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ollowup of Patients with Papillary Thyroid Cancer:
n Search of the Optimal Algorithm
lizabeth A Mittendorf, MD, Xuemei Wang, MS, Nancy D Perrier, MD, Ashleigh M Francis, BSPH,
eth S Edeiken, MD, Suzanne E Shapiro, MS, Jeffrey E Lee, MD, Douglas B Evans, MD

BACKGROUND: Cervical recurrence occurs in up to 30% of patients after surgical treatment for papillary thyroid
cancer. This study sought to determine an appropriate algorithm for followup evaluation.

STUDY DESIGN: Patients undergoing total thyroidectomy for papillary thyroid cancer were identified. Clinico-
pathologic data were recorded, as were the results of all followup evaluations including radio-
iodine scan, cervical ultrasonography, and serum thyroglobulin levels. The disease recurrence-
free survival probability was estimated, and risk factors for recurrence were determined.

RESULTS: Thyroidectomy with or without neck dissection was performed in 162 patients. We excluded 36
patients (followup less than 6 months in 26, extracervical disease at diagnosis in 4, unknown
tumor size in 6) from the analysis. Of the remaining 126 patients, 109 (86.5%) had no evidence
of disease, with serum thyroglobulin � 1 ng/mL at last followup; 4 (3.2%) had no evidence of
disease (negative imaging), with serum thyroglobulin � 1 ng/mL, and 13 (10.3%) had recur-
rent disease. Cervical recurrence occurred in nine patients, all detected by routine ultrasonog-
raphy. Pulmonary metastases occurred in four patients; three were diagnosed by chest CT and
one by radioiodine scan. Thyroid stimulating hormone-suppressed thyroglobulin levels were
available in 11 of the 13 patients and were elevated in 9. Patients with high T stage (extrathy-
roidal extension), or high N stage had an increased risk of recurrence.

CONCLUSIONS: A followup strategy emphasizing routine cervical ultrasonography and unstimulated thyroglob-
ulin is effective in identifying patients with recurrent papillary thyroid cancer, and may minimize
the indiscriminate use of therapeutic radioiodine for radiographically occult disease. Surgery remains
the optimal treatment of cervical recurrence, which is the dominant pattern of treatment failure.

(J Am Coll Surg 2007;205:239–247. © 2007 by the American College of Surgeons)
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apillary thyroid cancer (PTC) is the most common
ndocrine malignancy, with an incidence of 8 cases per
00,000 people.1 In general, patients with PTC do very
ell, with a 10-year cancer-specific mortality rate of
10%.2 Despite the low mortality rate, cervical recur-

ence after initial treatment, primarily in the form of
egional lymph node metastases, is a major concern, oc-
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urring in 9% to 30% of patients, depending on risk
tratification.3-5 The appreciation that even low risk pa-
ients are at clinically significant risk for recurrence has
enerated an interest in more comprehensive preopera-
ive evaluation and more frequent and detailed followup
f the thyroid cancer patient than was previously
hought necessary.6 This change in practice pattern has
een reflected in many of the published thyroid cancer
uidelines, such as those from the National Comprehen-
ive Cancer Network (NCCN) and the American Thy-
oid Association (ATA), and represents a recent shift in
atient care from a focus on overall survival to a focus on
ecurrence-free survival. This emphasis has been made
ossible by continued advances in transcutaneous ultra-
onography (US), an improvement in the sensitivity of
he thyroglobulin (Tg) assay,7 and greater patient aware-
ess and concern. To put this rapid change in practice
attern into perspective, we first described the benefit of

outine comprehensive US evaluation of the neck before
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doi:10.1016/j.jamcollsurg.2007.02.079
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hyroidectomy 3 years ago.8,9 At that time, there was no
niform consensus by even experienced endocrine sur-
eons as to the value of finding subclinical lymph node
etastases preoperatively. Now, preoperative cervical
S is part of all treatment guidelines, and US findings

