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Abstract

Background Ultrasonography has become an indispens-

able tool in the evaluation of thyroid nodular disease, and

most patients will have had a thyroid ultrasound prior to

initial surgical evaluation. This study examines the added

benefit of office-based, surgeon-performed ultrasonography

in patients referred for thyroid disease.

Methods All patients referred to a single endocrine sur-

geon for evaluation of thyroid disease over a 2-year period

were reviewed. Outside ultrasonographic findings were

compared to the surgeon-performed ultrasound that was

used to formulate treatment decisions.

Results Of 286 consecutive patients referred for surgical

evaluation of thyroid disease, 261 had an outside ultra-

sound available for comparison. There were 239 women

and 47 men. Mean age was 54.7 ± 16.6. In 46 patients

(17.6%), differences between the two ultrasounds were

significant enough to alter treatment plans. For 18 patients

no distinct nodule was identified and biopsy was avoided.

Nine of these patients had ultrasound characteristics of

Hashimoto’s disease. In five patients the nodule was sig-

nificantly smaller than reported and biopsy was not war-

ranted. Twelve patients had nonpalpable, enlarged lymph

nodes not previously identified; these were biopsied. Three

were positive for metastatic thyroid cancer, which

prompted the addition of neck dissection to the operative

procedure. In 8 of 132 patients undergoing thyroidectomy,

the surgical procedure was significantly altered by the

ultrasound findings.

Conclusions This study demonstrates a clear advantage

for patients who undergo a surgeon-performed ultrasound.

For many, unnecessary procedures were prevented. For

others, substantial modifications to the extent of surgery

were made when new ultrasonographic findings were

identified during the preoperative investigation.

Introduction

In many areas of medicine and surgery, ultrasound is fast

becoming an extension of the physical exam. Certainly this

is proving true in the field of endocrine surgery, where the

physical exam sometimes provides little insight into what

lies just below the surface, and nearly all patient evalua-

tions now involve a thyroid ultrasound. Since a growing

proportion of thyroid disease is first identified incidentally

during imaging studies of the neck performed for other

indications, a large percentage of the thyroid nodules

evaluated by surgeons are not palpable [1]. Traditionally,

endocrine surgeons have relied on radiologists for ultr-

asonographic characterization of thyroid nodular disease

and identification of possible lymph node metastases.

Ultrasound-guided biopsy of thyroid nodules and suspi-

cious lymph nodes has also been the purview of radiology.

Recently, with the wider availability of portable ultra-

sound units, surgeons have rapidly acquired the knowledge

and skills to become excellent ultrasonographers in multi-

ple disciplines, including head and neck, vascular, breast,

and abdomen [2–6]. For multiple reasons, thyroid and

parathyroid diseases lend themselves to the rapid devel-

opment of expertise in the performance and interpretation

of thyroid and parathyroid ultrasound, and many endocrine

surgeons have adopted this as part of their routine practice.

Many endocrine surgeons have published data supporting
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the practice of surgeon-performed ultrasound (SPUS) not

only for characterizing thyroid disease, but also for iden-

tifying suspicious lymph nodes preoperatively, following

thyroid cancer patients for recurrence, and for preoperative

localization of parathyroid adenomas in hyperparathyroid

patients [4, 7, 8]. This study looks specifically at the role of

surgeon-performed thyroid ultrasound and its impact on the

evaluation and management of patients referred for surgi-

cal evaluation of thyroid disease. Particular focus is given

to identifying ways in which the SPUS differed from the

preconsultation study and in turn how treatment was

modified.

Patients and methods

All patients referred to a single endocrine surgeon for

evaluation of thyroid disorders from September 2006 until

July 2009 were included. After completing the history and

physical examination, all patients underwent a surgeon-

performed thyroid ultrasound, including bilateral exami-

nation of the lateral cervical lymph node compartments.

Ultrasound examination was performed with a Terason

t3000 portable unit with a linear array transducer (Terason

Ultrasound, Burlington, MA), set to a frequency of

12.5 kHz (Fig. 1). All thyroid lobes and nodules, suspi-

cious lymph nodes, and any other abnormal findings were

permanently imaged and measured. Both digital and hard

copies were saved as part of the medical record.

