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Objective: The objective of the study was to determine the outcome of surgical resection of metastatic
papillary thyroid cancer (PTC) in cervical lymph nodes after failure of initial surgery and I131 therapy.

Design: This was a retrospective clinical study.

Setting: The study was conducted at a university-based tertiary cancer hospital.

Patients: A cohort of 95 consecutive patients with recurrent/persistent PTC in the neck underwent
initial reoperation during 1999–2005. All had previous thyroidectomy (�nodal dissection) and I131

therapy. Twenty-five patients with antithyroglobulin (Tg) antibodies were subsequently excluded.

Main Outcome Measures: Biochemical complete remission (BCR) was stringently defined as un-
detectable TSH-stimulated serum Tg.

Results: A total of 107 lymphadenectomies were undertaken in these 70 patients through January
2010. BCR was initially achieved in 12 patients (17%). Of the 58 patients with detectable postop-
erative Tg, 28 had a second reoperation and BCR was achieved in five (18%), seven had a third
reoperation, and none achieved BCR. No patient achieving BCR had a subsequent recurrence after
a mean follow-up of 60 months (range 4–116 months). In addition, two more patients achieved BCR
during long-term follow-up without further intervention. In total, 19 patients (27%) achieved BCR
and 32 patients (46%) achieved a TSH-stimulated Tg less than 2.0 ng/ml. Patients who did not
achieve BCR had significant reduction in Tg after the first (P � 0.001) and second (P � 0.008)
operations. No patient developed detectable distant metastases or died from PTC.

Conclusions: Surgical resection of persistent PTC in cervical lymph nodes achieves BCR, when most
stringently defined, in 27% of patients, sometimes requiring several surgeries. No biochemical or
clinical recurrences occurred during follow-up. In patients who do not achieve BCR, Tg levels were
significantly reduced. The long-term durability and impact of this intervention will require further
investigation. (J Clin Endocrinol Metab 95: 2187–2194, 2010)

Papillary thyroid cancer (PTC), the most common of the
well-differentiated thyroid cancers, accounts for

about 80–85% of follicular cell-derived thyroid cancers
in developed countries in which sufficient iodine is present
in the diet (1). Local recurrences are found in 5–20% of

patients with PTC, two thirds of which are localized to
cervical lymph nodes (2). The 10-yr relative survival rate
for individuals with PTC in the United States is 93% (3).
Still, more than half of the deaths from thyroid cancer are
causedbyPTCdue to its comparativelyhigh frequency (3).
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PTC patients are typically treated with total thyroidec-
tomy and therapeutic lymph node dissection if nodal me-
tastases are grossly identified, followed by radioactive io-
dine ablation and TSH suppression using L-thyroxine for
larger, invasive, or metastatic tumors (4). The role of pro-
phylactic central compartment neck dissection remains
controversial (5). For patients treated with total thyroid-
ectomy and radioiodine in whom all normal thyroid tissue
has been removed and/or ablated, the cornerstones of sur-
veillance for disease recurrence or progression are mea-
surement of serum thyroglobulin (Tg) and neck ultra-
sound (US) (5). In the absence of interfering anti-Tg
antibodies that occur in 15–20% of patients, Tg monitor-
ing accurately detects residual, recurrent, and/or progres-
sive disease (4). Tg expression and release are stimulated
by TSH. Measurement of serum Tg during TSH suppres-
sion therapy is used to monitor patients, and if positive, the
test is highly specific. Thus, patients with detectable serum
Tg during TSH suppression on L-thyroxine or measurable
Tg after TSH stimulation (especially if �2 ng/ml) are
highly likely to harbor residual tumor (5, 6). TSH stimu-
lation greatly enhances the sensitivity of Tg monitoring
and can be achieved using either thyroid hormone with-
drawal or recombinant human TSH (rhTSH) (4). An un-
detectable TSH-stimulated Tg level reliably predicts the
absence of thyroid cancer (7).

