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Background: The impact of preoperative neck ultrasound (US) on management of the lateral neck
in patients with differentiated thyroid cancer (DTC) is unclear. The objective of this study was to
assess the impact of preoperative neck US on the rate of lateral neck dissection in clinical NO neck
and initial Response to Therapy .

Methods: An Institutional Review Board approved retrospective review of 890 patients that had
thyroid surgery for DTC between 2009 and 2010 was performed at our institution. Patients with
palpable neck disease, distant metastases, less than total thyroidectomy, no postoperative thyro-
globulin (Tg) determinations, and positive Tg antibodies were excluded leaving 465 patients avail-
able for analysis. Patients were divided into those who had a preoperative neck US to evaluate
lateral neck nodes (n=234) and those that did not (n=231). Patient and tumor characteristics were
compared using the Chi square test. The primary endpoint was Response to Therapy, defined by
postoperative US and Tg levels.
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Results: There were no significant differences in age, histology, T stage, postoperative RAI dose,
AJCC stage, ATA risk category or duration of follow up between the 2 groups. Patients with
preoperative neck US were more likely to have lateral neck dissection (LND) compared to patients
without preoperative neck US (n=31 (13.2%) vs. n=2 (0.9%); p<0.007). Preoperative neck US
resulted in better RTT (p= 0.005); more likely to be no evidence of disease (NED), less likely to have
biochemical or structural incomplete response or return for delayed neck dissection. Preoperative
US group also resulted in fewer recurrences; 10 patients from the no preoperative US group
returned to operating room compared to 2 patients (4.3% vs. 0.9%, p= 0.018) that had a preop-
erative neck US.
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Conclusion: Preoperative neck US detects more lateral neck disease, leading to an increase in LND
with subsequent improvement in Response to Therapy and fewer return to OR for regional re-
currence management.
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ifferentiated thyroid cancer (DTC) is increasing in
D prevalence. In patients over 45 years of age, metas-
tasis to the regional lymphatic system is a potent indicator
of the biological behavior and the distant metastatic po-
tential of the disease. As such, adequate evaluation of the
lateral neck is essential for better determining the nuances
of an individual’s disease progression. Furthermore, a
comprehensive understanding of preoperative disease sta-
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tus is important because it can be informative for selecting
appropriate therapeutic interventions.

The American Thyroid Association (ATA) recom-
mends the routine use of US to assess the lateral neck for
metastatic lymph nodes in patients with DTC (1). This is
based upon evidence from several studies that have found
that patients with US detectable neck metastasis have a
significantly worse outcome than those with no metastases
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Patients and Methods

Following Institutional Review
Board approval, 890 consecutive
surgical patients with DTC, oper-
ated on within our institution be-
tween January first 2009 and De-
cember 31st 2010, were reviewed
from our hospital database. Patients

were excluded if they had surgery

DTC
N=890
1
1 1 1
Preop Neck Exam Normal Clinical Abnommal Clinical
not avaliable Preop Neck Exam Preop Neck Exam
N=6 N=821 N=63
) |
1 1

outside of MSKCC, had clinically

Response to Therapy
Inclusion

N=465

Exclusion n=356
Mln=3
Less than total

palpable neck disease or missing
neck examination findings. The pri-
mary endpoints was Response to
Therapy. Response to Therapy was

thyroidectomy n= 125
No postop Tg n=150
TgAb n=78

No Preop Neck US
N =231 (49.6%)

developed to determine patients’
likelihood of disease recurrence
based on response to treatment as
measured by serum thyroglobulin

Preop Neck US
N =234(50.4%)

levels and regional imaging studies.
To allow for this, patients with less
than total thyroidectomy, distant
metastases at presentation, no fol-

Figure 1. Inclusion Criteria

(2) or microscopic metastases detected only on histopa-
thology (3). Others have demonstrated that US increases
the detection of nodal disease compared to physical ex-
amination alone (4). Although these studies may demon-
strate the usefulness of preoperative neck US in the diag-
nosis of lymph node metastasis, it is still controversial, if
and how much preoperative neck US can improve
prognosis.