If there was indication for biopsy of a thyroid nodule or

cyst, as defined by the American Association of Clinical

Endocrinologists guidelines or the American Thyroid

Association guidelines, or if a suspicious lymph node was

identified, an ultrasound-guided fine-needle aspiration

(FNA) biopsy was performed [9, 10]. Biopsy was

accomplished with a 22-gauge needle on a 20-cc syringe

held with a Cameco syringe holder (Belpro Medical,

Anjou, Quebec, Canada) and was performed during the

same visit. All cytology was evaluated by the cytopathol-

ogists at Rhode Island Hospital. All pertinent history,

ultrasound findings, biopsy results, and surgical pathology

were entered into a prospective database, which was ana-

lyzed for the purposes of this study.

Results

There were 364 consecutive patients referred for endocrine

surgery evaluation of thyroid disease. Three hundred thirty-

four had an ultrasound exam performed prior to referral,

and the report was available for comparison with the SPUS.

There were 282 women and 52 men. Mean age was

54.7 ± 16.6 years. The referral diagnoses were 80.8%

nodular thyroid disease, 9.6% thyroid cancer, 3.9% follic-

ular neoplasm, 3.3% thyroiditis, and the remainder con-

sisted of lymphadenopathy, non-nodular goiter, and cystic

disease.

In 64 patients (19.2%) there were findings on the SPUS

that significantly differed from those on the prereferral

study. Those differences led to an alteration in manage-

ment for 58 patients (17.4%) (Table 1). For 28 patients

(8.4%) referred with the diagnosis of a new or growing

thyroid nodule, the SPUS findings did not meet standard

criteria for FNA biopsy as outlined by the American

Thyroid Association [11]. Therefore, biopsy was not per-

formed. In 16 of these 28 patients, no definite nodule could

be identified in the location described by the outside study,

or the nodule in question was significantly smaller than

reported. In the remaining 12 patients, ultrasound findings

were strongly characteristic of Hashimoto’s thyroiditis,

showing a diffusely hypoechoic gland and marked gland

heterogeneity, without a definite nodule (Fig. 2).

Nineteen patients (5.7%) had nonpalpable enlarged

cervical lymph nodes that were either 1 cm or larger or

highly suspicious in appearance and were not reported by

the outside ultrasound (Fig. 3). Thirteen of these patients

then underwent ultrasound-guided FNA biopsy of the

enlarged node. Three of the 13 were found to have meta-

static papillary thyroid cancer and the rest were benign. In

6 of the 19 patients with cervical adenopathy, biopsy was

not indicated given a benign ultrasound appearance.

Additional nodules were identified in seven patients that

had not been identified on the outside ultrasound. In seven

patients the nodule described on the outside study as thy-

roid was suspicious in appearance for an enlarged para-

thyroid gland (Fig. 4), and FNA was sent for parathyroid

hormone level (PTH).Fig. 1 Portable ultrasound unit and image printer
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The SPUS directly altered the operative plan for 12

patients (Table 2). For the three patients identified with

metastatic thyroid cancer, a simultaneous lymph node

dissection was planned preoperatively: two modified radi-

cal neck dissections and one central neck dissection.

Fig. 2 Classic appearance of a thyroid lobe in a patient with

Hashimoto’s thyroiditis. The gland is diffusely hypoechoic and

heterogeneous

Fig. 3 Suspicious jugular lymph node that was not reported on an

outside ultrasound. FNA confirmed metastatic papillary thyroid

cancer

Fig. 4 Parathyroid adenoma mistaken for a thyroid nodule

Table 1 Nonoperative management changes made based on surgeon-performed ultrasound at the time of initial surgical consultation

Difference between outside and surgeon-performed ultrasound Action taken No. patients

Hashimoto’s thyroiditis without distinct nodule Biopsy deferred 12

Nodule \1 cm or not present Biopsy deferred 9

Nodule had not enlarged as reported Biopsy deferred 7

Nodule detected that was not reported on outside ultrasound Biopsy performed 7

Nodule felt to represent parathyroid adenoma Aspirate sent for PTH 7

Posterior thyroid cyst identified Biopsy performed 1

Enlarged cervical nodes detected Lymph node biopsy performed 13
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Nonpalpable contralateral nodules were discovered in two

patients, and the operation was upgraded from a lobectomy

and isthmusectomy to a total thyroidectomy. In two

patients the ultrasound demonstrated that the nodule was

limited to the isthmus without abnormalities in either of the

lobes, and thus the surgery was limited to an

isthmusectomy.