High resolution US can be used to identify patients with
nonpalpable neck lymph node metastases (LNMs) (4, 8,
9). Suspicion for disease in the neck by US in the absence
of distant metastases indicates a potentially surgically cur-
able patient. Several previous studies have suggested that
19–71% of these patients can be rendered free of disease
with additional surgery, although the criteria used to de-
termine postoperative clinical status and the durations of
follow-up are inconsistent between studies (10–14). Sur-
geons historically avoided neck lymph node dissection for
recurrent/persistent PTC in absence of clinically palpable
disease. This approach was likely derived from the con-
troversial significance of resected LNMs at presentation in
PTC (8, 9) and the limited sensitivities of older Tg assays
and imaging techniques. However, most studies agree that
LNMs at presentation do predict subsequent disease re-
currence (9, 15), and the studies of LNMs at presentation
do not definitively address the potential subsequent im-
pact of the LNMs that are refractory to initial therapy.
These refractory metastases may cause morbidity and
mortality if allowed to progress. Indeed, long-term cancer
mortality rates up to 16% have been reported when the
initial tumor recurrence was in cervical lymph nodes or in
the contralateral thyroid (9, 16). Furthermore, several
nonrandomized series demonstrated that some patients
with persistent disease after therapy for persistent/recur-

rent cervical lymph node disease have adverse outcomes
including about 20% with tumor progression or distant
metastases, and some patient deaths have been reported
despite relatively short follow-up. Conversely, the vast
majority of those surgically rendered free of disease re-
portedly remained in remission (10, 12).

The enhanced ability to detect and localize small amounts
of persistent and/or recurrent thyroid cancer using serum Tg
measurement and modern imaging modalities changed rec-
ommended practice patterns to include early consideration
of surgical resection with curative intent. Indeed, in recent
years the National Comprehensive Cancer Network and the
American Thyroid Association (ATA) guidelines prefer sur-
gery (if resectable) for patients with locoregional PTC recur-
rence (17, 18). Despite these recommendations and changes
in clinical practice, the results of this approach have not been
systematically studied. The object of this study was to deter-
mine the outcome of patients who underwent potentially
curable surgery, the durability of the response, and whether
any criteria could predict which patients would benefit from
an aggressive surgical approach to locoregional recurrence
after failure of initial therapy including thyroidectomy and
radioactive iodine ablation.

Patients and Methods

Patients
Patients treated at the Arthur G. James Cancer Hospital and

Richard J. Solove Research institute at The Ohio State University
for locally recurrent/persistent PTC in the absence of distant
metastases during 1999–2005 were retrospectively identified
with exempt research approval of the institutional review board.
There was no minimum or maximum size of the metastatic
lymph node(s) chosen a priori to be removed. Distant metastases
were excluded by preoperative chest x-ray in all patients and
chest computed tomography when the basal or TSH-stimulated
serum Tg was greater than 2 ng/ml. A minority of patients un-
derwent other imaging such as fluorodeoxyglucose positron
emission tomography (FDG-PET), bone scan, or extracervical
magnetic resonance imaging. Medical charts were reviewed for
age, gender, capsule invasion, tumor size, lymph node involve-
ment, stage at thyroidectomy, preoperative Tg levels (unstimu-
lated, stimulated, and method of stimulation), method by which
recurrence was detected, number of US-guided fine-needle aspi-
rations (FNAs) performed, the preoperative total dose of radio-
active iodine, number and type of neck compartments dissected,
number of lymph nodes resected, number of lymph nodes with
PTC, postoperative Tg levels (unstimulated, stimulated, and
method of stimulation), operative complications, disease-free in-
terval, and total duration of follow-up.

BetweenMay1999andMay2005,95consecutivepatientswith
recurrent or persistent PTC in the neck underwent exploration by
the same surgeon (W.B.F.). Twenty-five patients with anti-Tg an-
tibodies were excluded from analysis because these antibodies in-
terfere with reliable serum Tg measurement so that the subsequent
state of their disease cannot be biochemically established.