At our institution, we have traditionally assessed the
lateral neck by clinical examination alone and have re-
cently transitioned to a practice of preoperative US assess-
ment. Early adopters within our institution practice pre-
operative US assessment of the neck while later adopters
relied on clinical assessment of the neck over the study
period. This unique period of transition provided patients
of similar clinical features, similar surgical techniques, ra-
dioactive iodine (RAI) use and follow up methods. This
graduated change in practice therefore gave us an ideal
opportunity to investigate the utility and impact on out-
come of preoperative neck US by directly comparing pa-
tients who receive a preoperative neck US and those who
do not. Our objective was to determine the impact of pre-
operative neck US on the patient’s initial Response to
Therapy, postoperative use of RAl and need for additional
neck surgery.

low up thyroglobulin (Tg) or Tg an-
tibody were also excluded. This left
465 patients for analysis (Figure 1).
Patient, tumor and treatment characteristics were re-
corded. Patient characteristics included age and gender.
Tumor characteristics recorded included tumor histology,
primary tumor size, presence of extrathyroid extension or
vascular invasion, number and site of lymph nodes re-
sected. All patients had total thyroidectomy. At our insti-
tution, we do not carry out prophylactic central neck dis-
section (CND) or lateral neck dissection (LND) in patients
with a clinically NO neck. Assessment of the lateral neck is
performed by palpation at preoperative clinical visit or by
preoperative US. Assessment of the central compartment
for all patients is intraoperative palpation of the central
compartment lymph nodes at the time of thyroidectomy.
If no palpable nodes were present in the central compart-
ment, then elective CND is not performed. If nodes are
palpable and confirmed to have cancer on frozen section,
then a central compartment neck dissection is carried out.
NO stage was defined if nodes were removed and found to
be benign on pathology (pNO) or if no nodes were suspi-
cious on palpation during surgery and therefore not re-
moved (Nx). We have recently published our data on man-
agement of the clinically negative neck (5) reporting that
NO/Nx have similar outcomes. Others have also demon-
strated that Nx have very low incidence of recurrent/per-
sistent disease, comparable to NO groups.
Postoperative treatment details recorded were use of
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RAI I'*!. Postoperative thyroid stimulating hormone
(TSH) suppression is practiced for all patients, aiming for
a level of between 0.1-0.5 mcUnits/ml. All patients had
follow up with Tg and postoperative ultrasound. Survival
outcome was classified using the AJCC staging system and
recurrence risk classified using the ATA risk group
stratification.

The primary end point was initial Response to Therapy.
Response to Therapy was defined as no evidence of disease
(NED), biochemical persistent disease or structural per-
sistent disease, as per previously published risk of recur-
rence stratification (6). Patients were considered to be
NED if they had a suppressed serum Tg < 1 ng/mL, no
detectable Tg antibodies, and no structural evidence of
disease on ultrasound assessment. Patients with persistent
disease were further classified as having either biochemical
evidence of disease (elevated Tg values alone without
structural correlate) or structural evidence of disease (el-
evated Tg values with structural correlate on ultrasound)

The presence of local or regional structural disease re-
currence following treatment was based on cytological or
histopathological confirmation of structurally identifiable
disease. The median follow-up for the entire patient co-
hort was 29 months (range 1-52 months).

Patient, tumor and treatment variables were compared
within groups using Pearson’s chi squared test. A p value
less than 0.05 was considered significant. Statistical anal-
ysis was carried out using JMP statistical package (SAS
Institute Inc. SAS Campus Drive, Cary, NC 27513) and
SPSS (IBM Company Headquarters, 233 S. Wacker Drive,
11th Floor, Chicago, Illinois 60606).

Results

The median age of the cohort was 48.7 years (range 14—84
years) and 337 were female (72.4%). Two hundred and
thirty four patients (50.4%) had a preoperative ultra-
sound evaluation of cervical neck lymph nodes and 231
patients (49.6 %) did not. Patient demographics stratified
by preoperative neck US status are shown in Table 1.
There were no significant differences in age, histology, T
stage, postoperative RAI dose, AJCC stage, ATA risk cat-
egory or duration of follow up between the 2 groups. The
Nla and N1b patients were more likely to have T3T4
tumors as one would expect. There was no difference in
the histologic subtypes between patients who were NO/
Nx, N1a and N1b.