Two patients were mistakenly diagnosed with metastatic

thyroid cancer and both were referred for a total thyroidec-

tomy with lymph node dissection. These diagnoses were

made when exophytic thyroid nodules were interpreted to be

abnormal lymph nodes and were biopsied (Fig. 5). The

outside FNA biopsies in both patients showed Hürthle cells.

Based on this finding of thyrocytes in what were misinter-

preted to be level VI lymph nodes, the patients were both

told that they had metastatic thyroid cancer. At the time of

surgical evaluation, SPUS differentiated between the exo-

phytic thyroid nodules and adjacent lymph nodes, allowing

for ultrasound-guided biopsy of the lymph nodes and nod-

ules in question. In both cases, the lymph node biopsies were

benign. One of the patients had ultrasound findings of Ha-

shimoto’s thyroiditis and did not require surgery since her

thyroid nodule had had a previous benign biopsy and was

stable in size over a period of years. The other patient

underwent a lobectomy and isthmusectomy for what turned

out to be a benign thyroid nodule, as opposed to a total

thyroidectomy and lymph node dissection.

In two patients surgery was avoided altogether because

the nodule was either not present or was significantly

smaller than reported. Finally, in one patient who com-

plained of new onset dysphagia, despite the fact that her

multinodular goiter had not changed in size over time, a

total thyroidectomy was deemed appropriate, because the

SPUS demonstrated a 2.1-cm nodule located extremely

posteriorly, compressing the esophagus.

As noted above, seven patients had ultrasound-guided

FNA biopsy to distinguish possible thyroid nodules from

parathyroid glands. In these cases the outside ultrasound

report identified a hypoechoic lesion as being consistent

with a thyroid nodule. In three patients ultrasound-guided

FNA biopsy had already been performed and the cytology

results were suggestive of a follicular neoplasm. However,

at the time of SPUS in these patients, the lesions in ques-

tion were more suggestive of parathyroid adenomas than

thyroid nodules. To determine whether such a questionable

lesion represents a parathyroid adenoma, an ultrasound-

guided FNA biopsy can be performed, as described by

previous authors, and assessed for parathyroid hormone

(PTH) content [12–14]. At Rhode Island Hospital the FNA

biopsy is sent for both PTH level and cytological analysis.

The cytopathologist is alerted to the question of possible

parathyroid origin so appropriate testing can be performed.

For PTH analysis, the aspirate is suspended in 10 cc of

normal saline and sent for PTH assay, which is run on the

Fig. 5 Exophytic thyroid nodule that was misinterpreted as a lymph

node, which led to the incorrect diagnosis of metastatic thyroid cancer

based on FNA

Table 2 Operative management changes made based on surgeon-performed ultrasound

Difference between outside and surgeon-performed ultrasound Action taken No.

patients

Differentiated exophytic thyroid nodules from incorrectly diagnosed metastatic

lymph nodes

Decreased extent of surgery or eliminated need for

surgery

2

Nodule strictly confined to isthmus Isthmusectomy versus lobectomy 2

Nonpalpable contralateral nodules identified Total thyroidectomy versus lobectomy 2

Nodule significantly smaller than reported Surgery avoided 2

Stable 2-cm nodule identified as being posterior compressing esophagus Thyroidectomy performed 1

Metastatic lymph nodes identified Cervical lymph node dissection 3
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same equipment as a blood sample. Any level greater than

40 pg/ml is considered diagnostic of parathyroid tissue

[15]. In three of the seven patients tested, parathyroid

hormone levels on the aspirates were positive, and two

were operated on for hyperparathyroidism.

Discussion

Using ultrasound as an extension of the head and neck

exam, the surgeon gains a wealth of information that pre-

viously only existed within the text of a radiology report, or

on a monitor in a radiology suite far from the operating

room or surgeon’s office. It comes as no surprise that

information gathered by a surgeon performing a thyroid

ultrasound sometimes differs from that collected by an

ultrasound technician or radiologist. Even among experi-

enced ultrasonographers, concordance of ultrasound char-

acteristics of thyroid nodules is far from 100% [16], so it is

expected that similar if not greater discrepancies would

exist between the interpretations of a radiologist and a

surgeon.

As the surgeon is performing the study in preparation for

a possible operation, attention to the contralateral lobe,

location and overall appearance of the gland, and presence

of central and lateral lymph nodes will naturally be higher.

