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CLINICAL REPORT
HEAD & NECK

Diagnostic Accuracy and Scope of Intraoperative Transoral
Ultrasound and Transoral Ultrasound–Guided Fine-Needle

Aspiration of Retropharyngeal Masses
T.H. Vu, M. Kwon, S. Ahmed, M. Gule-Monroe, M.M. Chen, J. Sun, B.D. Fornage, J.M. Debnam, and

B. Edeiken-Monroe

ABSTRACT

SUMMARY: The use of transoral sonography–guided fine-needle aspiration for intraoperative localization of retropharyngeal masses
has been described by Fornage et al. The purpose of this study was to assess the accuracy of this technique. We reviewed the images
and medical records of 26 patients with a retropharyngeal lesion suspicious for a metastatic lymph node of Rouviere identified on CT
and/or PET/CT. There were 14 patients with a history of thyroid cancer, 7 with mucosal squamous cell carcinoma, 1 with renal cell carci-
noma, 1 with parotid acinic cell cancer, 1 with metastatic colon adenocarcinoma, and 2 with no history of cancer. Intraoperative transoral
sonography was performed using a commercially available endovaginal transducer. A transoral sonography–guided fine-needle aspira-
tion was performed with a 25-cm-long 20-ga Chiba needle through a needle guide attached to the transducer shaft. Cytopathologic
results were categorized as malignant, benign, or nondiagnostic. Transoral sonography and transoral sonography–guided fine-needle
aspiration were performed in all patients. A diagnostic specimen was obtained in 25 of 26 (96%) patients with a 100% overall accuracy.
Twelve patients underwent subsequent transoral resection of the retropharyngeal mass. In each patient, surgical pathology confirmed
the fine-needle aspiration biopsy result. In 4 patients, transoral sonography–guided injection of methylene blue was used to facilitate
intraoperative localization of the metastatic retropharyngeal mass. Transoral sonography and transoral sonography–guided fine-needle
aspiration of suspicious masses in the retropharyngeal space are highly accurate procedures for identification and cytologic evaluation
of benign and metastatic lymph nodes of Rouviere and for presurgical localization.

ABBREVIATIONS: PTC ¼ papillary thyroid carcinoma; RCC ¼ renal cell carcinoma; SCC ¼ squamous cell carcinoma; TOUS ¼ transoral ultrasound; FNA ¼
fine-needle aspiration

The lymph nodes of Rouviere are an uncommon-but-well-
known location for regional spread of head and neck cancers.

CT and, to a lesser extent, MR imaging have been the preferred
techniques for identification of retropharyngeal adenopathy and
for image-guided biopsy.1 A preliminary report by Fornage et al2

of direct transoral sonography (TOUS) imaging and TOUS-
guided fine-needle aspiration (FNA) on a small series of patients
suggested the validity of the role of ultrasound in the localization,
evaluation, and biopsy of retropharyngeal lesions and to facilitate
transoral presurgical localization. The purpose of this report was
to evaluate the accuracy of diagnostic and presurgical localization

of TOUS imaging and TOUS-FNA on suspected retropharyngeal
adenopathy.

MATERIALS AND METHODS
This retrospective study, conducted between February 1, 2007
and June 30, 2016, included the images and medical records of
26 patients (10 females and 16 males) with suspicious retro-
pharyngeal lesions detected on CT and/or on PET/CT and sub-
sequently sampled by TOUS-FNA. The study was approved by
our institutional review board and was compliant with Health
Insurance Portability and Accountability Act regulations.

Summary statistics of patients and tumor characteristics were
based on the frequency, mean, SD, median, and range.

TOUS Examination
The TOUS examinations were performed in the operating
room in the presence of the surgeon. The patients received
general anesthesia and were intubated. The oral cavity and
oropharynx were opened and stabilized with a standard
McIvor-type oral retractor in preparation for placement of an
endocavitary transducer.
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Intraoperative TOUS imaging was performed with 1 of 2
commercially available endocavitary (endorectal or endovaginal)
transducers. These included a sonography scanner (Prosound a

10; Hitachi-Aloka, Twinsburg, Ohio) equipped with a 3.0- to 8.5-
MHz endorectal transducer (UST-675P; Hitachi-Aloka) or a 2.5-
to 7.5-MHz endovaginal transducer (UST-9118; Hitachi-Aloka).
Both transducers had an outer diameter of 2.3 cm at the tip (scan
head) and offered an end-firing 180° FOV.