2188 Al-Saif et al. Efficacy of Lymph Node Reoperation for PTC J Clin Endocrinol Metab, May 2010, 95(5):2187–2194

D
ow

nloaded from
 https://academ

ic.oup.com
/jcem

/article/95/5/2187/2596846 by guest on 16 August 2022



The remaining 70 patients (Table 1) underwent at total of 96
neck explorations through May 2005, and then the cohort was
followed up through January 2010. Eight patients (patients 14,
19, 37, 76, 83, 91, 92, 100) underwent an additional 11 reop-
erations, including one for BCR (patient 14). In total, they un-
derwent a total of 107 neck explorations based on an elevated
basal or stimulated Tg plus malignant cytology on FNA (n � 48)
or anatomically defined neck lesions on high-resolution US sus-
picious for recurrent PTC without FNA (n � 55), palpable cer-
vical lymphadenopathy without FNA (n � 2), or FDG-PET scan
without FNA (n � 2). Office-based neck US was performed to
inspect the superior mediastinum, bilateral central, and bilat-
eral lateral neck compartments. US features that suggested
malignancy (alone or in combination) included loss of the
fatty hilum, a rounded shape, calcifications, cystic changes, or
hypoechogenicity.

All patients had previously undergone total thyroidectomy
(with or without lymph node dissection) and had failed at least
one treatment with radioactive iodine. Upon reoperation, lymph
node dissections were performed as either a unilateral or bilateral
central neck dissection (level VI; n � 49); a unilateral modified
radical neck dissection (MRND; levels II-V; n � 22); combined
unilateral MRND or focused lateral node dissection or posterior
neck dissection and central neck dissection (n � 14); focused
node dissection when a formal neck dissection had previously
been performed (n � 12), bilateral MRND, or unilateral MRND
plus focused contralateral neck dissection (n � 7); simple lymph
node excision (n � 2); or video-assisted thoracoscopic surgery
(n � 1, Table 2). The definitions of the cervical compartments,
the extent of their dissection, and the rational for compartmental
neck dissections (as opposed to berry picking procedures) were
as previously described (17, 19). The carotid artery, jugular vein,
vagus, phrenic, spinal accessory, and brachial plexus nerves were
spared unless they were involved by disease.

Tg measurements
All serum Tg measurements were performed by the same lab-

oratory using the same method for each individual patient for a
given surgery, although more than one Tg assay was used be-
tween patients. Using the Nichols chemiluminescence immuno-
metric assay (Nichols Institute Diagnostics; catalog no. 60-4240,
analytical sensitivity 0.07 ng/ml, functional sensitivity 0.5 ng/
ml), the interassay coefficients of variation for four serum pool
controls (0.44, 1.49–2.29, 3.93–6.01, and 18.10–21.90 ng/ml)
were 24.8, 10.6, 10.5, and 4.8%, respectively. The reference
range for normal subjects with an intact thyroid was 3.2–57.7
ng/ml, with a mean of 13.5 ng/ml. To exclude a hook affect, all
samples were analyzed undiluted and with a 1:10 dilution. If the
undiluted value was greater than 100 ng/ml, additional dilutions
were analyzed. The reported value was the average of all values
that were detectable but less than 100 ng/ml. Using the Nichols
Advantage Tg assay (Nichols Institute Diagnostics, catalog no.
62-7035, analytical sensitivity �0.04 ng/ml, functional sensitiv-
ity �0.3 ng/ml), the interassay coefficients of variation for four
serum pool controls (0.60, 1.88, 47.4, and 179 ng/ml) were 16.8,
5.9, 3.2, and 4.0%, respectively. The intraassay coefficients of
variation for three serum pool controls (1.8, 47.8, and 174 ng/
ml) were 2.2, 2.1, and 3.6%, respectively. The normal range was
4.0–40 ng/ml, with a mean of 16.8 ng/ml. The minimum value
reported was 0.9 ng/ml. A similar strategy using undiluted and
diluted samples was performed to exclude a hook effect with this
assay. All values that were detectable but less than 60 ng/ml were
used to determine the average value that was subsequently re-
ported. Using both assays, serum samples were frozen and reas-
sayed with the latest Tg sample if deemed necessary due to in-
consistent results.

