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Papillary Thyroid Cancer: Controversies in
the Management of Neck Metastasis

H. Carter Davidson, MD, PhD; Brian J. Park, MD, MPH; Jonas T. Johnson, MD

Objective/Hypothesis: To describe our institu-
tion’s experience with the management of cervical metas-
tasis in papillary thyroid carcinoma (PTC) and suggest a
treatment strategy based on the incidence of pathologic
nodes and cervical recurrence in patients undergoing var-
ied surgical approaches to address lymphadenopathy
over the study dates.

Materials and Methods: Between December 1,
1972 and September 1, 2007, 183 total patients diagnosed
with PTC at the University of Pittsburgh Medical Center
were treated with lymphadenectomy. Pathologic param-
eters, including number of pathologic nodes and extent of
lymphadenectomy were correlated to disease recurrence.

Study Design: Retrospective chart review.
Results: The incidence of pathologic nodes in

lymphadenectomy specimens (57.9%) and the recurrence
rate (33.7%) were high, in our study population. In com-
paring techniques with address lymphadenopathy, the
highest recurrence rate was observed in patients with
pathologic nodes treated with “lymph node plucking” proce-
dures at the time of thyroidectomy and those patients with
multiple nodes involved. Few patients with no pathologic
nodes, regardless of lymphadenectomy extent recurred.

Conclusions: Our data show that limited neck dis-
section and disease burden are associated with the high-
est rates of cervical recurrence in regional metastatic
PTC. Comprehensive functional neck dissection would
seem to offer the patient the best opportunity for control
of cervical metastasis. The American Thyroid Association
recommends thyroglobulin monitoring and ultrasound
evaluation of the neck in all postoperative patients.
Therefore patients with the diagnosis of papillary thyroid
cancer need preoperative ultrasound of the lateral neck
and fine needle aspiration of suspicious nodes to avoid
undertreating patients scheduled for total thyroidectomy.
Neck dissection of the compartments in which pathologic
nodes were detected (central, lateral, or both) should then
be undertaken at the time of initial thyroidectomy. Elim-
inating all disease remains elusive and the prognostic

significance of cervical disease persistence and recurrence
is still unknown. Patients with cervical metastasis are at
substantial risk of regional recurrence, necessitating re-
peat surgery. Parathyroid implantation should be consid-
ered at the time of the initial surgery to reduce the risk of
hypoparathyroidism should subsequent procedures be
required. More information will be necessary to better
understand the prognostic significance of these re-
gional metastases. In the interim, many patients may
be overtreated, whereas some remain at risk of death
because of disease.
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INTRODUCTION
The incidence of thyroid cancer in the United States

has been rapidly increasing more than any other malig-
nancy over the past 20 years. In 2007, over 30,000 new
cases were diagnosed compared with 17,000 cases in
1998.1 Well-respected authorities speculate that much of
this increase is due to the improved diagnosis of previ-
ously occult disease, e.g., better imaging studies and use of
fine needle aspiration biopsy.2 Fortunately, of the 30,000
cases, only 1,500 (5%) are expected to die from their can-
cer. This reflects the relatively indolent clinical course of
well-differentiated thyroid carcinoma, which makes up
90% of all thyroid cancers. The most common type is
papillary thyroid carcinoma (PTC), which is associated
with a high rate of metastases (and micrometastases) to
the cervical lymph nodes—from 30% to 90% of patients.3,4

Because of the high incidence and metastatic rate associ-
ated with PTC, there is growing attention focused on the
role and outcomes of treatment of the neck in these cases.
Moreover, post-therapeutic monitoring with ultrasound
and serum thyroglobulin has led to the detection of per-
sistent and recurrent cervical disease and increased the
need for repeat lymphadenectomy in the care of these
patients.

Cervical recurrence in PTC after initial treatment oc-
curs in up to 30% of patients.5,6 Recurrence seems to be
associated with mortality in high risk patients. It also ex-
poses patients to increased morbidity because of subsequent
surgeries.7,8 Numerous authors have described the pattern
of nodal metastases and recommended treatment strategies
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based on these patterns of cervical metastases, recurrence
rates, and potential morbidities.9–12 Ultimately, no consen-
sus is evident. The American Thyroid Association (ATA)
guidelines set forth in 2006 recommend consideration of
central compartment dissection in all patients with PTC and
compartmental lateral neck dissection for all biopsy proven
cervical metastases. These guidelines fall short of recom-
mending standard preoperative thyroid and neck ultrasound
for the detection of suspicious cervical lymphadenopathy.13

We performed a retrospective chart review of all pa-
tients treated at our institution for adenopathy associated
with PTC. Specifically, we sought to define the average
number of lymph nodes excised in the varied surgical
approaches employed over the study dates, the average
yield of pathologic nodes, the incidence of recurrence,
stratified by surgical technique. We hypothesized that
failure to perform a lateral neck dissection in patients
with node-positive central necks would result in increased
recurrence rates. We separated the tall cell variant (TCV)
of PTC in our analysis as this variant is thought to exhibit
more aggressive pathologic behavior.

