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Abstract

Background—Over the last 15 years, there has been a change in clinical practice for the 

detection of recurrence in all patients with papillary thyroid cancer (PTC). In the past, recurrence 

was detected by clinical examination supplemented with fine-needle aspiration cytology; however, 

routine neck ultrasonography (US) and measurements of serum thyroglobulin were introduced for 

follow-up in 2000 and are now used widely for recurrence surveillance. The aim of this study was 

to describe the effectiveness of this changing trend in the use of routine surveillance 

ultrasonography for the detection of recurrence in low-risk PTC at a single institution.

Methods—Patients undergoing total thyroidectomy for PTC between January 2000 and 

December 2010 were identified from an institutional database. Of these, 752 (43.1%) were 

categorized as low risk by the risk stratification of the American Thyroid Association and included 

for analysis. The number of US examinations per patient per year of follow-up was then 

determined. The number of recurrences and deaths from disease was recorded similarly.

Results—The median age was 48 years (range, 16–83) and the median follow-up was 34 months 

(range, 1–148). Between 2003 and 2012, the number of US examinations per patient-year of 

follow-up increased by 5.3-fold. Over the same time period, 3 structural recurrences (clinically 

evident neck masses or nodes) were detected with no disease-related deaths.

Conclusion—At our institution, the annual rate of neck US examination increased by 5.3-fold 

per low-risk PTC patients between 2003 and 2012. Despite this increase, only 3 structural 

recurrences were detected. The routine use of neck US for surveillance of low-risk PTC patients 

requires review.

Over the last 15 years, there has been a progressive change in the methods employed to 

detect locoregional recurrence in patients with papillary thyroid cancer (PTC). Detection of 

locoregional recurrence in the past was by clinical examination supplemented with fine-
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needle aspiration cytology (FNAC). Now, neck ultrasonography (US) and postoperative 

measurements of thyroglobulin (Tg) are the mainstay of postoperative surveillance for 

recurrence.

In the 2006 edition of the management guidelines of the American Thyroid Association 

(ATA), surveillance US of the neck was recommended every 6 months in the first year and 

then annually for ≥3–5 years, depending on the patient risk for recurrent disease.1 This 

recommendation was based on evidence that suggested that neck US was more sensitive 

than clinical examination and serum Tg levels alone.2–5 In the updated 2009 edition, the 

recommended frequency and duration of surveillance neck US was relaxed to “1 or 2” US 

examinations in the first postoperative year and then periodically, depending on patient risk.6 

The change in the recommended frequency of surveillance was in part due to the high rate of 

unwarranted FNAC of minute, subclinical disease as a result of increased neck imaging. In 

the current 2015 ATA guidelines, recommendations concerning surveillance neck US 

recommendations remain unchanged with much of surveillance management based on 

clinician discretion.

The focus of this study was to analyze the impact of the frequency of surveillance neck US 

in ATA low-risk patients over the past decade and to correlate surveillance practices with 

detection of recurrence over the same time period. With the rapid increase in low-risk PTC 

over the past 15 years, optimizing follow-up management in this low-risk category will have 

substantial clinical and economic benefits.

METHODS

After approval by our institutional review board, we identified 1,746 consecutive patients 

with differentiated thyroid cancer operated on within our institution between 2000 and 2010 

from an established institutional database. Patient, tumor, and treatment characteristics were 

reviewed to categorize patients based on ATA risk stratification (Table I).6 Patients with 

nonpapillary histology or ATA intermediate-/high-risk categories were excluded from 

analysis. Patients with another cancer diagnosis at any time and those treated outside of the 

head and neck surgical service were also excluded, because this may influence choice of 

postoperative imaging modality and frequency. After this approach, 752 ATA low-risk PTC 

patients were available for analysis.

Follow-up duration was calculated from the date of thyroidectomy to the date last seen by a 

physician within the thyroid cancer multidisciplinary team at Memorial Sloan Kettering 

Cancer Center (MSKCC). All follow-up surveillance data were captured between 2003 and 

2012. In 2003, we instituted a policy of annual postoperative US surveillance. We therefore 

elected to analyze the outcomes related to US after the initiation of our US surveillance 

program in 2003. The annual surveillance US rate relative to outcomes are therefore 

analyzed for 2003 through to 2012.

The number of thyroid cancer patients under surveillance and the number of surveillance US 

was recorded for each calendar year with adjustments for a partial year of follow-up (ie, 6 

months of follow-up surveillance for the calendar year equates to 0.5 patients). Similarly, the 
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number of neck US performed per calendar year was also recorded. The total number of 

neck US performed was divided by the total number of patients under surveillance to 

calculate the average number of surveillance US per patient for each calendar year between 

2003 and 2012. All US examinations included in this study were performed within the 

MSKCC radiology department by head and neck sonographers, not the head and neck 

surgeons.

Over the past 5 years, we have progressively used preoperative US examinations to assess 

the lymph nodes in the central and lateral compartment. We published our data recently on 

our institution’s use of preoperative neck US.7 Assessment of the central compartment for 

all patients is by intraoperative palpation of the lymph nodes in the central compartment at 

the time of thyroidectomy. Prophylactic neck dissections are not performed in patients with a 

clinically N0 neck. Assessment of the lateral neck is performed by palpation at preoperative 

clinical visit or by preoperative US examination.