Biochemical complete remission (BCR) was defined using the
strict criteria of no detectable Tg with stimulation by T4 with-
drawal or rhTSH.

Statistics
Univariate logistic regression was used to test potential predic-

tors of BCR. Wilcoxon signed rank tests were performed to assess
within-patient change in unstimulated Tg from before to after op-
eration in patients in whom a BCR was not achieved. Fisher’s exact
tests were used to compare the proportion of patients in whom a
BCR was achieved for patients with detectable unstimulated pre-
operationTgvs.patientswithpreoperationTgdetectableonlywith
stimulation. A significance level of � � 0.05 was used for all tests.

Results

Patients were predominantly female with a median of 3 yr
from thyroidectomy to neck exploration for recurrent or
residual disease (Table 1). The majority of patients had
LNM during initial thyroidectomy and the majority had
thyroid capsule penetration by the tumor (Table 1). All
patients had at least one treatment of radioactive iodine
(that included a posttreatment whole body scan) with a
median cumulative dose of 217 mCi per patient.

Surgical outcome
A total of 107 lymphadenectomies were undertaken in

70 anti-Tg antibody-negative patients between May 1999

TABLE 1. Demographics of 70 patients and risk factors

Gender Male Female
Number 22 48
Age at diagnosis of PTC (yr) Median 35 (15–71)
Age at first neck reexploration (yr) Median 41 (18–73)
Time from thyroidectomy to first

neck reexploration (yr)
Median 3 (�1–24)

Age 40 yr or younger 10 38
Age older than 40 yr 12 10
Stage I at thyroidectomya 17 43
Stage III at thyroidectomya 5 5
Tumor size less than 4 cm 18 43
Tumor size greate than 4 cm 2 2
Tumor size unknown 2 3
Capsule invasion 13 29
Capsule invasion unknown 0 4
No capsule invasion 9 15
Positive LN at thyroidectomy 15 37
Normal LN at thyroidectomy 6 10
Not known 1 1
Preoperative radioactive iodine (mCi) Median 217 (29–995)
Post-RO THW stimulated TSH Median 59.5 (13.9–332)
Post-RO rhTSH stimulated TSHb Median 13.4 (1.2–88)

RO, Reoperation; LN, lymph node.
a Staging classification published elsewhere (20).
b Seventy-two hours after the second rhTSH injection.
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and January 2010. Overall, there were 10 lymphadenec-
tomies (9%) that failed to identify recurrent PTC based on
US with selective use of FNA (n � 7), palpation (n � 2),
and FDG-PET (n � 1) (Table 2). Neck US with selective
use of FNA was performed in 102 of 107 cases before
lymphadenectomy with FNA performed in 47% (48 of
102) and accurately identified recurrent PTC in 95 of 102
cases (93%) using the strict definition of positive surgical
histology. However, four of the seven patients with pos-
itive US findings and negative surgical histology had a
positive preoperative US-FNA (Table 2). One of these four
(patient 25) had a preoperative serum Tg of 2.2 ng/ml
during TSH suppression that reduced to less than 0.5
ng/ml postoperatively despite the negative operative his-
tology. Another patient (no. 4) with positive preoperative
US-FNA cytology (twice) and negative surgery had the
lesion still present on postoperative US, and in one patient
it was decided intraoperatively that the lesion could not be
resected safely due to dense adhesions (patient 62). One
patient with a positive US (but no FNA) had subsequent
positive surgical histology of the same target lesion at her
third reoperation (patient 91). When considering all re-
operations, if one considers malignant surgical histology
or malignant US-FNA cytology as positive, then neck US
with selective use of US-FNA accurately identified recur-
rent PTC in 100 of 102 lymphadenectomies (98%).