re commonly used to guide the extent of lymph node
issection at the time of thyroidectomy.
Recently published thyroid cancer guidelines from

he NCCN and ATA also emphasize a more comprehen-
ive followup program to detect recurrent disease in pa-
ients with PTC. Previous guidelines advocated annual ra-
ioiodine (RAI) scans as the preferred imaging modality.
hese more recent guidelines advocate the use of routine

ervical US.6,10 Cervical US is highly sensitive in the iden-
ification of cervical metastases, including local-regional
etastatic disease as small as 2 to 3 mm.11-13 Local-regional
etastases occasionally are detected by cervical US even
hen thyroid stimulating hormone (TSH)-stimulated se-

um Tg levels remain undetectable.14

Importantly, the treatment for cervical lymph node
ecurrence is reoperation, not additional therapeutic
AI. To what degree the discovery of US occult, very

mall volume disease in low risk patients is leading to the
ndiscriminate use of diagnostic and therapeutic RAI is
nknown, but is worthy of concern. This concern,
rompted by our anecdotal experience with a number of
atients receiving additional doses of therapeutic RAI in
he setting of minimal elevation in stimulated Tg with a
egative cervical US, caused us to review the outcomes
f patients treated for PTC in our department. Our
ollowup algorithm emphasizes cervical US and un-
timulated Tg.

ETHODS
sing the prospective database of the Department of

Abbreviations and Acronyms

ATA � American Thyroid Association
NCCN � National Comprehensive Cancer Network
PTC � papillary thyroid cancer
RAI � radioiodine
RFS � recurrence-free survival
rhTSH � recombinant human TSH
Tg � serum thyroglobulin
Tg-Ab � thyroglobulin antibodies
TSH � thyroid stimulating hormone
US � ultrasonography
urgical Oncology at the University of Texas MD t
nderson Cancer Center, we identified all patients with
TC who underwent total thyroidectomy as their defin-

tive surgical procedure at our institution, from 1991 to
005. Demographic data including gender and age were
ecorded. Initial treatment to include the extent of op-
ration, completeness of resection, and the use of post-
perative RAI ablation were also determined.

Our surgical approach to patients with PTC empha-
ized complete resection of clinically and radiographi-
ally evident disease within the neck. Preoperative eval-
ation routinely included high quality US of the thyroid
nd the soft tissues of the neck to identify suspicious
ymph nodes in the central or lateral compartments.9 US
haracteristics of a suspicious lymph node were based on
he presence of intranodal calcifications, a full or
ounded shape, disorganized extrahilar vascularity on
olor Doppler imaging, or the presence of a cystic com-
onent and the absence of a central hilum or alteration
n its appearance or position. For patients with suspi-
ious or clearly abnormal clinical or US findings in the
entral or lateral neck, we performed compartment-
riented surgery to include a central or lateral compart-
ent dissection. A central compartment dissection in-

olved removal of all lymph nodes and soft tissues in
evel VI, with preservation of the recurrent laryngeal
erves and parathyroid preservation in situ (usually the
uperior glands) or by autografting (common with the
nferior glands), or both. Lateral compartment dissec-
ion (modified radical neck dissection) was performed
nly if disease was seen on US or was palpable on phys-
cal examination, and involved removal of all lymph
odes and soft tissues in levels IIA, III, IV, and V, with
reservation of the jugular vein, carotid artery, vagus
erve, phrenic nerve, and spinal accessory nerve when
ossible. Patients without a cytologic diagnosis of PTC
efore operation (for example, indeterminate thyroid
odule on fine-needle aspiration) and no evidence of
denopathy did not undergo any form of lymphadenec-
omy. In addition, our approach to the ipsilateral central
eck in patients with known PTC and no adenopathy
volved over the course of this experience.