Surveillance practices have evolved at our center over recent years. For low risk patients, 

routine radioactive iodine scans are no longer performed. There is increasing preference for 

routine, nonstimulated, serum Tg levels and high-resolution US of the thyroid bed and 

cervical lymph nodes. Current surveillance practices at our institution are shown in Table II.8

Locoregional recurrence outcomes were determined by clinical examination supplemented 

with US or other imaging and FNAC confirmation. Only patients with a recurrence with 

structural abnormality (enlarged lymph node or mass) confirmed by cytology were 

considered to have recurrence. Only patients with nodules in the thyroid bed or lateral neck 

of >1 cm were considered for FNAC. Patients with biochemical recurrence, defined by 

increased serum levels of Tg, without cytologic or histopathologic confirmation, were not 

considered sufficient endpoints of disease outcome.

RESULTS

The median age was 48 years (range, 16–83), and the median follow-up was 34 months 

(range, 1–148). Fig 1 shows the progressive increase in surgical volume in low-risk PTC 

patients over time. Low-risk PTC increased from 15 patients in 2000 to 142 patients in 2010, 

corresponding to a 9.5-fold increase in annual incidence over a decade.

The number of patients with low-risk PTC under surveillance, corresponding number of 

surveillance US performed, and the recurrence events by calendar year are shown are Table 

III; 1,115 surveillance neck US were performed on this cohort of low-risk patients between 

2003 and 2012. In 2003, 11 neck US were performed for 69 patients under surveillance, or 

0.16 US per patient. By 2012, there were 247 US performed for 290 patients being followed, 

or 0.85 per patient. These changes represent a 5.3-fold increase in the number of 

surveillance US examinations per patient (Fig 2). Over this time period, adjuvant radioactive 

iodine therapy for patients with low-risk PTC decreased over the 10-year period from 40% 

in 2000 to 8.5% in 2010 (P < .001; Supplementary Table, available at http://dx.doi.org/

10.1016/j.surg.2015.11.018).
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Over the same time period, 3 structural recurrences (0.4%) were detected. All 3 recurrences 

were detected with routine neck surveillance US. Two patients were found to have thyroid 

bed nodules confirmed on FNAC and were treated with therapeutic radioactive iodine dose. 

One patient had an enlarged lateral neck lymph node and was treated with lateral neck 

dissection. All 3 patients had no evidence of disease at last follow-up, and there were no 

disease-related deaths in the cohort.

DISCUSSION

Over the last 15 years, there has been a change in the management of thyroid cancer with 

increased emphasis on a systematic care plan and institution of management guidelines.1 

Traditionally, locoregional recurrences were detected by clinical palpation of the neck 

supplemented with FNAC when necessary. High-resolution neck US and serum 

measurements of Tg are now recommended and used in routine surveillance.6 In this study, 

we analyzed the impact of this change in the use of surveillance US examinations in patients 

with low-risk PTC at our institution and correlated these changes with locoregional 

recurrences over the same time period.

The average number of surveillance US examinations performed on each patient increased 

from 0.16 to 0.85 during the study period, corresponding with a >5-fold increase over the 

decade. During this still short follow-up period for PTC, only 3 locoregional recurrences 

(0.4%) were detected, and there were no disease-specific death events. These data question 

what is appropriate follow-up of low-risk PTC. Is routine performance of follow-up US 

always necessary or cost effective in patients with low-risk PTC? If so, how frequently 

should this be done and for what duration? More controversially, is surveillance of patients 

with low-risk PTC necessary at all, given the extremely low rates of recurrence? Although 

we cannot resolve all these issues based on a single institutions experience and still 

somewhat limited follow-up, the data herein should promote a discussion regarding the 

clinical and economic aspects of care in patients with low-risk PTC.

Historically, surveillance of PTC patients after surgery was life-long secondary to the belief 

that recurrence was common and estimated to be as high as 30%. These outcomes reported 

by Mazzaferri et al,9,10 however, were based on patients treated 30–40 years ago. More 

recent literature suggests that recurrence rates are substantially less.11–14 Patients with low-

risk PTC have an excellent recurrence-free survival of in excess of 97%.11,12 Durante et al12 

followed 312 consecutive patients with T1aN0M0 classic PTC and with a median follow-up 

of 6.7 years; there were no structural disease recurrences and no disease-specific deaths. The 

authors demonstrated that, in a well-selected cohort of patients with very low-risk PTC, 

outcomes are excellent irrespective of surveillance. Our data along with the recent literature 

demonstrates clearly that recurrence rates for patients with low-risk PTC are very low. Given 

this fact, it seems that follow-up imaging should be tailored to the risk of recurrence.