The median number of lymph nodes removed after the
first reoperation was 11 (range 1–61) with median positive
PTC histology in two (range 0–11); after the second reop-
eration, the median number of lymph nodes removed was

seven (range 0–55) with median positive histology in two
(range 0–12), and after the third reoperation, the median
number of lymph nodes removed was three (range 1–34)
with median positive histology in two (range 1–5). The total
number of nodes removed, as well as the number of pos-
itive nodes, was similar between those patients who
achieved BCR vs. those with persistent disease (data not
shown). The median number of nodes harvested for the
cases in whom pathology did not reveal recurrent PTC was
four (range 0–22).

No patients developed new long-term hypoparathy-
roidism or recurrent laryngeal nerve injury. One patient
(1%; no. 105) had a chyle leak at the second reoperation
and was reexplored with successful ligation of the thoracic
duct but did not achieve BCR.

Biochemical complete remission

Overall biochemical complete remission
During long-term follow-up, patients 12 and 101 (both

stage I) who initially had detectable postoperative stimu-
lated Tg values (0.5 and 1.2 ng/ml, respectively) after their
first reoperations both subsequently became BCR to re-
petitive stimulated Tg testing that has persisted 6.8 and 3.5
yr, respectively, with negative neck US examinations de-
spite L-thyroxine as the only interval treatment since re-
operation. This delayed BCR is not included in the anal-
yses for prompt postoperative BCR described below or in
Table 3 and may reflect the results of both surgery and late
effects of their last radioiodine therapies 10.8 and 3.8 yr

TABLE 2. Patients with biochemical evidence of disease and negative surgical histology at reoperation (RO)

Patient
Surgical

indication
Largest target

lesiona
RO (n)/total

RO (n)
Comment and target lesion

follow-up
Eventual

BCR
1 Palpation 10 mm 1/2 Target resected; 0/1� LNs No
4 US FNA� (twice) 8 � 8 mm 2/2 0/6� LNs resected; F/U US confirmed

unresected target; repeat US FNA�
No

19 Palpation 10 mm 2/4 Target resected 0/1� LNs; prior US
considered the target benign

No

22 FDG-PET SUV 4.5 1/2 LNs with sinus histiocytosis; 0/22� LNs No
25 US FNA� 10 � 4 � 7 mm 2/2 Unstimulated Tg dropped from 2.2 to

�0.5 postoperatively despite 0/13�
LNs; target not seen on F/U US

No

29 US FNA� 11 � 8 mm 1/1 0/3� LNs resected; no F/U US No
59 US 6 � 5 mm 2/2 FNA deferred because target was

surrounded by vascular structures;
0/5� LNs; target not seen on F/U US

No

62 US FNA� 6 � 6 mm 2/2 Surgery stopped because dense
adhesions prohibited safe dissection;
F/U US confirmed unresected target

No

85 US 8 � 7 mm 1/1 No F/U US No
91 US 18 � 12 mm,

subclavicular mass
2/3 Tumor not found by thoroscopy; repeat

US�; third RO resected 2/3� LNs
No

F/U, Follow-up; LN, lymph nodes.
a US dimensions are width � depth in transverse view or craniocaudal length � depth � width.
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before developing BCR, respectively. These patients are
included, however, in the total of 19 of 70 patients (27%)
in this series that achieved overall BCR.