The scope of disease processes being examined is by nature

more limited for the endocrine surgeon than for his radi-

ology colleagues. Therefore, within a short time his expe-

rience and expertise with thyroid and parathyroid

ultrasound rapidly accumulates [2]. Armed with the full

understanding of thyroid and parathyroid pathophysiology,

the endocrine surgeon can more aptly make decisions

regarding which lesions should and should not be biopsied.

The adequacy of SPUS-guided thyroid FNA biopsy is

generally excellent. A recent review of 447 patients biop-

sied by surgeons revealed a 3.6% nondiagnostic rate, 3.8%

suboptimal, and 92.6% adequate [17].

Specific findings in this study included the identification

of 28 patients who were referred for biopsy of a thyroid

nodule that did not exist or was significantly smaller than

the outside ultrasound report. While prior studies have

shown that 15% of ‘‘palpable thyroid nodules’’ are without

abnormality on ultrasound evaluation [18], the findings of

this study are consistent with previously documented

interobserver variability in the interpretation of thyroid

ultrasound characteristics [16]. Almost half of these 28

patients had marked gland heterogeneity characteristic of

Hashimoto’s thyroiditis, which when examined in isolation

could be misinterpreted as nodular thyroid disease. Having

the advantage of being able to question and examine the

patients in real time, the surgeon can definitively make this

fine distinction. All 28 patients were spared FNA biopsy of

either nonexistent nodules, subcentimeter nodules, or

nodules that were stable in size over a period of years. This

is not insubstantial, as surely some of these biopsies would

have shown follicular neoplasm or even false-positive

papillary thyroid cancer, thereby relegating the patients to

thyroidectomy.

In several patients the finding of additional nonpalpable

contralateral nodules not noted on the outside ultrasound

was important in planning surgical strategy. Making the

diagnosis of multinodular goiter in contrast to a unilateral

nodule is important since the patient needs to be counseled

about the long-term risk of recurrence if disease is left

behind, which can be upward of 40% [19]. Also, some

patients with contralateral benign nodules prefer the option

of total thyroidectomy and lifelong thyroid hormone sup-

plementation instead of the possible need for a second

operation or yearly ultrasound examinations.

Often abnormal cervical lymph nodes are nonpalpable

[20], and in this study 19 patients were found to have

abnormal cervical lymph nodes not reported on the outside

ultrasound. Since the outside ultrasonographer is focusing

on the thyroid gland, incidentally enlarged cervical nodes

may not always be noticed, especially if the diagnosis of

thyroid cancer has not previously been made. Also, the

ability to distinguish lymphadenopathy from thyroid nod-

ular disease is sometimes difficult, as illustrated by the two

patients in this study who mistakenly had biopsies per-

formed of thyroid nodules that were thought to be lymph

nodes. For both of those patients, biopsies of exophytic

thyroid nodules interpreted to be lymph nodes caused the

cytologist interpreting the FNA biopsy to conclude that the

patients likely had metastatic thyroid cancer. When the

SPUS was performed, familiarity with the surgical anat-

omy of the thyroid and central compartment lymph nodes

allowed for clarification of the ultrasound findings and a

significantly altered treatment plan for both patients.

There is growing evidence that SPUS can improve the

initial evaluation and surveillance of patients with thyroid

cancer [2, 4, 8]. Many investigators have published studies

examining ultrasound characteristics of thyroid nodules

predictive of malignancy, such as hypoechogenicity,

irregular borders, microcalcifications, and hypervascularity

[21, 22]. Recent review of close to 500 SPUS exams of

thyroid nodules showed a near 80% positive predictive

value for malignancy if three of the following four char-

acteristics were present: irregular borders, height greater

than width on cross section, hypoechogenicity, and mic-

rocalcifications [23]. Unfortunately, the sensitivity and

specificity for any of these characteristics are insufficient to

allow for ultrasound to supplant the role of FNA biopsy.

However, for the radiologist, endocrinologist, and endo-

crine surgeon alike, ultrasound is indispensable for the

localization of nonpalpable nodules and for guidance
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during biopsies. Ultrasound-guided FNA cytology is cur-

rently the best method of distinguishing between benign

and malignant thyroid nodules prior to surgery with accu-

racy approaching 95% [24–26]. There is evidence that it

also improves diagnostic yield for palpable lesions, allows

for accurate sampling of complex nodules, and reduces

rates of nondiagnostic FNA from 15–20% down to 5–10%

[27–29]. In addition to these established advantages, the

findings of this study show that the treatment algorithm

was significantly modified in 17.4% of patients. Most of

these patients were spared unnecessary biopsies and/or

operations. For several patients, metastatic disease was

detected preoperatively, allowing for all disease to be dealt

with during a single operation.