MATERIALS AND METHODS
We have reviewed the records of all patients diagnosed with

PTC at the University of Pittsburgh between the dates December
1, 1972 and September 1, 2007, who underwent surgery for ade-
nopathy associated with PTC. Data from patients diagnosed with
PTC was analyzed with regard to patient demographics and
pathologic characteristics, length of follow-up, time to recurrence,
if applicable, and mortality. These patients underwent 247 total
surgeries for adenopathy for PTC. Only patients with complete
records concerning initial neck treatment at the time of thyroid-
ectomy and status of disease recurrence were included in the
study. All patients underwent a total thyroidectomy, radioiodine
ablation was routinely administered and no elective neck dissec-
tions were performed. Treatment of adenopathy occurred when it
was recognized. Accordingly, some had cervical surgery with the
initial thyroidectomy, whereas others were treated for “recur-
rent” disease at a later date. Cervical adenopathy was detected
either by preoperative clinical or radiological examination or by
evidence of regional metastatic disease at the time of surgery.

A variety of surgical techniques to address adenopathy were
employed over the study dates. Some patients underwent thyroid-
ectomy and removal of gross metastatic nodes (i.e., “node pluck-
ing”); others underwent formal lymphadenectomy at the time of
thyroid surgery ranging from a central compartment dissection to
a unilateral or bilateral neck dissection. Data were collected
concerning patient age at diagnosis, sex, duration of follow-up,
nature of initial diagnosis of PTC, extent of lymphadenectomy at
the time of initial diagnosis, total number of lymph nodes re-
moved, number of pathologic nodes, pathologic characteristics,
and time to disease recurrence. Recurrence was defined as the
need for additional surgery after initial thyroidectomy and
lymphadenectomy. Analysis was performed comparing disease
recurrence rates in patients undergoing lymph node plucking,
central neck dissection, lateral neck dissection and/or combined
lateral and central neck dissections at the time of initial diagno-
sis. Patient characteristics were then correlated to pathologic
parameters including number of pathologic nodes at initial neck
dissection, diagnosis of tall cell PTC variant, time interval to
disease recurrence, and death from disease.

RESULTS
A retrospective data review of 191 total patients with

PTC at the University of Pittsburgh Medical Center from

December 1, 1972 to September 1, 2007 was performed.
Only patients undergoing neck dissection for the treat-
ment of PTC were included in the study. Data from 183
total patients were included in the study. Eight patients
were excluded because of incomplete data concerning ex-
tent of lymphadenectomy at initial diagnosis or for incom-
plete data concerning locoregional or distant recurrence.

Average age at diagnosis was 49 � 16 yrs (�SD,
range 11– 86 years), there were 74 (40%) males and 109
(60%) females. The mean follow-up time was 78 � 79
months (�SD, range 1–397 months). Of the 183 total
patients included in the study, 62 patients suffered
recurrence (33.9%) after initial thyroidectomy and neck
surgery. At the time of initial thyroidectomy, 73 pa-
tients underwent lateral neck dissections (47 unilateral
and 26 bilateral), 19 patients underwent central com-
partment dissections, 14 patients underwent a com-
bined central and lateral compartment dissection, 77
underwent excision of lymph nodes in the operative bed
i.e., lymph node plucking (Table I). Thirty-three pa-
tients included in the study were diagnosed with PTC as
an incidental finding on excision of a concomitant head
and neck malignancy, the remaining 150 patients were
primarily diagnosed with PTC.

