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Introduction. A comprehensive cervical ultrasound evaluation is essential in the operative planning of
patients with thyroid disease. Reliance on radiographic reports alone may result in incomplete opera-
tive management as pathologic lymph nodes are often not palpable and evaluation of the lateral neck is
not routine. This study examined the role of surgeon-performed ultrasound in the evaluation of pa-
tients who underwent lateral neck dissection for thyroid cancer.
Methods. We conducted a retrospective review of a prospectively maintained database of patients who
underwent therapeutic lymph node dissection for thyroid cancer between 2001 and 2016 at our tertia-
ry referral center. All patients had surgeon-performed ultrasound preoperatively by 1 of 7 endocrine
surgeons. These findings were compared with prereferral imaging studies to determine the value of surgeon-
performed ultrasound to their overall treatment.
Results. Of 92 patients who underwent thyroidectomy with lateral neck dissection, 97% had prereferral
imaging of the neck (ultrasonography, computed tomography, positron emission tomography). Of these
patients, nodal disease was suggested by computed tomography scanning in 70.8% and by ultrasonog-
raphy in 54%. Of all patients, 45% had positive lateral neck nodes detected only on surgeon-performed
ultrasound despite prior neck imaging. Nodal disease was identified in 50% of patients with only 1 study
and 50% of patients with greater than 1 study before surgeon-performed ultrasound. Of patients with
nodes detected by surgeon-performed ultrasound, only 67% had a prereferral diagnosis of thyroid cancer.
Conclusions. Our data demonstrate that reliance on standard preoperative imaging alone would have
led to an incorrect initial operation in 45% of our patients. Awareness of the limitations of prereferral
imaging is important for surgeons treating patients with thyroid and parathyroid disease. Surgeon-
performed ultrasound is a useful tool in the diagnosis and accurate staging of patients.

© 2017 Elsevier Inc. All rights reserved.

Introduction

Ultrasonography (US) is a noninvasive, low-cost imaging mo-
dality that has had widespread utility in the detection, diagnosis,
and treatment of patients with thyroid and parathyroid disease. The
value of surgeon-performed ultrasound (SUS) has broadened to
include the characterization of benign and malignant thyroid disease,
evaluation of the lymph nodes, performance of fine-needle aspi-
ration (FNA) of the lesion or the lymph node, intraoperative
localization of disease, as well as postoperative surveillance of
recurrence.1,2 High-resolution US has previously been shown to

modify the surgical approach in up to 40% of patients with thyroid
cancer.3 Cervical lymph node metastasis occurs in up to 30% of pa-
tients with papillary thyroid carcinoma,4 while medullary thyroid
carcinoma demonstrates early nodal metastases in up to 50% of
patients.5 Earlier studies have also demonstrated that SUS of the
lateral neck is reliable with a high sensitivity and negative predic-
tive value.6 Sonographically detectable nodal metastases in the lateral
compartment have been shown to be indicators of local recur-
rence, as well as poorer relapse-free survival in patients with
papillary thyroid cancer.7,8 Furthermore, the 2015 American Thyroid
Association (ATA) guidelines recommend that US evaluation of the
anterior cervical lymph node compartments (central and lateral) be
performed when thyroid nodules are detected.9 Thus, in patients
presenting with documented or potential thyroid cancer, accurate
preoperative staging, particularly of the lateral neck, is essential for
the management of all identifiable disease with a single opera-
tion. Additionally, SUS has the potential to decrease the number of
costly and time-consuming appointments for the patient and reduce
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the number of expensive and invasive studies before definitive sur-
gical treatment. Thus, surgeons should work toward a thorough
preoperative staging so that the appropriate extent of surgery is per-
formed at the initial operation.

At our institution, all patients referred for thyroid or parathy-
roid disease routinely undergo SUS that includes a complete
examination of the lymph nodes in the central (level VI) and lateral
neck (levels II–V) regardless of the initial reason for referral or the
presenting diagnosis. Sonographic features that should arouse sus-
picion of nodal metastases include round shape, increased size,
irregular margins, calcifications, cystic components, peripheral vas-
cularity, replaced fatty hilum, and heterogeneous echo texture.10,11

Our clinical observation is that in many patients, especially in pa-
tients with thyroid cancer, prereferral imaging often lacked details
about structural neck nodal disease. Thus, reliance on prereferral
imaging alone may result in incomplete initial preoperative staging
and operative management with the potential need for a reoperation.

In terms of preoperative surveillance, earlier studies have dis-
cussed the importance of preoperative cervical US and its accuracy
in identifying nodal disease.12,13 It has been previously reported that
central neck lymph nodes may be missed because of shadowing from
tumors. However, at the time of index thyroidectomy, these central
nodes are easily discovered as they are in the field of dissection.
In contrast, the lateral compartment nodes are not routinely ex-
plored and are not in the operative field. Thus, accurate staging of
the lateral neck is essential for planning the appropriate initial op-
eration, as detecting lateral neck disease can address all identifiable
disease in a single operation and decrease the potential for a
re-operation.

Earlier studies have not evaluated patients who are referred to
endocrine surgeons with nodular thyroid disease or thyroid cancer
with incomplete staging of the lateral neck on prereferral imaging.
The purpose of this study is to systematically evaluate patients who
underwent total thyroidectomy with therapeutic lateral neck dis-
section as the initial operation to assess the value of SUS to their
overall treatment.