Each endocavity transducer was fitted with a dedicated trans-
ducer cover (NeoGuard; CIVCO Medical Solutions, Coralville,
Iowa), which was placed after a small amount of sterile coupling
gel was deposited on the scan head. No coupling gel was necessary
on the outside of the transducer cover because the normal pharyn-
gealmucosa secretions are sufficient to obtain images of diagnostic
quality.

All examinations included gray-scale ultrasound and power
Doppler imaging. Each lesion was measured, and when possi-
ble, measurements were performed in 2 orthogonal dimensions.
Recorded ultrasound characteristics of the retropharyngeal le-
sions included size, echogenicity, echotexture, the presence of
cystic areas, and/or calcifications and vascular flow.

Power Doppler imaging demonstrated the internal vascularity
of the retropharyngeal lesions and identified the location of the
internal carotid artery and the internal jugular vein.

Sonography-Guided FNA Biopsy of Retropharyngeal
Masses
In preparation for a TOUS-FNA, a metallic needle guide was
attached securely along the shaft of the endocavitary transducer.
The needle guides included an MP-2748 for the UST-9118 endo-
vaginal transducer or an MP-2452 for the UST- 675P endorectal
transducer (Hitachi-Aloka). A 25-cm 20-ga Chiba Biopsy Needle
(Cook Medical, Bloomington, Indiana) was used to accommo-
date the length of the needle guide.

A TOUS-FNA was performed in all patients by a neuroradiol-
ogist experienced in interventional sonography of the soft tissues
of the neck. The transducer, with the needle guide attached, was
inserted into the oral cavity and placed in direct contact with the
pharyngeal mucosa. A built-in electronic biopsy line was

activated to indicate the expected trajectory of the biopsy needle.
The position of the transducer was adjusted so that the biopsy
line would cross the sonographic image of the suspicious retro-
pharyngeal mass (Fig 1).

The needle was inserted through the guide and was directed
transversely through the pharyngeal wall. The needle entered the
sector FOV and appeared on the sonography image as a bright
echogenic line. Visualization of the needle tip was critical to allow
the operator to keep the needle tip at a safe distance from the in-
ternal carotid artery and internal jugular vein as the needle was
guided along the planned path to the targeted mass (Fig 2).
Cellular material was aspirated from the retropharyngeal mass by
applying moderate (1–2mL) continuous negative pressure for
approximately 10 seconds with the needle tip kept within the tar-
geted retropharyngeal mass.

During the aspiration, the needle was moved forward and
backward to mechanically tear off and aspirate sheaths of cells
from the lesion and to increase the volume of the aspirate. The
aspiration was completed when the suction was released. The
needle-syringe assembly was withdrawn from the needle guide,
and the aspirate was placed immediately and carefully on the
slides to avoid crushing or drying the aspirated cells.

The slides were stained with a Romanowsky stain (Diff-Quick;
Fisher Scientific, Pittsburgh, Pennsylvania) technique. A cytopa-
thologist provided a preliminary diagnosis within approximately
30minutes. The final diagnosis was based on the cytopathologic
diagnosis and/or clinical follow-up. In 1 patient, a transoral core
biopsy was performed after the TOUS-guided FNA at the request
of the cytologist due to suspicion of lymphoma on the FNA aspi-
rate and the need for a core biopsy to test for lymphoma markers.
The core biopsy was performed by transoral guidance with the
same apparatus used to guide the FNA.

Methylene blue (,1mL) was injected with the use of TOUS
guidance into the malignant lymph node found in 4 patients to
facilitate intraoperative localization. The methylene blue was
injected using the same needle guide through which the trans-
oral biopsy was performed. Immediate successful transoral
intraoperative resection of the metastatic adenopathy was per-
formed without complications.

FIG 1. Biopsy line. Transverse sonography before biopsy of a par-
tially calcified right retropharyngeal mass demonstrates a biopsy
line and expected path of the biopsy needle through the lesion
(white arrow).

FIG 2. Needle tip visualization. Transverse sonography during biopsy
of a left retropharyngeal lesion demonstrates the needle and needle
tip (white arrow) accurately placed within the lesion.
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Benign retropharyngeal lesions, documented by TOUS-FNA,
were subsequently monitored clinically and/or by imaging.