Rate of neck dissection
Management of the neck stratified by preoperative US
is shown in Figure 2. Patients with and without preoper-
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ative neck US did not differ in the rate of CND (15.8%
((18+19)/234) vs. 15.6% (36/231) respectively). In con-
trast, the use of preoperative neck US significantly im-
pacted on the operative management of the lateral neck.
Patients with a preoperative neck US were more likely to
have a LND compared to those without (13.2% ((12+19)/
234) vs. 0.9% (2/231), P < .001).

A detailed flowchart showing the management of the
lateral neck is shown in Figure 3. Of the 234 patients who
had preoperative neck US, 48 patients had abnormal lat-
eral compartment nodes detected. Of these, 31 patients
underwent LND. Of the 17 patients that did not have
LND: 8 patients had benign fine needle biopsy, 6 patients
had the ‘abnormal’ lymph node sampled intraoperatively
and found to be benign on frozen section, 1 patient had
known Hodgkin’s lymphoma, 1 had metastatic prostate
cancer and 1 patient had a preoperative decision for RAI
over neck dissection. No patient with a normal preoper-
ative lateral neck on US had LND. Of the 31 patients who
had lateral ND, preoperative FNA was performed in 17
patients; 16 of which were malignant, 1 was benign. The
remaining 14 patients did not have a preoperative FNA as
the findings on US were deemed suspicious enough to war-
rant ND. Nine of these 14 patients had lateral neck me-
tastases on final histopathological evaluation.

Nodal Disease and Quality of Neck Dissection

The quality of neck dissection (defined by the mean
number of nodes resected per neck dissection) was similar
in both groups. The mean number of side adjusted positive
nodal disease in the central and lateral compartments did
not differ in patients with and without a preoperative neck
ultrasound (P = .637, P = .988 respectively). Twenty-
seven patients had false negative preoperative US. Most
these (n = 25) were in level 6 of the central neck (N1a), 1
was in level 7 of the central neck (N1b) and 1 patient had
a borderline lateral LN sampled intraoperatively .

RAI therapy

Patients without a preoperative neck US were more
likely to receive postoperative RAI therapy compared to
patients who had a preoperative neck US (P = .004). In
patients that received RAI, the mean RAI administered
activity did not differ between the two groups (P = .713).

Response to initial therapy

Response to Therapy was significantly better in pa-
tients with a preoperative neck US (Table 1). Two hundred
and twenty six patients (96.6%) with a preoperative neck
US were classified as NED within 18 months compared to
205 patients (88.7%) without a preoperative neck US (P
=.005). Biochemical and structural persistence were also
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Table 1. Comparison of Patients with and without Preoperative Neck US

n
Age <45yo 100
=45 yo 131
Gender Female 181
Male 50
Histology Papillary 215
Follicular 9
Hurthle Cell 7
T Stage T1 114
T2 31
T3 70
T4 16
N Stage pNO/Nx 168
pN1a 59
pN1b 4
Neck Dissection CND only 34
LND only 0
CND and LND 2
No ND 195
Side Adjusted LNs Mean Positive 36
removed LNs/CND
Mean Total 36
LN/CND
Mean Positive 2
LNs/LND
Mean Total 2
LN/LND
RAI Therapy Yes 99
No 132
RAI Dose (mCi) Mean +/- sp 98
AJCC Stage | 153
Il 15
Il 49
\Y 14
ATA Risk Category Low 94
Intermediate 121
High 16
Lowest Tg (within 6 (mean+/-sp) 231
months postop)
Response to Therapy NED 205
Biochemical 13
incomplete
Structural 13
incomplete
Neck Dissection for Yes 10
persistent or
recurrent disease
No 221
FU (months) Mean +/- sb 231
Range