In the past 6 to 8 years, thyroidectomy was combined
ith elective ipsilateral paratracheal lymph node dissec-

ion, even if the preoperative US showed no abnormal
denopathy. Paratracheal lymph node dissection in-
olved removal of all lymph nodes anterior and medial
o the recurrent laryngeal nerve. On the right side, where

he recurrent nerve does not hug the tracheoesophageal
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roove, this dissection also included removal of lymph
odes posterior to the recurrent nerve. We routinely re-
oved the pyramidal lobe and adjacent lymph nodes on

he thyroid cartilage. So operations included total thy-
oidectomy, total thyroidectomy with elective ipsilateral
evel VI dissection, total thyroidectomy with therapeutic
evel VI (central compartment) dissection, total thyroid-
ctomy with central and ipsilateral modified radical
eck dissection, and total thyroidectomy with central
nd bilateral modified radical neck dissection. The com-
leteness of resection (R status) was recorded, with R0
ndicating no residual disease, R1 indicating residual mi-
roscopic disease, and R2 indicating residual macro-
copic disease. During the study period from 1991–
005, we routinely performed postoperative RAI total
ody scanning with 5 mCi of iodine 131 before thera-
eutic RAI treatment (at present 1-mCi of I123 is used
or diagnostic scans). Patients with a negative total body
can did not receive a therapeutic dose of RAI. Adjuvant
AI was administered at the discretion of the attending
hysician, but in general, it was routinely given to all
atients except those under 45 years of age with T1N0
isease.
Pathology reports were reviewed and the following

ere recorded: tumor size; presence or absence of extrathy-
oidal extension; T stage as determined by the American
oint Committee on Cancer (AJCC) staging system, 6th

dition; and N stage as determined by the AJCC staging
ystem.15 Patients were classified using this data and age as
eing at low, intermediate, or high risk for recurrent disease.
atients were considered to be at low risk if they were less
han 45 years old, with T1-2,N0-1a disease. Patients were
onsidered to be at intermediate risk if they were less than
5 years of age, withT3,N0-1a disease or if they were older
han 45 years of age withT1-2,N0-1a disease. Patients were
onsidered to be at high risk for recurrence if they were
lder than 45 years of age, with T3 disease or of any age
ith T4 or N1b disease.
Clinical course was determined and patients with re-

urrent disease were identified. Cervical recurrence was
efined as metastatic involvement of any cervical lymph
ode or soft tissue in the neck. All other recurrences were
onsidered extracervical. For patients with recurrent dis-
ase, the time to recurrence, serum TSH and Tg levels,
nd anti-Tg antibody status at the time of the diagnosis
f recurrence were recorded. The method of detection of
he recurrent disease was also identified. For patients

hose recurrence was not identified specifically on rou- (
ine RAI scanning, records were reviewed to determine if
n RAI scan had been performed on an annual basis in
ccordance with previous NCCN guidelines. If a rou-
ine RAI scan had been performed, the results of the
tudy were recorded. For patients without recurrence,
he date of their most recent followup and results of their
ost recent laboratory evaluation to include serum
SH, Tg, and anti-Tg antibody levels were recorded. In

he majority of patients, the serum Tg was unstimulated.
esults of any additional radiographic studies per-

ormed were also noted.
This study was approved by the MD Anderson Can-

er Center Institutional Review Board. The end point
or our analysis was time to disease recurrence. Statistical
nalysis was performed to determine if specific risk fac-
ors, including age, gender, extent of operation, R status,

stage, N stage, and administration of adjuvant RAI
blation, could predict the development of recurrent dis-
ase. Patient characteristics were summarized using median
range) for continuous variables and frequency (percent-
ge) for categorical variables. The disease recurrence-free
urvival (RFS) probability was estimated using the
ethod of Kaplan and Meier. The log-rank test was used

o assess the difference in RFS between subgroups of
atients. Univariate Cox proportional hazards models
ere fit for each risk factor, including age, gender, N

tage, T stage, extent of operation, pathologic evidence
f extrathyroidal extension, and use of adjuvant RAI
herapy. The association between a patient’s risk factors
as evaluated using Fisher’s exact test. Because of the

mall number of disease recurrences and the strong as-
ociation between key risk factors, no multivariable Cox
odel was able to be fit for the data set. All analyses were

arried out in S-Plus (Insightful Corp); a p value � 0.05
as considered statistically significant.