The average number of nodes removed from lymph-
adenectomy specimens was tabulated. The average num-
ber of nodes removed in a lateral neck dissection was
28.9 � 12.9 nodes with an average of 4.1 � 5.0 pathologic
nodes, in a central neck dissection an average of 7.3 � 4.3
nodes with an average of 2.4 � 3.1 pathologic nodes were
removed and in patients undergoing lymph node plucking
an average of 3.1 � 2.9 nodes with an average of 0.7 � 1.3
pathologic nodes were removed (Table II). Overall, 106
(57.9%) patients had pathologic nodes at the time of initial
diagnosis and neck surgery. The incidence of pathologic
nodes at initial neck dissection varied with the type of
neck dissection (Table III). The incidence of pathologic
nodes in patients undergoing central compartment neck
dissections was 12/19 (63.2%), 61/73 (83.6%) in patients
undergoing lateral neck dissections, 11/14 (78.6%) in pa-
tients undergoing combined central and lateral compart-

TABLE I.
Patient Characteristics.

No. Patients Percent

Total 183 100

Sex M/F 74/109 40/60

Age, mean � SD (range), yr 49.1 � 16.5 (11–86)

Follow-up, mean � SD (range), mo 78 � 79 (1–397)

Time to recurrence, mean � SD
(range), mo

46.6 � 50.8 (3–227)

Initial neck treatment at diagnosis

Lymph node plucking 73 42

Central neck dissection 19 10

Lateral neck dissection 73 40

Unilateral 47 64

Bilateral 26 36

Combined neck dissection 14 8
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ment dissections, and 22/77 (28.6%) in patients who un-
derwent node plucking at the time of thyroid surgery. Of
those lymphadenectomy specimens in which pathologic
nodes were identified, 3/12 (25%) central compartment
dissections, 14/61 (22.9%) lateral compartment dissec-
tions, 2/11 (18.1%) combined central and lateral dissec-
tions, and 10/22 (44.5%) lymph node plucking specimens,
yielded only a single pathologic node. All others had mul-
tiple pathologic nodes present in surgical specimens. No-
tably, in 6 of the 10 lymph node plucking specimens in
which a single pathologic node was identified, only one
lymph node was excised. Linear regression analysis of the
number of pathologic nodes in lymphadenectomy speci-
men demonstrated no statistically significant correlation
to the time of disease recurrence; however, a general trend
of a shorter interval to recurrence with an increasing
number of pathologic nodes was demonstrated (Data not
shown).

The incidence of recurrence after initial therapy was
tabulated, with recurrence defined as necessity of further
surgery (Table III). Of the 73 patients treated with lateral
neck dissections, 32 (44%) patients recurred with eight
suffering multiple recurrences. Fourteen patients under-
went a combined central and lateral compartment dissec-
tion at initial presentation, of these three (21%) recurred,
with one patient having multiple recurrences. Nineteen
patients underwent central compartment neck dissections
and of these five (26%) recurred, with one patient suffer-
ing multiple recurrences. Three of these five (60%) pa-
tients recurred in the lateral neck after having had central
neck dissection and two of the three (66%) patients who
underwent a combined central and lateral compartment
dissection recurred in the lateral neck. Finally, 77 pa-
tients underwent lymph node plucking at the time of
initial surgery and 22 (28.6%) of these patients recurred
with 12 suffering multiple recurrences. No recurrences
were observed in the 33 patients diagnosed with PTC as

an incidental finding at the time of surgery for a coexisting
head and neck malignancy, regardless of extent of neck
dissection.

The presence or absence of pathologic lymph nodes in
neck dissection specimens was shown to correlate to the
incidence of disease recurrence (Fig. 1). When stratified
for the presence of pathologic lymph nodes in lymphade-
nectomy specimen the presence of pathologic lymphade-
nopathy correlated well with recurrence. Overall 64/114
(56.1%) patients with positive nodes recurred, whereas,
only 3/69 (4.3%) patients with no pathologic nodes at ini-
tial neck surgery recurred. In lymph node plucking spec-
imens 26/30 (86.6%) of patients recurred if pathologic
nodes were identified and only 1/47 (2.1%) of patients
recurred when no pathologic nodes were present. Among
the varied neck dissections performed, recurrences oc-
curred in 30/61 (49.1%); 5/12 (41.6%); and 3/11(27.3%) of
patients who underwent lateral, central, and combined
neck dissections, with pathologic nodes, respectively. In
those neck dissection specimens with no pathologic nodes
found, patients recurred with an incidence of 2/12 (16.7%)
and 1/47 (2.1%) for lateral neck dissection and lymph node
plucking, respectively. No patients recurred in the central
and combined neck dissections in which no pathologic
nodes were found.

