differentiated thyroid carcinoma has been per-
formed via the transcervical and transmandibular approaches [3]. 

However, these traditional approaches carry the risk of injury to major vascular struc-
tures, lower cranial nerves, and the sympathetic chain, as well as potentially causing bone 
and dental damage. These procedures carry rather high morbidity rates considering the 
relatively indolent nature of well-differentiated thyroid cancer [7, 17]. Therefore, endoscop-
ic-assisted transoral resection, including transoral robotic surgery for metastatic RPN from 
well-differentiated thyroid cancer, has recently been described [4–15]. 

Transoral resection has several advantages, as follows. The operation time may be 
shorter than with the transcervical approach for an isolated RPN in a previously operated 
neck [15]. Furthermore, transoral surgery offers more direct access to the tumor, and thus 
despite adequate retropharyngeal exposure, small tissue injury is less likely compared with 
transcervical, transparotid, and transmandibular approaches. The patient in this report had 
advanced-stage thyroid cancer and underwent total thyroidectomy, nerve reconstruction, 
and neck dissection that included extensive lateral neck lesions, and thus it was expected 
that if the transcervical approach were used, it would have to be performed through the 
fibrosis at the previous surgical site. Thus we selected endoscopic transoral surgery to resect 
the retropharyngeal mass. 

However, there are several problems with transoral surgery for metastatic RPN. The 
retropharyngeal space is a potential space limited by the buccopharyngeal fascia and phar-
yngeal constrictor muscles anteriorly, and the alar layer of the prevertebral fascia posterior-
ly, all of which are located medial to the internal carotid artery. Therefore, transoral surgery 
for metastatic RPN requires resection of the superior constrictor muscle and possible dis-
ruption of the upper vagal nerve, glossopharyngeal nerve, and palatal muscle, all of which 
are important in swallowing function [15]. However, few studies have provided detailed and 
objective analysis of swallowing function after transoral surgery of retropharyngeal tumors. 
In this report, VFSS demonstrated no difference in the patient’s swallowing function before 
and after surgery. In addition, this approach carries a potential risk of injury to the internal 
carotid artery during anatomical localization. Furthermore, it is difficult to localize the tu-
mor. 

To solve these problems, we used intraoperative ultrasonography, which may provide 
several advantages. First, transoral ultrasound clearly revealed the relationship between the 
mass and the internal carotid artery and internal jugular vein. Transoral ultrasound with 
power Doppler imaging can also show the internal vascularity associated with the retropha-
ryngeal mass [8]. These advantages enabled the surgeon to confirm the feasibility of trans-
oral surgery and precisely localize the RPN in relation to the adjacent vascular structures, 
thus improving dissection planning and the accuracy of the incision location. In this patient, 
transoral ultrasound allowed for the differential application of pressure to the lesion retro-
pharyngeal mass to localize the mass and determine its mobility in relation to the carotid 
artery. We were able to fully resect the mass without injury of carotid artery. The retropha-
ryngeal space was difficult to fully visualize with external transcervical ultrasound because 
of the shadowing effect of the mandible. The transoral approach for retropharyngeal tumors 
is therefore an advantage. 
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Intraoperative transoral ultrasound has been reported with the use of an endocavitary 
probe, finger grip probe, and hockey stick transducer [18, 19]. However, the finger grip in-
traoperative transducer could not be moved adequately when applied to the posterior wall, 
and it was not possible to switch easily from the sagittal to the transverse scan plane [18]. 
The probes used with the endocavitary probe and hockey stick transducer are too large for 
the oral cavity, so the surgeon could not see the surgical field or perform manipulation with 
forceps. We performed ultrasonography with the Aloca Arietta 70 in this patient. This device 
has a flexible laparoscopic transducer that can be manipulated with forceps (L43K probe). 
Due to the transducer’s small size and thin, flexible cable, we could perform the ultrasonog-
raphy while resecting the tumor, even in the narrow space of the intraoral cavity, and could 
confirm precise localization of the RPN in relation to the adjacent vascular structure, thus 
improving the accuracy of the incision placement. 

The finger grip probe and endocavitary probe are both convex-type devices, while the 
L43K is a linear-type probe. Convex-type probes have a wide and less clear view compared 
with the linear type. Because transoral surgery takes place in a narrow working space, line-
ar-type ultrasound is ideal.  

We effectively performed intraoperative, ultrasound-guided, endoscopic transoral sur-
gery for metastatic RPN from PTC, with complete resection and full preservation of swallow-
ing function. 
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Fig. 1. Positron emission tomography (PET)-computed tomography imaging (coronal section). a Fluorode-

oxyglucose (FDG)-PET showed abnormal uptake in the upper mediastinal lymph nodes (white arrow).  

b FDG-PET showed abnormal uptake in the retropharyngeal lymph node (gray arrow). 
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Fig. 2. Magnetic resonance imaging (MRI). Contrast-enhanced T1-weighted MRI of the neck showed a hy-

perintense mass in the left retropharyngeal space adjacent to internal carotid artery. a Axial section.  

b Sagittal section. 

 

 

 

Fig. 3. Transoral ultrasound findings. a Ultrasound showed the retropharyngeal lymph nodes under the 

constrictor muscle. b The internal carotid artery was positioned at the deep portion of the retropharyngeal 

lymph node. 

 

 

 

Fig. 4. Intraoperative findings. a The flexible laparoscopic transducer has a handle that can be grasped with 

forceps. The transducer was used transorally. b The constrictor muscle was cut using an electrosurgical 

knife. c The retropharyngeal lymph node was exposed under the constrictor muscle. 
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