ESULTS
e identified 162 patients who underwent total thy-

oidectomy with or without central or lateral compart-
ent dissection as their definitive surgical procedure for
TC. We excluded 36 patients from analysis: followup
as � 6 months in 26, size of the primary tumor was
nknown in 6, and there was extracervical disease at the
ime of diagnosis in 4, leaving a study population of 126
atients. Patient characteristics are summarized in Table
. There were 94 women (75%) and 32 men (25%),
ith a median age at initial PTC diagnosis of 44 years
range 13 to 79 years). The extent of operation included
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otal thyroidectomy in 45 (36%), total thyroidectomy
ith ipsilateral or bilateral central compartment dissec-

ion in 46 (36%), total thyroidectomy with central and
psilateral modified radical neck dissection in 24 (19%),
nd total thyroidectomy with central and bilateral mod-
fied radical neck dissection in 11 (9%). Complete ex-
irpation of macroscopic disease was achieved in all pa-
ients: 121 (96%) had an R0 resection, and 5 (4%) had
n R1 resection. No patient had macroscopic disease
R2) left at the time of operation. After the initial oper-
tion, 36 (29%) patients were considered low risk, 53
42%) were intermediate risk, and 37 (29%) were high
isk, according to our classification system. So adjuvant
AI was administered to 107 (85%) of the 126 patients.
After a median followup of 34 months (range 6 to

48 months), 13 (10.3%) patients were identified with

able 1. Patient Characteristics (n � 126)
ariable Median (range) n %

ge, y 44 (13-79)
ender
Female 94 75
Male 32 25
status
0 121 96
1 5 4

xtent of operation
TT 45 36
TT�C 46 36
TT�C/B 11 9
TT�C/I 24 19
stage
1 65 52
2 27 21
3 32 25
4 2 2
stage
N0 63 50
N1a 36 29
N1b 27 21

adioiodine
No 19 15
Yes 107 85

xtrathyroidal extension
No 98 78
Yes 28 22

T�C, total thyroidectomy with central compartment dissection; TT�C/I,
otal thyroidectomy with central compartment dissection and ipsilateral lat-
ral compartment dissection; TT�C/B, total thyroidectomy with central
ompartment dissection and bilateral lateral compartment dissection.
ecurrent disease. The median time to disease recurrence a
as not been reached for the study population (Fig. 1).
he site of recurrence was cervical in nine patients and

xtracervical in four. All four patients with extracervical
isease had pulmonary metastases. Additional clinico-
athologic data for the 13 patients with recurrent disease
re shown in Table 2. At a minimum, all patients who
xperienced recurrent disease underwent total thyroid-
ctomy with central compartment dissection as their ini-
ial surgical procedure; an R0 resection was achieved in
ll 13. Adjuvant RAI was delivered to 12 of the 13 pa-
ients; 1 did not receive RAI because she was pregnant at
he time of diagnosis and treatment. This patient was
cheduled to receive adjuvant RAI in the postpartum
eriod, but during evaluation for this therapy, pulmo-
ary metastases were identified.
Only 1 of the 13 patients with recurrent disease had

heir recurrence diagnosed by RAI scanning. In the re-
aining 12 patients, recurrence was identified either by

ervical US or chest CT. Of these 12 patients, 8 had RAI
canning performed within 1 month after the diagnosis
f recurrent disease had been established. RAI scanning
onfirmed the diagnosis of recurrence in two (25%) of
hese eight patients. In all nine patients with cervical
ecurrence, the disease was identified on US of the neck.