RESULTS
The median age of the patients in this series was 53 years (range,
3–74 years). Twelve lesions (7 benign; 5 malignant) were located
in the left retropharyngeal region, and 14 lesions (8 benign; 6 ma-
lignant) were in the right retropharyngeal region. The mean size
of the retropharyngeal lesions was 1.66 0.8 cm, ranging from 0.6
to 4.0 cm in the longest dimension, with a median size of 1.4 cm.
The mean size of the malignant retroperitoneal adenopathy was
1.6 cm. The mean size of the benign retroperitoneal adenopathy
was 1.6 cm.

The sonographic echotexture of the lesions was 22 hypo-
echoic, 2 anechoic, and 2 hyperechoic. Twenty-two lesions did
not exhibit normal hilar architecture, and 4 lesions had an echo-
genic hilum. Twenty-two lesions were solid, and 4 were cystic or
had internal cystic change. Twenty-three lesions were noncalci-
fied, and 3 contained internal calcifications. Doppler examination
of the lesions showed 18 lesions without disorganized flow and 8
lesions with disorganized flow.

The 26 retropharyngeal lesions were detected by CT (n ¼
20) and/or PET/CT (n ¼ 6). A TOUS-guided biopsy of the sus-
picious retropharyngeal lesions was performed in each of the 26
patients with the needle accurately positioned under sono-
graphic guidance within the retropharyngeal lesion. All TOUS-
FNAs were well-tolerated. There were no immediate or delayed
complications during or after the biopsies.

Twenty-five of 26 TOUS-FNA aspirates were diagnostic. One
TOUS-FNA was nondiagnostic, and 1 TOUS-FNA was inad-
equate to exclude lymphoma. In the patient in whom aspiration
was inadequate to exclude lymphoma, a TOUS core biopsy was
performed, which revealed reactive hyperplasia of the lymph node
but no evidence of lymphoma. In the 1 patient with nondiagnostic
TOUS-FNA, direct smears demonstrated a few benign mucosal
epithelial cells and rare connective tissue elements. No evidence
of lymph node sampling was present. Follow-up MR imaging
showed that the node remained stable but prominent in size
(1.0 cm). The patient died of recurrent squamous cell carcinoma
(SCC) in the maxillary sinus and, therefore, was lost to follow-up.

The final diagnosis of the TOUS-FNA was consistent with the
preliminary diagnosis in all 25 patients who underwent diagnos-
tic aspirations. Surgical pathology results were obtained in 10
(38%) of the 26 patients. In the 16 (62%) patients who did not
undergo surgical intervention, clinical or imaging follow-up sup-
ported the final diagnosis. This included the 1 patient who under-
went TOUS-FNA in a lymph node detected on PET/CT that
subsequently regressed on follow-up evaluation. One of the 26
patients was lost to follow-up after TOUS-FNA and core biopsy
revealed a reactive lymph node on cytology.

Results from the TOUS-FNAs are summarized in the On-line
Table.

Patient Population
The primary diseases in the 26 patients included papillary thyroid
carcinoma (PTC) (n ¼ 14), mucosal SCC (n ¼ 7), parotid acinic
cell carcinoma (n¼ 1), metastatic colorectal cancer (n¼ 1), renal

cell carcinoma (RCC) (n ¼ 1), and no cancer history in 2
patients.

Benign retropharyngeal lesions were documented in 14
patients. These included patients with PTC (n ¼ 6), mucosal
SCC (n ¼ 4), parotid acinic cell carcinoma (n ¼ 1), metastatic
colorectal cancer (n ¼ 1), and no history of malignancy (n ¼ 2).
In all the cases in which cytology was negative for PTC, thyro-
globulin assays were not performed on the aspirates once we
had an adequate cellular sample. Among patients with benign
TOUS-FNAs, the retropharyngeal lesions of interest included
the following:

• One patient with PTC whose initial cytology was of concern
for reactive adenopathy versus lymphoma. A TOUS core bi-
opsy confirmed benign reactive hyperplasia with no evidence
of lymphoma.

• One patient with no history of malignancy, whose retrophar-
yngeal mass was incidentally visualized on CT performed at
another facility for dysphagia. The TOUS-FNA diagnosed a
ganglion cyst that was resected transorally.

• A second patient with no previous history of malignancy was
a 3-year-old male child with a calcified right retropharyngeal
mass found incidentally on a neck CT. A TOUS-FNA revealed
dense acellular calcific debris. The lymph node was resected,
and the histology was concordant with the initial cytologic
finding with no tumor present.