No Preop US Preop US
(%) or Mean (%) or Mean p value
+/-sD n +/-sD
433 83 355 0.084
56.7 151 64.5
78.4 156 66.7 0.005
21.6 78 33.3
93.1 224 95.7 0.096
3.9 2 0.9
3.0 8 3.4
49.4 117 50.0 0.536
13.4 41 17.5
30.3 60 25.6
6.9 16 6.9
72.7 171 73.1 0.000
25.5 34 145
1.7 29 12.4
14.7 18 7.7 0.000
0.0 12 5.1
0.9 19 8.1
84.4 185 79.1
3.8+/-3.4 38 4.2+/-4.2 0.637
9.9+/-5.0 38 10.8+/-6.8 0.526
2.5+/-35 31 2.5+/-2.4 0.988
32.0+/-21.2 31 25.8+/-16.4 0.752
429 70 299 0.004
57.1 164 70.1
121+/-41 69 119+/-34 0.713
66.2 153 65.4 0.227
6.5 17 7.3
21.2 39 16.7
6.1 25 10.7
40.7 113 48.3 0.240
52.4 105 449
6.9 16 6.9
0.602 +/-2.64 234 0.094 +/-0.334 0.004
88.7 226 96.6 0.005
5.6 4 1.7
5.6 4 1.7
4.3 2 0.9 0.018
95.7 232 99.1
31+/-13 234 30+/-13 0.352
004-57 007-54

lower in the group with preoperative US (1.7% vs. 5.6 %,
1.7 vs. 5.6% respectively).

Neck Dissection for Recurrent or Persistent disease

In addition to better Response to Therapy, patients
who had preoperative US were significantly less likely to
have a subsequent lateral neck dissection for recurrent or

persistent disease. Figure 4 shows details of 12 patients
who required neck dissection. Ten patients from the no
preoperative US group returned to operating room com-
pared to 2 patients (4.3% vs. 0.9%, P = .018) that had a
preoperative neck US. Overall median follow up for this
group was 38 months. No patient with a normal preop-
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lymph nodes potentially alters the
surgical management in up to 30%
of patients (11, 12). Furthermore, di-
agnosis of positive regional lymph
nodes has been associated with
poorer outcomes, particularly in

Inclusion
N=465
1
| 1
NoPreop Neck US Preop Neck US
N=231(49.6%) N=234(50.4%)
| ) 1 S |
No Neck Dissection Neck Dissection No Neck Dissection

N=195(84.4%) N=36(15.6%) N=185(79.1%)

Neck Dissection
N=49 (20.9%)

1 - older patients (2, 3). As a result of
these studies, the ATA recommends
preoperative neck US to assess the

CND only
N=34

CND+LND

N=2*

CND - Central neck dissection
LND - Lateralneck dissection

*CND and LND - patient 1 had preoperativeleft RLN paralysis, left neck disease on CT neck. Patient2

had abnomalintraoperativeright level 2, 3 nodes

Figure 2. Surgical Neck Management in patients with and without Preoperative Neck US

erative neck US required a neck dissection following treat-
ment for recurrent or persistent disease.

Discussion

Occult metastases in patients with DTC are common oc-
curring in 20%-90% of patients (7, 8). Despite this high
frequency, occult central or lateral metastases have no ef-
fect on outcome and are largely thought to be indolent
disease (3). However, lateral compartment location and
macrometastases (nodes > lcm in size) are thought to
confer worse prognosis, especially in older patients (9, 10).
Thisis reflected in the AJCC staging system where patients
over 45 years of age are stage Il if they have central neck
disease and stage IV if they have lateral neck disease. It is
therefore important to carefully assess the lateral neck by
clinical examination supplemented with imaging in pa-
tients with DTC.