Methods

This was an institutional research board−approved retrospec-
tive analysis of patients from a prospectively maintained database.
This database was queried for patients who underwent therapeu-
tic lymph node dissection for thyroid cancer at the Cleveland Clinic
from January 1, 2001, to October 31, 2016. Before surgical referral,
no imaging studies are routinely ordered by our surgeons. The
prereferral imaging studies in our study were generally ordered by
the referring physician (endocrinologist, primary care provider, etc);
whereas all patients underwent SUS preoperatively by 1 of 7 en-
docrine surgeons. When SUS detects lateral neck cervical lymph
nodes that are sonographically suspicious for thyroid cancer, FNA
of the abnormal lymph nodes is performed for cytology and washout
for thyroglobulin measurement routinely in all cases.9,14 Therapeu-
tic central (level VI and VII) or lateral neck dissection (levels II–IV
[upper, middle, and lower jugular nodes] and posterior triangle nodes
[level V]) is then performed after FNA detection of malignancy or
via elevated nodal thyroglobulin levels (normal <1 ng/mL). Our def-
inition of lymph node dissections aligns with the 2012 ATA consensus
statement.15 Although it is ideal to suspect central neck disease pre-
operatively, it is our practice to forgo performing FNA of suspicious
central neck lymph nodes preoperatively because they are rou-
tinely sampled intraoperatively in patients with papillary thyroid
cancer. A therapeutic central neck dissection is subsequently per-
formed when and intraoperative frozen section reveals the presence
of nodal metastases. In patients who are referred with a diagnosis
of papillary thyroid cancer with no sonographically identifiable lateral
neck disease, the lateral compartments are not explored.

We examined a group of patients who underwent total thyroid-
ectomy with lateral neck dissection to determine the impact of SUS
in patients who may have undergone an inadequate resection as a
result of unassessed lateral neck disease. For these patients, find-
ings of SUS were compared with prereferral imaging (group 1).
Additionally, to assess the quality of our nodal surveillance, we
studied patients who underwent initial surgery at our institution
and were found to have lateral neck nodal disease at their 6-month
postoperative oncologic follow-up visit, suggesting that this was
missed at initial evaluation (group 2). We made the presumption
that this was missed disease rather than interval progression of ag-
gressive or evolving disease in order to assess the quality of our nodal
surveillance. A 6-month period was chosen as this is the typical time
frame for the initial post-operative longitudinal tumor surveil-
lance after potential adjuvant radioactive iodine therapy. This time
frame allows for adequate thyroid-stimulating hormone (TSH) sup-
pression and monitoring of thyroglobulin levels and facilitates
performance of high-quality US after postoperative changes have
settled.

Demographic and clinical data, biochemical and prereferral
imaging, FNA results, extent of operation performed, and pathol-
ogy from institutional review board–approved databases and
patients’ records were retrospectively reviewed.

Results

This was a series of 92 patients who underwent total thyroid-
ectomy and lateral neck dissection at our institution (group 1). Of
these patients, 92% had papillary thyroid cancer and 8% had med-
ullary thyroid cancer. Basic demographic data and operative
characteristics including gender, age, BMI, and number and size of
malignant nodes on final pathology are summarized in the Table.

In all patients who eventually underwent total thyroidectomy
with lateral neck lymph node dissection, 45% had disease initially
detected on SUS (Fig 1). In 55% of patients, nodal disease was de-
tected before the surgeon’s evaluation. In these patients with nodal
disease detected before surgical evaluation, 61% had disease de-
tected on US, 29% on CT, and 10% on magnetic resonance imaging
(MRI). Among these patients with nodal disease detected on imaging
studies before referral, only 22% of patients had lymph node FNA
performed before surgical referral. The remaining 78% of patients
had nodes reported on prereferral imaging, but FNA was not per-
formed. The presence of lymph nodes was commonly mentioned
on CT scan reports; however, the presence of these nodes did not
necessarily indicate metastatic disease as no biopsy-proven diag-
nosis had occurred. SUS was utilized in these cases to confirm a tissue
diagnosis and to accurately stage the patient.

Before referral to a surgeon, 97% of patients (89/92) under-
went at least one prereferral imaging study. Eighty-nine patients
underwent a total of 124 studies before referral as some patients
had more than 1 imaging study (Fig 2). Seventy-four percent of the
patients underwent a prereferral US with 34% of patients that un-
derwent an isolated US study, whereas 35% had a concurrent CT scan
and 5% had a concurrent MRI/PET scan. Of the remaining patients,
19% underwent CT scan alone, and 4% underwent a PET/MRI scan

Table
Patient demographics

Age (average in years) 43 ± 16.5 (11–75)
Body mass index (average) 28.6 ± 6.9 (17–55)
Papillary thyroid carcinoma 91.30%
Medullary thyroid carcinoma 8.70%
Number of lateral nymph node resected 19.7 ± 13.3
Number of malignant lymph node on pathology 9.9 ± 7.7 cm
Size of largest malignant lymph node (average) 2.3 ± 1.0 cm (0.1–5.3 cm)
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