• One patient had a base of tongue SCC; the patient’s left retro-
pharyngeal/parapharyngeal space mass was FDG-avid on
staging PET/CT. TOUS-FNA revealed a salivary gland neo-
plasm with cystic degeneration. This was surgically resected,
and the final histology was consistent with basal cell adenoma
of salivary gland origin.

Metastatic retropharyngeal adenopathy was documented in
11 patients. These included patients with PTC (n ¼ 8), mucosal
SCC (n ¼ 2), and metastatic adenopathy from undiagnosed PTC
in the patient with RCC (n ¼ 1). Among patients with metastatic
TOUS-FNAs, the retropharyngeal masses of interest included the
following:

• One patient with RCC in whom TOUS-FNA revealed a malig-
nant lymph node from an undiagnosed PTC.

• One patient with PTC whose metastatic adenopathy included
a cystic lymph node. The lymph node metastasis was diag-
nosed by elevated thyroglobulin assay on the aspirate.

One patient with a history of recurrent facial SCC had a non-
diagnostic TOUS-FNA of a prominent 1.0-cm right lateral retro-
pharyngeal node detected on PET/CT. Follow-up MR imaging
showed that the lymph node remained stable but prominent in
size (1.0 cm). The patient experienced recurrent SCC in the max-
illary sinus and died of this disease within 2 years of the docu-
mented retropharyngeal metastatic adenopathy (and was thus
lost to follow-up).

Illustrative Cases
True-Positive Cytology.

• A right 3.0 � 2.0 � 1.5 cm retropharyngeal lymph node of
concern was detected on staging CT in a 65-year-old man
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with a history of PTC. A TOUS-FNA was performed, and cy-
tology showed metastatic PTC. The patient subsequently
underwent transoral robotic resection of the lesion aided by
localization with methylene blue inserted by TOUS guidance.
Histology confirmed the cytologic diagnosis of metastatic
PTC (Fig 3).

True-Negative Cytology.

• A large 4.3 � 2.5 � 1.9 cm left lateral retropharyngeal mass
was found on restaging CT and PET/CT in a 38-year-old
woman with a history of PTC. TOUS-FNA was performed,
and cytology revealed benign reactive hyperplasia. There was
clinical concern for lymphoma; therefore, a core biopsy was
performed. The diagnosis of lymphoma was excluded, and
the diagnosis was confirmed as a benign reactive lymph
node (Fig 4).

DISCUSSION
The retropharyngeal space is a known area of local regional me-
tastasis of head and neck cancers. It is defined as a potential mid-
line space located between the pharyngeal constrictor muscle
anteriorly and prevertebral muscles posteriorly. It is bordered by
the pharyngeal mucosal space anteriorly, the carotid space later-
ally, and the prevertebral portion of the perivertebral space poste-
riorly. It communicates with the parapharyngeal space and
contains adipose tissue and lymph nodes known as the nodes of
Rouviere.

The success of the TOUS route to evaluate the retropharyn-
geal space previously reported included a small number of
patients.2 Our study included an expanded number of patients to
evaluate the reliability and accuracy of TOUS and of the TOUS-
guided biopsy technique. Surgical pathology or imaging follow-
up or both were used as the standard of reference.

FIG 3. True-positive cytology. A 65-year-old man with a history of papillary thyroid cancer and a right retropharyngeal mass. A, Axial contrast-
enhanced CT scan shows an enlarged right retropharyngeal node (arrow) with internal calcification. B, Transverse power Doppler sonography
shows the lesion (arrow) and its relationship to the internal carotid artery (arrowhead) and internal jugular vein (curved arrow). C, Transverse so-
nography during biopsy of the mass documents placement of needle tip (white arrow) within the lesion before and during aspiration. Cytology
revealed metastatic papillary thyroid cancer.

FIG 4. True-negative cytology. A 38-year-old woman with a history of papillary thyroid cancer and left retropharyngeal mass. A, Axial con-
trast-enhanced CT scan shows an enlarged left retropharyngeal node (arrow). B, Axial PET/CT shows that the enlarged left retropharyng-
eal node has mild FDG avidity (arrow). Transverse (C) and sagittal oblique (D) sonography reveals an enlarged hypoechoic left lateral
retropharyngeal node measuring 2.5� 4.3� 1.9 cm. E, Transverse color Doppler sonography shows the vascular flow of the lesion (white
arrow) and its relationship to the internal carotid artery (black arrowhead) and internal jugular vein (black curved arrow). F, Transverse
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Imaging techniques used to identify, evaluate, and localize the
lymph nodes of Rouviere included CT and MR imaging using
the anterior and retromandibular approach and sonography
using the transoral approach. Standard 2D ultrasound of the
retropharyngeal region is limited by the overlying osseous struc-
tures. The advantages of TOUS include evaluation of the retro-
pharyngeal lesion in the transverse and sagittal planes;
identification of sonographic characteristics suggestive of papil-
lary thyroid cancer such as intranodal vascularity, calcification,
and cystic change; definition of the relationship between the ret-
ropharyngeal lesion and the internal carotid artery and internal
jugular vein; and graded compression of the pharyngeal wall with
the transducer to assess the presence or absence of a fat plane
between the lesion and the carotid artery, which provides critical
information for the operating surgeon.