Prompt postoperative biochemical complete
remission

Before the first reoperation, the mean basal Tg of the
cohort was 8.4 ng/ml and median 4.0 ng/ml (range unde-
tectable to 100.5 ng/ml). As summarized in Table 3, BCR
was promptly achieved postoperatively in 12 of 70 pa-
tients (17%) after the first reoperation. For these 12 pa-
tients, the mean basal Tg was 12.5 ng/ml and median 4.2
ng/ml (range undetectable to 100.5 ng/ml) before the first
reoperation. Of the remaining 58 patients with detectable
postoperative Tg, 28 went on to a second reoperation with
prompt BCR being achieved in five (18%). Before the sec-
ond reoperation, the mean basal Tg of the cohort was 9.1
ng/ml and median 1.3 ng/ml (range undetectable to 99.1
ng/ml). For the five patients who achieved BCR, the mean
and median basal Tg was undetectable (range undetect-
able to 1.2 ng/ml) before the second reoperation. Before
the third reoperation, the mean basal Tg of the cohort was
23.8 ng/ml and median 4.5 ng/ml (range undetectable to
116.0 ng/ml). Third reoperations were performed in seven
patients and none resulted in BCR. The mean and median
basal Tg level before the first reoperation in patients who
experienced a prompt BCR with any reoperation was 9.7
and 2.7 ng/ml, respectively (range undetectable to 100.5
ng/ml). Patients in whom a prompt BCR was not achieved
in that operation had significant reductions in unstimu-
lated Tg levels after both the first reoperation (median
decrease 1.7 ng/ml, interquartile range 0.3–7.4 ng/ml, P �
0.001) and the second reoperation (median decrease 0.8
ng/ml, interquartile range 0–2.2 ng/ml, P � 0.008). The
median decrease in unstimulated Tg after the third reop-
eration was 0.7 ng/ml (interquartile range 0–6.2 ng/ml,
P � 0.06).

In total, BCR was achieved promptly after 17 of 107
surgical procedures (16%), leading to prompt postoper-

ative BCR in 17 of 70 patients (24%). Sixteen patients who
achieved prompt BCR [(16 of 17) 94%] were tumor, node,
metastasis stage I, and the remainder was stage III (20).
Using alternative stimulated serum Tg cutoff values, the
yield of reoperations are shown in Table 3. For example,
using a TSH-stimulated Tg level of less than 2.0 ng/ml as
a cut point, 46% of patients would be classified as having
a BCR after all reoperations. Because some of the patients
with TSH-stimulated Tg levels between 0.5 and 2.0 ng/ml
will develop recurrent PTC (6), the most stringent defini-
tion (TSH stimulated Tg undetectable) was used for all
BCR analyses noted below.

Prompt BCR was achieved after the first reoperation in
five of 15 patients (33%) when the preoperative Tg was
detected only by stimulation compared with seven of 55
patients (13%) when Tg was detected without stimulation
(P � 0.11). In patients who underwent a second reop-
eration, prompt BCR was achieved in three of eight
patients (38%) when Tg was detected only with stim-
ulation compared with two of 20 patients (10%) when
preoperative Tg was detected without stimulation (P �

0.12). When evaluating all patients after all surgical
procedures, prompt BCR was achieved in five of 15
people (33%) when the preoperative Tg before their first
reoperation was detected only by stimulation compared
with 12 of 55 people (22%) when Tg before the first
reoperation was detected without stimulation (P �

0.50, Fisher’s exact test).
The independent variables of age at initial PTC diag-

nosis, gender, capsule invasion by the primary tumor, pri-
mary tumor size, lymph node involvement, TNM stage at
thyroidectomy, age at first reoperation, years between ini-
tial PTC surgery and reoperation, detectable vs. undetect-
able unstimulated Tg level before reoperation, magnitude
of the preoperative unstimulated Tg level, number of
nodes harvested, one vs. more than one resected metastatic
lymph nodes at reoperation, number of nodes containing
PTC during lymphadenectomy, the presence of disease in

TABLE 3. Reoperation (RO) rate of prompt BCR using various stimulated Tg cutoff valuesa

Postoperative
stimulated Tg

First RO n � 70)
(% surgeries)

Second RO (n � 28)
(% surgeries)

Third RO (n � 7)
(% surgeries)

Fourth RO (n � 2)
(% surgeries)

BCR with all RO
(% patients)

Tg undetectableb 12 (17%) 5 (18%) 0 (0%) 0 (0%) 17 (24%)
Tg �1 ng/ml 16 (23%) 5 (18%) 0 (0%) 0 (0%) 20 (29%)c