Included in this study were 20 patients diagnosed
with TCV PTC, either at time of initial diagnoses or on
pathology at the time of neck dissection. Overall, six pa-
tients with TCV were treated with lateral neck dissection
initially and three of these recurred. Five patients were
treated with central compartment dissection only and two
recurred, whereas two were treated with combined central
and lateral compartment dissections and one recurred.
Finally, seven underwent only thyroidectomy and no
lymphadenectomy and three recurred (Table IV).

Only one patient in the entire series was suspected to
have died from his or her PTC disease. Fifteen deaths
were from unknown causes. The sole death because of
thyroid cancer was that of a 77-year-old female diagnosed
with T2 tall cell PTC. She underwent total thyroidectomy
at an outside institution with subsequent radioactive io-
dine ablation. She developed an inoperable recurrence in
the neck. A tracheostomy was performed at our institu-
tion. The pathology showed tall cell with focus of squa-
mous differentiation. She went on receive XRT 40 Gy. She
was followed up for a period and then died from uncon-
trolled disease.

TABLE III.
Incidence of Pathologic Nodes and Recurrence.

Lymphadenectomy Technique No. Patients
No. With Pathologic

Nodes Incidence of Recurrence Incidence of Multiple Recurrences

Node plucking 77 22 22/77 (29) 12/22 (55)

Central neck dissection 19 12 5/19 (26) 1/3 (33)

Lateral neck dissection 73 61 32/73 (44) 8/32 (25)

Combined neck dissection 14 11 3/14 (21) 2/3 (66)

The values given in parentheses are in percentage.

TABLE II.
Number of Pathologic Nodes Removed in

Lymphadenectomy Specimen.

Lymphadenectomy Technique
Nodes Removed

(mean � SD)
Pathologic Nodes

(mean � SD)

Node plucking 3.1 � 2.9 0.7 � 1.3

Central neck dissection 7.3 � 4.3 2.4 � 3.1

Lateral neck dissection 28.9 � 12.9 4.1 � 5.0

Combined neck dissection 37.4 � 20.5 9.2 � 10.9
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DISCUSSION
Elective treatment of the neck is rarely advocated in

the management of PTC. Outcomes on the elective treat-
ment of the N0 neck have been best-studied in metastatic
squamous cell carcinoma. It is generally accepted that if
the suspected risk of occult squamous cell carcinoma me-
tastasis is 20% or greater, based on the extent and location
of the primary, elective treatment of the regional lymphat-
ics (with selective neck dissection or radiation) is war-
ranted. This guideline has not been applied to PTC be-
cause regional metastasis are reported to have little to no
effect on survival in most studies.3,5 Shaha3 reported on
1038 pts with well-differentiated thyroid carcinoma that
were stratified into N0 and N� groups. Twenty-year sur-
vival was not significantly different between groups (87%
vs. 82%, respectively). Nodal metastasis may be associ-
ated instead with increased risk of regional recurrence,14

as shown by Hughes et al.15 in patients over the age of 45.
Other retrospective studies published have not shown this
correlation. The ATA acknowledges that elective central
compartment dissection is appropriate in PTC; however,
this type of therapy lacks a firm evidence base.13 Most
thyroid surgeons concur that central neck dissection is
advocated if palpable disease is identified intraoperatively

or if the patient is over 45 years of age, male, and with a
large primary thyroid tumor.16

It is generally believed that positive pathologic nodes
in the central compartment increases risk of lateral neck
metastases. In this retrospective, we describe our experi-
ence with nodal metastases in PTC over a 35-year period.
We sought to delineate the incidence of pathologic nodes
across a variety of techniques used to address clinically
evident lymphadenopathy, across our study dates and de-
termine if a correlation exists between the extent of neck
dissection and disease recurrence. Furthermore, we at-
tempt to determine, if failure to perform a comprehensive
compartment oriented dissection would lead to increased
risk of cervical recurrence.

In our series, lymphadenectomy was performed to ad-
dress the clinically positive neck, that is, suspicious nodes
evident on clinical examination, ultrasound or radiographic
evaluation, or encountered at the time of thyroidectomy.
Multiple surgical approaches to address this lymphadenop-
athy were used ranging from lymph node plucking to a
comprehensive central and lateral compartment dissection.
The incidence of pathologic nodes in neck dissection speci-
mens was 57.9%. In specimens yielding pathologic nodes, the
overwhelming majority had multiple pathologic nodes. In
lymphadenectomy specimens of greater than one lymph
node, the incidence of harboring a single pathologic node was
23/100 (23%).