The TOUS imaging and biopsy technique permits a patho-
logic diagnosis of retropharyngeal adenopathy and facilitates
minimally invasive transoral resection. This system provides a
reasonable replacement for the more challenging CT-guided nee-
dle biopsy. The needle guide attached to the endocavitary sonog-
raphy transducer defines the expected trajectory of the biopsy
needle and facilitates placement of the biopsy needle tip within
the targeted lesion.

Two of the retropharyngeal lymph nodes that underwent
TOUS-FNA were of particular interest and demonstrated the
usefulness of this procedure in differing clinical scenarios. One
was in a patient with PTC in whom the preliminary cytology of
the TOUS-FNA suggested a reactive lymph node versus concern
for lymphoma. A core biopsy was required to evaluate lym-
phoma. The TOUS-guided core biopsy excluded lymphoma and
confirmed the diagnosis of benign reactive lymphoid hyperplasia
obtained on TOUS-FNA. The second patient had RCC, and
TOUS-FNA showed that the retropharyngeal adenopathy was
due to unsuspected undiagnosed PTC.

Accurate preoperative imaging is required to assess the need
for surgical intervention and surgical guidance. TOUS allows
aspiration of the retropharyngeal mass to distinguish benign
from malignant disease. TOUS assists in the surgical approach by
demonstrating the relationship between a retropharyngeal lesion
and the adjacent vasculature to guide the surgeon.

More than half of the patients in our series (n = 14) who
underwent TOUS-FNA of the retropharyngeal nodes had a
history of PTC. The importance of this procedure is to deter-
mine the status of the neck nodes, which is an important prog-
nostic factor in patients with well-differentiated thyroid
cancer.3,4 In addition, aggressive surgical resection of the ret-
ropharyngeal metastasis is the preferred treatment because it
correlates with a decreased cancer-specific mortality rate and
improved disease-free survival. Surgical intervention was
facilitated in our series by injection of methylene blue through
the TOUS-FNA apparatus at the time of biopsy-proved meta-
static adenopathy.

In our experience, evaluation of retropharyngeal adenopathy
with TOUS-FNA yields an accurate cytologic evaluation (100%)
and diagnostic yield (96%) without complications. Our diagnostic
yield was higher than that achieved in previously reported series

in which evaluation and biopsy of a retropharyngeal or paraphar-
yngeal mass were performed by CT or MR imaging either from a
retromandibular or paramaxillary approach without conscious
sedation or general anesthesia. Maghami et al5 and Lai et al6 used
MR imaging to guide the diagnostic biopsy of retropharyngeal
masses in 78% and 71% of patients, respectively. Sherman et al7

reported a diagnostic accuracy of 85% in 27 patients using CT to
guide the biopsy of parapharyngeal space lesions. Our high diag-
nostic yield and accuracy rates are likely due to our FNA tech-
nique. A needle guide attached to the probe assisted in alignment
of the needle with the probe scan plane and allowed visualization
of the trajectory of the needle tip as it is moved toward the target
during the procedure.

A limitation of this study is that all TOUS and TOUS-FNA
procedures were performed in the operative theater with the
patient under general anesthesia, which may add increased
risk to the patient. In addition, this procedure involves the as-
sistance of a surgeon to open the oral cavity to allow adequate
exposure to the posterior oropharyngeal wall for sonographic
scanning and biopsy. However, these limitations may be
negated because the intraoral approach, in the operating room
in the presence of the surgeon, allows immediate intraoral sur-
gical excision rather than the more challenging extraoral trans-
cervical approach.

CONCLUSIONS
A TOUS-guided biopsy is a safe, feasible, accurate, and reliable
diagnostic procedure to differentiate benign from malignant ret-
ropharyngeal adenopathy and provides guidance for minimally
invasive transoral resection.
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