In the assessment of neck nodes, it has been shown that
preoperative neck ultrasound has improved sensitivity
compared to preoperative physical examination for the
diagnosis of nodal disease. Kouvaraki et al demonstrated
that preoperative neck US detected LN metastases in neck
compartments believed to be uninvolved by physical ex-
amination in 21 % of patients undergoing primary thyroid
surgery (11) and the detection of preoperative US cervical

lateral neck compartment lymph
nodes for all patients undergoing

CND only . .
N;;Sy thyroidectomy for thyroid cancer
(1). However, it should be noted that

the use of US in the assessment of the

LND only central neck lymph nodes is much
Al less sensitive (13). In the present
study, the overall sensitivity and

e specificity of US assessment of both
N=19 lateral and central neck nodes was

57% and 88% respectively. The re-
duced sensitivity was largely due to
the failure to detect positive nodes in
the central neck. Twenty-seven pa-
tients had false negative preoperative
US. Most these (n = 25) were in level
6 of the central neck (N1a), 1 was in
level 7 of the central neck (N1b) and 1 patient had a bor-
derline lateral LN sampled intraoperatively (N1b). This
further illustrates the limitations of preop US in assessing
the central compartment neck nodes.

Sonographic features suggestive of abnormal meta-
staticlymph nodes include loss of the fatty hilus, a rounded
rather than oval shape, hypoechogenicity, cystic change,
calcifications, and peripheral vascularity. However, no
single feature is adequately sensitive for detection of
lymph nodes with metastatic thyroid cancer (14, 15). US
has been shown to be superior to other imaging modalities
such as computer tomography (CT), magnetic resonance
imaging (MRI), (MRI) and positron emission tomography
(PET) for the detection of cervical lymph node metastases
where sensitivities range between 30%-40% (16). US ex-
amination also has the additional benefit of being easily
combined with fine needle aspirate biopsy (FNAB). US
with FNAB is a more accurate method for assessment of
neck node status. A Dutch study of 120 patients found the
specificity of combined US and FNAB results was signif-
icantly higher than US alone; 92.9% compared with
60.0% (17). Our institution increasingly utilizes FNAB
cytological confirmation of sonographically suspicious
cervical lymph nodes to guide the extent of neck dissec-
tion. While the utility of US in regional LN diagnosis has
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Response to Therapy
Inclusion

N=465

1 : B S

No Preop Neck US Sesop Teck U2

% Performed
s 251 (0 08) N =234(50.4%)

1
S E— 1

NommalNeck US

N=177(76.6%) N=57 (24.4%)

Abnormmal Neck US

J Clin Endocrinol Metab

24.4% of patients with normal clin-
ical neck exams on preoperative US,
a finding consistent with the litera-
ture; preoperative US identifies sus-
picious cervical lymph nodes in
20%—-31% of cases (2, 18, 19). One
of the major findings of our study
was that patients with a preoperative
neck US had a higher rate of lateral
neck dissection (13.2% vs. 0.9%, P
<.001) and a significantly better Re-

Abnormal Lateral
- CHD Compartment

e N=48(842%)

Abnomnal Central
Compartment only

N=9(15.7%)

1 sponse to Therapy than patients
without preoperative US (P = .0035).
In addition, patients who had preop-

erative neck US were less likely to re-

No ND LND
N=167 N=31

turn to the OR for recurrent or per-
CND sistent disease (0.9% vs. 4.3%, P =
.018). Another important finding

from our study was that those who

CND

did not have a preoperative neck US
No ND

were more likely to receive postop-
N=

erative RAI (42.9 vs. 29.9%, P =

No ND
N=16*

CND - Central neck dissection
LND - Lateralneck dissection

*17 patients with abnormallateralneck on US with no LND due to benign LN FNA,
abnomal LN sampled at thyroidectomy. known history of lymphoma. knownneck
metastases from other disease and preoperative endocrinology decision for RAI over LND.

Figure 3. Lateral Neck Management based on Preoperative Neck US result

been established, how preoperative neck US changes prog-
nosis is still unclear.

At our institution, we have traditionally assessed the
lateral neck by clinical examination and have only recently
employed US assessment in selected patients. In the years
2009 to 2010 approximately 50% of our patients did not
have preoperative lateral neck node assessment prior to
surgery. This therefore gave us an ideal and unique op-
portunity to investigate the ATA recommendations with
regards to the utility and efficacy of preoperative neck US.
By directly comparing patients who had and those that did
not have preoperative neck US we were able to directly
compare response to therapy between groups and also
directly compare subsequent later neck dissection rates for
persistent or recurrent neck disease. This study also gave
us an opportunity to compare the therapeutic outcome,
with reference to disease specific and recurrence free sur-
vival, as well as the frequency of neck dissection in each
group.