There was no evidence of disease at the time of last
ollowup evaluation in 113 (90%) of the 126 patients.
f these 113 patients, 109 (96%) had Tg � 1 ng/mL,

8 of whom had negative thyroglobulin antibodies (Tg-
b), 6 had positive Tg-Ab, and in 5, the Tg-Ab status
as not known. Serum Tg was � 1 ng/mL in four pa-

ients who were without evidence of disease by imaging

igure 1. Kaplan-Meier estimates for recurrence-free survival (n �
26; recurrence n � 13). The median time to disease recurrence
as not been reached for the study population.
nd physical examination; Tg levels in these patients were
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.0 ng/mL (in 2 patients), 2.7 ng/mL, and 5.0 ng/mL.
hese patients were all evaluated with RAI scans, neck US,

nd chest radiography at a minimum; no recurrent disease
as identified by any imaging modality.
Comparison was made between the 113 patients

ithout evidence of disease and the 13 with recurrence
o determine if any clinicopathologic data could predict
he development of recurrent disease. Because only two
atients had T4 disease, these two were excluded from
his analysis for RFS. Figure 2 shows the Kaplan-Meier
stimates for RFS probabilities by T stage, the presence
f extrathyroidal extension, and N stage. Univariate Cox
roportional hazards models were then fit for RFS (Ta-
le 3). The models suggest that patients with high T stage
T3 versus T1), namely, the presence of extrathyroidal ex-
ension, or high N stage (N1b versus N0 or N1a) had an

able 3. Univariate Cox Proportional Hazards Model for Rec
ariable

ge
ender � male (versus female)
stage � N1b (versus N0 or N1a)

xtent of operation � TT�C/B or TT�C/I (versus T or TT�C)
xtrathyroidal extension � yes (versus no)
stage � T2 (versus T1)
stage � T3 (versus T1)

AI � yes (versus no)

stage and N stage determined by the American Joint Committee on Cance
AI, radioiodine; T, thyroidectomy; TT�C, total thyroidectomy with central

able 2. Clinicopathologic Data for Papillary Thyroid Cancer

t.
o. Stage

Extent of
operation

R
status

Adjuvant
RAI

Time to
recurrence, m

1 T2N1a TT�C 0 Yes 25
2 T3N1a TT�C 0 Yes 15
3 T2N1a TT�C 0 Yes 11
4 T3N1b TT�C/B 0 Yes 39
5 T3N1b TT�C/B 0 Yes 13
6 T2N1a TT�C 0 Yes 14
7 T3N1b TT�C/B 0 Yes 58
8 T3N1b TT�C/I 0 Yes 16
9 T3N1b TT�C/B 0 Yes 48

10 T2N1b TT�C/B 0 Yes 8
11 T3N1b TT�C/B 0 Yes 12
12 T1N1b TT�C/I 0 Yes 41
13 T3N1b TT�C/I 0 No 8

D, not done; Neg, negative; RAI, radioiodine scan; Tg, thyroglobulin;
hyroidectomy with central compartment dissection; TT�C/B, total thyroidecto
T�C/I, total thyroidectomy with central compartment dissection and ipsilater
issection and bilateral lateral compartment dissection; TT�C/I, total thyroidectomy w
ncreased risk of disease recurrence. In addition, the risk of
isease recurrence increased for patients who underwent
ore extensive operations, including total thyroidectomy
ith ipsilateral or bilateral modified radical neck dissection,
hich suggests that the extent of disease was recognized at

he time of initial operation. There was no marked predic-
ive effect because of age, gender, or the administration of
djuvant RAI. With respect to risk stratification, recurrent
TC was detected in 10 (27%) of 37 high risk patients, 0 of
2 intermediate risk patients, and 3 (8%) of 37 low risk
atients.