Tg �2 ng/ml 24 (34%) 8 (29%) 1 (14%) 0 (0%) 32 (46%)c

a Excludes patients 12 and 101 as described in the text.
b Undetectable means less than 0.5 ng/ml when the Nichols chemiluminescence immunometric assay was used (catalog no. 60-4240) and less
than 0.9 ng/mL when the Nichols Advantage Tg assay (catalog no. 62-7035) was used.
c Does not total the sum achieved in reoperations 1–4 because patient 14 is counted only once. Despite her stimulated Tg of 0.5 ng/ml after the
first reoperation, she developed new suspicious lymph nodes during US follow-up and underwent a second reoperation with a right central neck
dissection 6.7 yr after her initial reoperation with five of 18 resected lymph nodes involved with PTC and a subsequent prompt BCR that has been
durable for 21 months.
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the central vs. the lateral neck, disease in more than one
nodal compartment, and the number of nodal compart-
ments reoperated were evaluated on a per-patient basis by
univariate analysis to determine predictors of BCR. None
were significantly associated with BCR.

Long-term follow-up
Overall mean follow-up time for patients achieving

prompt postoperative BCR was 60 months (range 4–116
months) after surgery, during which time no patient dem-
onstrated evidence of biochemical or clinical recurrence.

During long-term follow-up through January 2010, 10
of the 53 patients who did not achieve prompt BCR were
not tested for distant metastases, whereas the remaining
43 patients evaluated by chest computed tomography in
36, chest radiograph in 20, skeletal imaging (bone scan or
magnetic resonance imaging) in five, whole-body FDG-
PET in eight, or follow-up undetectable stimulated Tg in
the absence of anti-Tg antibodies in patients 12 and 101
who became BCR. No distant metastases or deaths from
thyroid cancer were identified after a median of 3.9 yr
from their first reoperation until their last test for distant
metastases (range 0.2–8.9 yr). Patient 92 was treated
with external beam radiation therapy for progressive
FDG-avid cervical and upper mediastinal lymphade-
nopathy that progressed despite four reoperations and
sorafenib therapy (21).

Discussion

PTC is usually an indolent and potentially curable form of
differentiated thyroid carcinoma (4). However, some PTC
patients recur at local sites and less often distant locations,
whereas some patients eventually die of their disease (3).
Studies from our institution have shown that radioactive
iodine as part of initial therapy with remnant ablation or
treatment reduces cancer recurrence and mortality (9).
However, the effectiveness of radioiodine or surgery
against persistent/recurrent disease in cervical lymph
nodes is less certain. Most patients with PTC have a neg-
ative follow-up diagnostic radioiodine scan after initial
ablation, regardless of their disease status (7). Patients
with residual disease despite a negative diagnostic whole-
body radioiodine scan may not benefit from additional
radioiodine treatment, and our experience has been that
surgical intervention is more likely to render them free of
disease than is empirical radioiodine therapy (6). This goes
against the once-common belief that recurrent PTC in the
neck is readily ablated by radioiodine therapy. Although
we did not randomize these patients to surgery vs. addi-
tional radioiodine treatment, we submit that their disease

had already survived prior radioiodine treatment (median
cumulative activity of 217 mCi) and was likely to do so
again and therefore were classified as having radioiodine
nonresponsive PTC.

In this cohort of patients, we adopted an approach of
aggressive detection of recurrent/persistent PTC including
stimulated Tg by L-thyroxine withdrawal or rhTSH after
initial disease resection and radioiodine ablation in pa-
tients with undetectable basal Tg during L-thyroxine ther-
apy. High-resolution US was performed by experienced
thyroid cancer clinicians in most cases (99 of 104) before
lymphadenectomy to detect nonpalpable disease in the
neck. All US descriptive reports included the size and num-
ber of the suspicious lesion(s), the compartment(s) in-
volved, and their location(s) in reference to fixed struc-
tures like the clavicle, trachea, carotid and jugular vessels,
or angle of the mandible. Occasionally the suspicious
lymph node site(s) was marked immediately preopera-
tively on the skin to help guide the surgeon to the target(s).
This was most commonly performed in patients undergo-
ing lymph node dissection after MRND had been previ-
ously performed.