In our cohort, suspicious cervical LNs were identified in

.004). Patients without a preopera-
tive lateral neck node assessment by
US were more likely to have an ele-
vated Tg following total thyroidec-
tomy and this likely led to the initi-
ation of adjuvant RAIL This is
supported by the finding that pa-
tients with a preoperative neck US
have a significantly lower postoper-
ative Tg value (0.094 ug/ml +/-
0.334) compared to patients without
preoperative US (0.602 ug/ml +/-2.64) (P = .004). These
3 observations (improved Response to Therapy, reduced
rate of subsequent neck dissection for persistent or recur-
rent neck disease and reduced RAI usage) support the rec-
ommendation that preoperative assessment of the lateral
neck detects impalpable lateral neck disease thereby iden-
tifying select patients who will benefit from subsequent
lateral neck dissection.

These results therefore provide some justification for
the use of preoperative ultrasound. However, one could
also argue that the use of preoperative ultrasound results
in many patients being overtreated with some patients
having lateral neck dissections unnecessarily. While pre-
operative US decreases return to OR for persistent or re-
current disease, it is not clear if early detection and surgical
intervention results in improved survival. When we com-
pare the DSS of our preoperative US cohort vs the no
preoperative US cohort, the 3 year DSS are identical at
100% for both groups. Longer follow up of both groups
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Response to Therapy
Inclusion

N=465

No Preop Neck US Preop Neck US
Performed Performed

N=231(49.6%) N =234 (50.4%)
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LND will be performed for clinically
detectable disease, rather than for
subclinicial disease.

In conclusion, our study demon-
strates that the use of preoperative
neck node assessment by US facili-
tates a more complete surgical resec-
tion to the regional lymph nodes in

1 patients with DTC. This results in

Normal Preop Neck
Us

N=177

Neck Dissection
N=10*

Abnormal Preop Neck
Us

improved Response to Therapy, re-
duces adjuvant RAI treatments and

=2 reduces regional recurrence rates.

Neck Dissection
N=0

Neck Dissection

Such a policy is beneficial for patient
counseling, limits subsequent follow
up tests and allows for early patient

N=2%*
discharge. However, although this

*10 patientsrequiring neck dissections did not have preoperative neck US
**2 had abnommal preoperative neck US

1 patienthad abnormal LNs on preoperative US that were sampledintraoperative butno formalneck

dissection was carried out.

policy results in improved Response
to Therapy, it remains unclear if
there is any impact on survival.

1 patienthadright central andlateralneck dissection at first operation but required retum to OR despite

this

Figure 4. Lateral neck dissection for recurrent or persistent disease

is required to better define the impact of this improved
Response to Therapy on survival. It is possible that early
detection results in no improvement in survival compared
to a management strategy of only carrying out a lateral
neck dissection when nodes become clinically palpable. In
addition, early detection by preoperative US may result in
some patients having a neck dissection unnecessarily. For
example, in our study, neck dissection was performed ini-
tially in 13.2% of preoperative US patients (31/234). In
the no preoperative US cohort, 2 patients required neck
dissection initially but a further 10 required a neck dis-
section later on making an overall neck dissection rate of
5.2% (12/231). This suggests that over 50% of the pre-
operative US patients may have underwent LND for po-
tentially indolent disease.

Therefore one can argue that both management strat-
egies (1. preoperative US and early detection of nodes with
early LND and 2. no preoperative US with salvage LND
when clinically palpable nodes become apparent) are
equally effective in terms of survival. The early detection
strategy has the potential advantage in terms of patient
counseling; as these patients can be reassured after the first
Tg blood measurement and postoperative US assessment
that they have a negligible risk of recurrence and can thus
have less intense follow up. The same cannot be said for the
late detection strategy (no preoperative US cohort) as we
do not know which of these patients will recur and there-
fore all patients in this cohort require long term follow up.
The benefit of the late detection strategy means that all
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