We sought to correlate extent of lymphadenectomy to
incidence of disease recurrence. By far, the highest risk of
recurrence (86.6%) was in those patients with pathologic
nodes present in lymph node plucking specimens, at the time
of thyroid surgery. This suggests that metastasis to a single
node is unusual. Furthermore, a high recurrence rate (44%)
was observed in those patients undergoing lateral neck dis-
section. We presume this relates directly to their burden of
disease, given that this group also was observed to yield the

TABLE IV.
Tall Cell Variant of Papillary Thyroid Carcinoma.

Lymphadenectomy Technique No. Patients Incidence of Recurrence

Total 20 (100) 9/20 (45)

Lymph node plucking 7 (35) 3/7 (43)

Central compartment 5 (25) 2/5 (40)

Lateral compartment 6 (30) 3/6 (50)

Central and lateral 2 (10) 1/2 (50)

The values given in parentheses are in percentage.

Fig. 1. Extent of lymphadenectomy
and presence of pathologic nodes
correlates to recurrence.
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highest percentage of neck dissection specimens with patho-
logic nodes and a high number of pathologic nodes per neck
dissection. When comparing those patients who underwent a
central compartment dissection with those who underwent a
combined central and lateral compartment dissection, a similar
number of patients recurred, but when stratified for pathologic
nodes a greater percentage of patients undergoing a central
neck dissection only recurred when compared with the more
comprehensive, combined central and lateral neck dissection.
This difference was not statistically significant. The lowest risk
of cervical recurrence in node positive patients was in the group
undergoing comprehensive compartment dissection.

The reported incidence of recurrence of neck metasta-
ses, after primary node removal, in PTC ranges from 10% to
30%.3,4 In our study group, this figure was slightly higher
(33.9%). Unfortunately, comprehensive lymphadenectomy
did not result in a complete tumor control, however, during
the time of this study only one (0.5%) patient died because of
uncontrolled disease. Ultrasonography has been advocated
as an invaluable adjunct to assess for clinically occult disease
in the central and lateral compartments. In Kouvaraki et
al.,17 preoperative ultrasound changed the surgical manage-
ment of 39% of 212 patients undergoing operations for pri-
mary, persistent, or recurrent PTC. These nodes were not
detectable by preoperative physical examination alone. In
the primary thyroidectomy group, regional recurrence was
detected in only 6% of patients with a median follow-up of 36
months despite 2/3 of cases having tumors over 2 cm or
lymph node metastases. It is now standard practice at
this institution to perform a cervical ultrasound preop-
eratively to identify suspicious lymph nodes. Fine-
needle aspiration biopsy is performed on suspicious
nodes to determine if a central and/or lateral neck dis-
section is needed at the time of thyroidectomy. Because
the presence of nodal involvement increases recurrence
risk and the potential need for reoperations, parathy-
roid autotransplantation should be considered in pa-
tients with cervical metastasis to avoid potential risk to
the parathyroids if reoperation is required.

The TCV accounts for 3% to 12% of all PTC cases.
Regarded as more aggressive with a likely worse prognosis,
TCV is associated with extrathyroidal extension in as many
as two thirds of cases and regional metastasis in over half.18

Extrathyroidal extension is one of the most important prog-
nostic indicators reported on in the literature. In our patient
population, 45% of patients diagnosed with TCV recurred.

CONCLUSIONS
Our data show that limited neck dissection and

disease burden are associated with the highest rates of
cervical recurrence in regional metastatic PTC. Patients
with cervical metastasis are at substantial risk of regional
recurrence, necessitating repeat surgery. Parathyroid implan-
tation should be considered at the time of the initial surgery to
reduce the risk of hypoparathyroidism should subsequent pro-
cedures be required. Additionally, in as much as the ATA rec-
ommends thyroglobulin and ultrasound assessment after total
thyroidectomy for papillary thyroid cancer we recommend pre-
operative ultrasound and fine needle aspiration to avoid under-

treating patients scheduled for total thyroidectomy. Neck dis-
section of the compartments in which pathologic nodes were
detected (central, lateral, or both) should then be undertaken at
the time of initial thyroidectomy. Eliminating all disease re-
mains elusive and the prognostic significance of cervical disease
persistence and recurrence is still unknown. Understanding of
the molecular pathology of papillary thyroid cancer is required
to better understand the prognostic significance of these re-
gional metastases. In the interim, many patients may be over-
treated, whereas some remain at risk of death because of
disease.
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