ISCUSSION
fter initial treatment, patients with PTC are monitored

n an effort to identify recurrent disease when it is rela-
ively small volume and amenable to treatment. Recur-

nce-Free Survival
Coefficient Standard error Relative risk p Value

�0.02 0.02 0.98 0.27
0.62 0.57 1.86 0.28
2.26 0.60 9.55 � 0.001
2.09 0.60 8.11 0.001
1.69 0.56 5.42 0.003
2.02 1.12 7.56 0.07
2.72 1.06 15.13 0.01
0.57 1.04 1.78 0.58

M staging system, 6th edition.
artment dissection; TT�C/B, total thyroidectomy with central compartment

ents with Recurrent Disease

Site of
recurrence Tg TSH Tg-Ab

How
recurrence
identified

Seen on
RAI?

Cervical 18 29 Neg Cervical US ND
Cervical 8 0.24 Neg Cervical US ND
Cervical 2 0 Neg Cervical US ND
Cervical 90 7 Neg Cervical US No
Cervical 27 �0.1 Neg Cervical US No
Cervical Unk Unk Neg Cervical US No
Cervical 84 0 Neg Cervical US ND
Cervical 9 21.6 Neg Cervical US No
Cervical 0.1 1.6 Neg Cervical US Yes
Lung 29 28 Neg RAI scan Yes
Lung 0.9 36 Neg CT No
Lung 24 Unk Neg CT No
Lung 37 0 Neg CT ND

, thyroglobulin antibodies; TSH, thyroid stimulating hormone; TT�C, total
ith central compartment dissection and bilateral lateral compartment dissection;
ral compartment dissection; Unk, unknown; US, ultrasonography.
urre

r TN
comp
Pati

o

Tg-Ab
my w
ith central compartment dissection and ipsilateral lateral compartment dissection.
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ent disease is treated with curative intent whenever pos-
ible, in the hope of delaying future morbidity or
ortality. The preferred treatment for local-regional re-

urrence is surgical excision (reoperation). Additional
herapeutic RAI should be reserved largely for patients

igure 2. Kaplan-Meier estimates for recurrence-free survival by (A)
stage, (B) extrathyroidal extension, and (C) N stage (n � 124).
ith extracervical (distant) disease.6 Local-regional dis- q
ase identified only on RAI scanning and not seen on
natomic imaging such as US should be the subject of
bservation and close followup, especially in low to in-
ermediate risk patients. In our series of patients with
TC who underwent total thyroidectomy with or with-
ut central or lateral compartment dissection, the ma-
ority of patients with recurrent disease had their recur-
ence identified on routine followup neck US if the
ecurrence was cervical, or by CT scanning prompted by
n elevated unstimulated Tg if the recurrence was
xtracervical.

Importantly, the NCCN has recently published re-
ised guidelines for postoperative surveillance of pa-
ients with PTC. These revised guidelines include more
estrictive recommendations for RAI scanning and a
reater emphasis on the utility of neck US. Specifically,
he recommendations include periodic neck ultrasonog-
aphy; measurement of recombinant human TSH
rhTSH)-stimulated Tg in low risk patients with recent
egative neck US and negative TSH-suppressed Tg
ithout distant metastases or soft tissue invasion on ini-

ial staging; RAI scan every 12 months until absence of
reatable disease if detectable Tg, distant metastases, or
oft tissue invasion on initial staging; and consideration
f additional nonradioiodine imaging if the RAI scan is
egative and the stimulated Tg is � 2 to 5 ng/mL.10 The
uidelines go on to support the use of therapeutic RAI if
he stimulated Tg is � 10 ng/mL and imaging studies
re negative. Recent management guidelines from the
TA are similar and suggest consideration of empiric
herapeutic RAI if the stimulated Tg level is � 10
g/mL after withdrawal, or 5 ng/mL after rhTSH, and
ll imaging studies, including noncontrast chest CT, are
egative. For patients with stimulated Tg levels � 5
rhTSH) or 10 ng/mL (withdrawal), 6 to 12 months’
ollowup is recommended. The ATA guidelines also
imit the use of RAI scanning to the followup of patients
ith high or intermediate risk disease.6 A 6- to 12-
onth post-treatment Tg that fails to rise with rhTSH

r T4 withdrawal may effectively define a population of
ow to intermediate risk patients who are at very low risk
or recurrence.