US-FNA of suspicious lymph nodes was more com-
monly performed initially in our series. As we gained more
confidence in US imaging, FNA was performed more se-
lectively as the result became less likely to alter patient
management. Thus, 53% of the lymphadenectomies per-
formed based on a suspicious US examination were done
without cytological confirmation. Using this selective US-
FNA approach, only three of our patients (no. 59, 85, 91)
in whom US-FNA was foregone had negative surgical pa-
thology (Table 2). In patient 59 the lesion was deemed
inaccessible to FNA, in patient 85 a postoperative US was
not performed to confirm that the target lesion was actu-
ally resected, and in patient 91 a subsequent surgery con-
firmed that the target lesion was tumor. US with selective
use of US-FNA detected recurrent PTC (as witnessed by
positive postoperative histology) in 93% of lymphadenec-
tomies, which is comparable with the study from Mayo
Clinic (8) in which US had a positive predictive value of
94% in reoperative PTC. Our rate of US detection rose to
98% if patients with positive FNA cytology or subsequent
surgical histology are also counted as positive. These find-
ings demonstrate the superior sensitivity of neck US over
physical examination and support the recommendations
of the ATA, which emphasize the role of neck US in the
follow-up of patients with PTC (5, 17).

Whereas surgery failed to detect recurrent PTC in 10
lymphadenectomies (9%), including five with suspicious
US-FNA cytology or subsequent positive surgical histol-
ogy (Table 2), this result is comparable with other series
that required diagnostic preoperative US-FNA (8, 11) and
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likely reflects the high sensitivity of US as well as the op-
erative challenge of finding small malignant lymph nodes
in patients undergoing reoperation. This operative chal-
lenge combined with the risk of operative harm, strong
potential for persistent postoperative disease, and un-
known impact on long-term survival is reflected in the
2009 ATA guidelines that recommend follow-up without
surgical intervention of small lymph nodes (5).

When defined stringently, BCR was achieved in 14 pa-
tients (20%) after the first neck exploration: 12 promptly
and an additional two patients during long-term fol-
low-up without further intervention. In addition to these
patients, five additional patients achieved BCR after a sec-
ond exploration. In total, BCR was achieved in 19 of the
cohort (27%) through January 2010. Those in whom a
BCR was not achieved had a significant reduction in their
Tg levels postoperatively, consistent with tumor debulk-
ing. Whether patients benefit from tumor reduction in the
absence of BCR is unknown, and whether their residual
disease resides in undiagnosed local and/or distant sites
remains to be established. Furthermore, the optimal def-
inition of BCR that best correlates with clinical outcomes
will require extended long-term follow-up of this cohort.

The significance that 18 of 61 stage I patients (30%)
may enter BCR after reoperation may be questioned by
some because of the typically excellent prognosis of these
low-risk patients. However, the fact that one of 10 stage
III patients (10%) also entered BCR after reoperation sug-
gests that although the rate of BCR may diminish with
advancing stage, at least some patients at higher risk dis-
ease may benefit from this intervention.

Other studies have indicated that reoperation in the
neck carried a 20% morbidity (22), usually in the form of
recurrent laryngeal nerve paralysis or hypoparathyroid-
ism. In this study we had no new recurrent nerve paralysis
or hypoparathyroidism, and others have demonstrated
that reoperation of the central compartment can be done
with acceptable morbidity (14, 23). We did have one pa-
tient develop a chyle leak that was recognized early, and
the thoracic duct was ligated immediately postoperatively.
Thus, in the hands of an experienced thyroid cancer team,
27% patients with residual PTC confined to the neck and
upper mediastinum may be rendered biochemically free of
disease. None of these patients has relapsed during follow-
up. These results must be considered in the context of a
73% chance that some reduced amount of residual disease
will persist.

Conclusion
PTC is the most common form of differentiated thyroid

cancer. Surgical resection of locally recurrent or persistent
radioactive iodine-resistant PTC can be achieved in expe-

rienced hands with no mortality and relatively low mor-
bidity. BCR was achieved in 27% of patients who were
unlikely to be cured otherwise. The ultimate impact of this
approach on long-term outcome and disease-free survival
is yet to be determined.
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