The ATA now categorizes patients with PTC into low, intermediate, and high risk for 

recurrence and recognizes that follow-up imaging should be tailored to this risk. The ATA 

guidelines recommend currently neck US 6–12 months postoperatively and then 

periodically, depending on the risk of recurrent disease and Tg status.6 Survey results from 
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thyroid cancer clinicians in the United States by Haymart et al,15 however, demonstrated 

wide variation in all aspects of long-term management of patients with thyroid cancer. Of 

the 534 endocrine and nuclear medicine physicians surveyed, 45.4% would routinely follow 

American Joint Committee on Cancer stage I patients with PTC with an undetectable serum 

Tg level with surveillance US examinations.15 Limited research, the ready availability of 

portable US machines, and the clinician concern over missing disease recurrence are likely 

reasons for the increased use of surveillance US over the past decade.

The rationale for surveillance US in PTC is based on the fact that neck US is more sensitive 

than clinical examination or other modalities of disease follow-up.2,3 Neck US can detect 

cervical nodal disease as small as 2–3 mm in diameter. Such small nodal recurrence is often 

difficult to find even intraoperatively in scar tissue and likely has no relevance in the overall 

oncologic outcome. The use of neck US would be justified if the development of clinically 

meaningful recurrence was a frequent event; however, the recurrence events in our series 

have remained remarkably stable with a total of only 3 (0.4%) recurrence events.

Neck US is viewed generally as a safe, low-cost imaging modality with greater sensitivity 

than clinical examination alone. One may argue that there is no harm associated with routine 

US surveillance. Also it is important to acknowledge that results of US are known to be 

highly user dependent and frequently cannot distinguish thyroid bed recurrences from 

benign nodules.16,17 In the postoperative setting, indeterminate or false-positive readings on 

US examination can lead to unnecessary FNAC and additional investigations. Such 

investigations are associated with additional cost and complications and can lead to 

unnecessary anxiety for the physician and the patient.18 Any iatrogenic harm associated with 

low-risk PTC is difficult to justify, when recurrence rates in ATA low-risk patients are only 

3%, and disease-specific mortality is zero. The incidence of PTC is increasing in the United 

States and worldwide, and the majority of increases are owing to low-risk, and often 

subclinical, disease.19–21 Although physicians generally view US as a low-cost imaging 

modality, from a societal perspective, the cumulative cost of routine US surveillance in all 

patients with low-risk PTC is substantial and will only continue to increase if not addressed.

It is important to note that our study has several limitations. Owing to its retrospective 

nature, our study is susceptible to all the limitations associated with such studies. First, many 

patients are followed ultimately by their local endocrinologist; it is not possible to know how 

many of these patients also underwent additional surveillance US. Our study therefore, 

underestimates the true rate of increase in US examinations. Similarly, it may also 

underestimate the “true” risk of recurrent disease in patients who were followed elsewhere 

and did not return to our institution when recurrence developed. Second, we report a very 

low rate of structural recurrence. One may argue that due to the surgical expertise of our 

high-volume center and the inherent bias of a tertiary referral center, these findings are not 

generalizable. It is important to emphasize that surgical and medical expertise has remained 

unchanged at our institution over the study period, yet the rate of surveillance US has 

increased with no corresponding change in structural recurrence. Nevertheless, we would 

recommend that similar studies should be repeated at other institutions to establish the 

generalizability of our findings.
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In conclusion, we report a 5.3-fold increase in the use of surveillance neck US for patients 

with low-risk PTC over a decade. This increase in US surveillance has not resulted in 

increased detection of structural recurrence events nor improved the already excellent 

outcomes of this low-risk cohort. The results presented in this study question the benefit and 

justification of routine and frequent surveillance US in patients with low-risk PTC. We 

acknowledge that patients with an increased Tg level in the absence of structural 

abnormality should continue to be followed with serial US; however, the routine use of US 

in patients with undetectable Tg level seems difficult to justify. In the context of the 

increasing incidence of low-risk PTC in the United States and worldwide, the clinical and 

economic implications of routine US surveillance will become more substantial with time if 

follow-up US use is not rationalized.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig 1. 
Number of patients with low-risk papillary thyroid cancer requiring operative management 

by year.
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Fig 2. 
Number of locoregional structural recurrences and number of surveillance neck 

ultrasonographies (US) per patient per year of follow-up.
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Table I

American Thyroid Association 2009 risk categories for papillary thyroid cancer

Low risk Intermediate risk High risk

No local or distant metastases Microscopic perithyroidal invasion Macroscopic tumor invasion

All macroscopic disease resected Cervical lymph node metastases or 131I uptake outside 
thyroid bed on posttreatment scan, if done

Gross residual disease

No locoregional invasion Aggressive histology Distant metastases

No aggressive histology

No vascular invasion

No 131I uptake outside thyroid bed on post treatment 
scan, if done
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Table II

Postoperative surveillance strategy based on American Thyroid Association risk stratification of papillary 

thyroid cancer

6 months 12 months 18 months 24 months

Thyroglobulin All All All All

Ultrasound neck — All — All

Diagnostic RAI scan — — Intermediate/High risk —

CT/MRI — High risk — High risk

PET scan — High risk — High risk

All, Low, intermediate, and high risk; CT, computed tomography; RIA, radioactive iodine.
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