The obvious concern with these guidelines is the
dentification and subsequent management of patients
ith low-level elevations in stimulated Tg and negative
eck US. First, the size of this group of patients will be
roportional to the quality of the US. If the US is of poor

uality and does not identify macroscopic disease, espe-
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ially in the range of 1 to 2 cm in size, then this group of
atients will be larger than the group for which high
uality US is used. Such patients may then receive ther-
peutic RAI for cervical disease that would best be
reated with operation (or continued observation until it
eaches a size amenable to reoperation). With high qual-
ty US, one is less likely to miss small volume cervical
ecurrence as the cause for a minimal elevation in stim-
lated Tg. Second, we question if it is realistic to assume
hat physicians (and patients) have the discipline to sim-
ly follow patients with stimulated Tg levels � 10
g/mL after T4 withdrawal or in the range of 2 to 5
g/mL after rhTSH. To the extent that treatment is
ore effective for small volume disease, treating early
ill be more beneficial— a philosophy that may prompt
hysicians to administer RAI in the setting of low-level
levations in stimulated Tg and negative anatomic
maging. The obvious problem with RAI treatment of
hese patients with low-level elevations in stimulated
g is that most of the recurrences will be cervical,

specially in low to intermediate risk patients, and
ervical recurrences are most effectively treated with
peration. Such patients may be better managed with
erial neck US evaluation and measurement of sup-
ressed Tg. When lymph node or soft tissue disease is
ound that is � 1 cm and amenable to fine-needle
spiration biopsy, reoperation can be considered. We
ould always repeat CT imaging of the neck and
ediastinum before reoperation as a guide to surgical

lanning and to ensure that all disease, especially at
he thoracic inlet, is resected to limit the number of
imes a patient has to undergo reoperation.

Our algorithm for routine followup of patients with
TC emphasizes routine cervical US (Fig. 3). Cervical
S as the primary imaging modality is in accordance
ith recent guidelines by the NCCN and the ATA,
hich recommend that US be performed 6 to
2 months after initial treatment for patients who have
ndergone total or near-total thyroidectomy and RAI
blation.6,10 In major referral centers, cervical US has
een shown to be highly sensitive in detecting cervical
etastases. This is particularly relevant in patients with

ow or intermediate risk PTC, in which the majority of
ecurrences occur in the neck. Three recent large studies
ocumented the efficacy of cervical US.16-18 One study

nvolved almost 500 patients with differentiated thyroid
ancer, including both follicular and PTC, followed for

ore than 5 years. Approximately 10% of patients ex- v
erienced recurrences in either the lateral or central
eck. Cervical US had a 94% sensitivity in detecting the
ecurrences versus 57% and 45% sensitivities for
ithdrawal-aided Tg testing and RAI scanning, respec-

ively.16 In our series, all patients with cervical recurrence
ere identified by routine cervical US. In the hands of

n experienced ultrasonographer, lymph node metasta-
es of � 1 cm can be found and successfully biopsied
sing fine-needle aspiration. At present, an additional
hallenge has emerged with regard to the surgical man-
gement of such small foci of recurrence, namely, how to
ind subcentimeter lymph node recurrences in the neck
t the time of operation. US can now find disease that
he surgeon may miss, so at present, the decision to
roceed with surgery is becoming more complicated,
ven in patients with biopsy-proved recurrent disease.
ubcentimeter foci of presumed recurrent disease should
e biopsied only if a therapeutic strategy will be influ-
nced by the biopsy result.