For patients with differentiated thyroid cancer, cervical

ultrasound has become the standard of care as part of the

postoperative surveillance for disease recurrence. Ultra-

sound is more sensitive than radioactive iodine scanning

and thyroglobulin measurements [30], and the majority of

patients who recur will do so in the ipsilateral central or

lateral neck [31]. While it has been shown that preoperative

ultrasound in patients with thyroid cancer detects nonpal-

pable locoregional disease in close to 20% of primary

operations and 30–60% of reoperations [2, 4, 8, 32], this

study shows a specific advantage for SPUS over ultrasound

exams performed elsewhere.

The increased accuracy of SPUS is predictable when

one considers the relatively high volume of cervical ul-

trasounds being performed in an endocrine surgery prac-

tice. For the surgeon who will ultimately be performing the

thyroidectomy with possible neck dissection, there is a

strong motivation to map out all disease in the neck prior to

surgery. The rewards of doing so for the patient and sur-

geon include decreased incidences of positive postopera-

tive ultrasounds and whole-body radioiodine scans and a

greater likelihood of having a normal postoperative thy-

roglobulin [33]. There is also an advantage to performing

same-day ultrasound guidance in the operating room prior

to incision for reoperative thyroid surgery [34].

In addition to improving preoperative planning and

postoperative outcomes, another major advantage of office-

based SPUS is that it streamlines patient care [35]. The

ultrasound evaluation, ultrasound-guided FNA biopsy, and

surgical consultation can all take place during a single visit,

which not only saves the patient’s time but also should

decrease costs by eliminating additional ultrasounds and

second visits. Currently, many patients proceed through the

following sequence of visits prior to seeing an endocrine

surgeon: The patient or a practitioner palpates a nodule, or

a nodule is identified on an imaging study of the neck

performed for other reasons, most commonly CT, MRI, or

ultrasound. A dedicated thyroid ultrasound is recom-

mended and ordered by the primary care physician. If a

thyroid nodule greater than 1 cm is present, the proper next

step would be ultrasound-guided FNA biopsy, which

requires an additional visit to either radiology, surgery, or

endocrinology. If the biopsy result returns as anything but

benign or inadequate specimen, or if the nodule is symp-

tomatic, the patient should be referred for surgical evalu-

ation. Where surgeons with ultrasound expertise are

available, several steps in this lengthy sequence could be

eliminated, especially in cases where it is likely that the

patient has a nodule 1 cm or larger.

In 1995 the American Board of Surgery issued a state-

ment requiring exposure to surgical ultrasound as part of

the residency training curriculum, and in 1996 the mission

statement of the American College of Surgeons (ACS)

advised that general surgeons obtain a ‘‘working knowl-

edge’’ of head and neck, breast, abdomen, and endorectal

ultrasound [36]. Currently, the ACS offers courses in basic

ultrasound as well as in focused areas such as head and

neck, breast, and abdominal imaging, with the goal of

promulgating SPUS through surgeon training in its effec-

tive use. Becoming credentialed involves taking the online

basic ultrasound course, followed by a specific training

session and exam within one of the focus areas, if so

desired. These courses are offered at ACS meetings and at

the meetings of some of the subspecialty divisions of sur-

gery; they are helping to increase the numbers of qualified

surgeon ultrasonographers [37].

Conclusions

The results of this study echo the findings of the initial

pioneers in SPUS. The evidence strongly suggests that

SPUS improves and expedites the care of patients with

thyroid nodular disease. In particular, it shows that in

practices focused on endocrine surgery, surgeon familiarity

with physiology and anatomy of thyroid diseases enables a

more comprehensive interpretation of the ultrasound exam.

These results should serve as a call for all endocrine sur-

geons to adopt SPUS as part of the routine evaluation of

patients with thyroid diseases. Finally, there should be

ongoing efforts to formally educate surgical residents and

fellows in the use of ultrasound, which will only serve to

enhance their diagnostic acumen and improve patient

outcomes.
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