In our practice, we also obtain an unstimulated serum
g level as part of routine followup in PTC patients

uccessfully treated with total thyroidectomy and adju-

igure 3. Algorithm for the followup of PTC patients successfully
reated with total thyroidectomy and adjuvant RAI. The workup of a
atient with a negative cervical US and elevated Tg is based on risk
tratification and results of prior RAI scans. For example, a patient
ith a recent diagnostic or therapeutic RAI scan showing no evi-
ence of extracervical uptake would be evaluated with a chest CT or
ET scan, or both.
ant RAI. We rarely obtain rhTSH-stimulated Tg levels.
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he recommendation for obtaining TSH-stimulated Tg
evels is based on the observation that approximately
0% of patients who are clinically free of disease with
SH-suppressed Tg � 1 ng/mL will have a serum Tg

evel � 2 ng/mL after rhTSH stimulation or thyroid
ormone withdrawal.19 Patients with cervical disease, as
iscussed previously, will account for the majority of

ow-level elevations in stimulated Tg levels, and in these
atients, cervical US is highly sensitive in the detection
f recurrence. In fact, cervical disease may be detected by
S even when TSH-stimulated Tg levels remain unde-

ectable.14 So it is likely that the majority of macroscopic
ervical recurrences will be detected early using a com-
ination of cervical US and unstimulated serum Tg. For
atients with extracervical disease in whom the concern
ay be that disease would go undetected without the

outine use of RAI imaging and stimulated Tg, the un-
timulated Tg level will be elevated in the vast majority
f patients, prompting additional radiographic evalua-
ion. Robbins and colleagues20 analyzed serum Tg levels
oth unstimulated and stimulated with respect to sites of
etastases. Patients with bone metastases had a median
SH-suppressed Tg of 687 ng/mL, which rose to 2,030
g/mL after rhTSH treatment. Patients with lung me-
astases had a median suppressed Tg of 15 ng/mL, with

rise to 160 ng/mL after rhTSH treatment. Finally,
atients with mediastinal disease had a median sup-
ressed Tg of 5 ng/mL, with a rise to 18 ng/mL after
hTSH treatment. These data support our recommen-
ation for a followup algorithm that emphasizes cervical
S and unstimulated Tg (Fig. 3).
For patients with a negative cervical US but an un-

timulated Tg � 1 ng/mL, we recommend additional
adiographic evaluation to look for disease recurrence
nd to serve as a baseline for more imaging studies. An
hTSH-stimulated RAI scan is performed selectively
ased on the clinical situation to include the patient age
nd TNM stage, Tg level, and results from earlier RAI
cans. If positive, consideration is given to additional
AI therapy. Like with any other solid malignancy, the
otential benefit of the identification and treatment of
mall volume regional or extraregional recurrence must
e assessed with an understanding of the efficacy of the
otential therapies available and the toxicities associated
ith these therapies. In addition, consideration must be
iven to the fact that, in contrast to most other solid
umors, patients with thyroid cancer may have micro-

copic, radiographically occult disease that may never
ecome clinically significant. In the case of low to inter-
ediate risk patients with low volume PTC recurrence

n the neck, identified only by a stimulated Tg and RAI
canning, there are no data to support the therapeutic
enefit of repeat RAI treatment, and side effects of this
herapy can be severe and cumulative.

In conclusion, our data do not support routine use of
AI scanning in the followup of patients with PTC

reated by total thyroidectomy and compartment ori-
nted lymph node dissection. To what degree the results
eported here were affected by a more aggressive initial
urgical approach to the removal of the primary tumor
nd involved regional lymph nodes is hard to estimate. A
ess aggressive approach to the neck would be expected
o result in an increased incidence of cervical recurrence.
egardless, routine RAI scanning was helpful in identi-

ying recurrent disease in only 1 of the 13 patients with
ecurrence in this study group. Even in high risk pa-
ients, as identified by higher T stage, extrathyroidal ex-
ension, and higher N stage, a strategy emphasizing rou-
ine cervical US and unstimulated Tg was effective in
dentifying 12 of 13 patients with recurrent or meta-
tatic disease.
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