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Abstract

Background Current American Thyroid Association (ATA) guidelines state that patients with intermediate-risk

papillary thyroid cancer (PTC) may benefit from remnant ablation. One criterion for intermediate-risk classification

is[5 positive lymph nodes (LNs). We investigate whether performing step-sectioning of LNs increases the meta-

static detection rate, thereby influencing ATA risk of recurrence (ROR) classification.

Methods A retrospective review was conducted of cases in which C 5 LNs were removed during thyroidectomy

and B5 LNs were found positive for PTC. Step-sectioning was performed on the original tissue blocks. All slides

were re-reviewed by a senior pathologist.

Results Twenty patients met study criteria. Step-sectioning significantly increased LN yield compared to standard

sectioning. In total, we found 12 new positive lymph nodes; seven (58%) were in totally new lymph nodes, while five

(42%) were in lymph nodes previously read as negative. All newly discovered metastases were classified as

micrometastases (B2 mm). Of the 15 patients originally classified as low-risk, the step-sectioning protocol impacted

two patients (13%), increasing ROR stratification.

Conclusion Intensive step-sectioning reveals additional micrometastases. More detailed analysis did not identify

clinically significant nodal disease likely to impact the clinical course of patients in this study. Our study supports

current standards of pathology specimen handling related to LN assessment and the impact on ATA ROR classifi-

cation. Nonetheless, it is important for clinicians to understand their institution’s sectioning protocol utilized to report

positive and total LN counts, which could impact ATA risk stratification and denote the comprehensive nature of the

LN dissection that was performed.
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Introduction

American Joint Committee on Cancer (AJCC) staging for

well-differentiated thyroid cancer is not affected by nodal

metastatic burden, and the stage of disease according to the

TNM system is intended to predict disease-specific sur-

vival. The American Thyroid Association (ATA) guideli-

nes are dynamic throughout a patient’s disease-course, but

the initial assessment of a patient’s disease is intended to

provide insight into a patient’s prognosis with respect to

disease-free survival, or risk of recurrence (ROR). Evi-

dence suggests that ROR/disease-free survival may be

impacted by nodal metastatic burden [1–3].

As noted above, nodal metastatic burden is an important

variable in the ATA ROR guidelines (Fig. 1) [4]. Any

single lymph node greater than 3 cm classifies a patient as

intermediate-ROR (around 30%). Metastases to C6 lymph

nodes classify a patient as intermediate-ROR (around

19%). If all positive lymph nodes (no specified number) are

micrometastatic (B2 mm), the patient is classified as low-

ROR (around 5%). Finally, if there are metastases in B5

lymph nodes (B3 cm and at least[2 mm), this also clas-

sifies a patient as low-ROR (around 5%).

Intermediate-risk stratification often leads to the rec-

ommendation of radioactive iodine (RAI) treatment. The

risks of RAI are not negligible and include miscarriage,

secondary malignancy, salivary gland damage, naso-

lacrimal duct obstruction, and dental caries [4]. Therefore,

clinicians are advised to be highly selective in their rec-

ommendations for RAI [5].

The reported rates of positive lymph nodes within neck

dissections vary significantly, between 15 and 83% [6]. The

dependencies contributing to this variability include

inherent tumor biology, the extent of the surgical proce-

dure, and the diligence of pathologic specimen processing.

The standard for pathology departments is to section lymph

nodes from papillary thyroid cancer (PTC) patients by

usual sectioning protocols based on Association of Direc-

tors of Anatomic and Surgical Pathology (ADASP) rec-

ommendations [7]. Routine lymph nodes are usually

sectioned at 3l thickness to produce a single ribbon of 4–5

connected tissue sections for examination. Here, we query

the total and positive lymph node count boundary between

five and six in a patient group with clinically suspicious

lymph nodes treated with central ± lateral neck dissec-

tions. How often would more rigorous pathologic exami-

nation impact the total and positive lymph node counts?

[8–10] Our aim was to examine the potential impact to

ATA ROR classification and association with outcome as

Fig. 1 The three-tier stratification for risk of structural disease recurrence based on (a) lymph node variables and (b) non-lymph node variables

as recommended by the American Thyroid Association
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well as the cost and time of more detailed lymph node

sectioning.

Materials and methods

Patient selection

A retrospective review was conducted for patients under-

going total thyroidectomy for PTC from January 2010 to

August 2017 and C 5 resected lymph nodes, but B5

reported positive lymph nodes, regardless of size. Exclu-

sionary criteria included C6 positive nodes, B 5 total

number of nodes harvested, and unavailable tissue blocks.

The following histopathological data were collected:

number of positive lymph nodes, nodal size, lymph node

compartment dissected, pTNM stage, tumor multifocality,

age, gender, recurrence status, histological subtype, as well

as invasive properties (extrathyroidal extension, perineural

or lymphovascular invasion). The study was planned and

executed with permission from the Mount Sinai Institu-

tional Review Board.

Pathology examination

The standard lymph node sectioning at 3l was performed,

as part of routine surgical pathologic processing. The

original lymph node specimen blocks were obtained for

study patients. A ‘‘step-sectioning’’ protocol was followed

on all study tissue blocks. This technique involves the

creation of a ‘‘ribbon’’ of multiple tissue sections, 3l thick.

A slide is created from this ribbon. The block is then

‘‘trimmed’’ 10–15l and that tissue discarded. Another

ribbon is produced, and another slide is created. This

procedure was continued until the tissues were exhausted

from the paraffin block (Fig. 2). By comparison, a serial

sectioning protocol is a more intensive method, which does

not involve discarding of any tissue. A senior thyroid

pathologist (MBW) reviewed the slides and recorded the

total lymph nodes identified, lymph nodes positive for

micrometastasis, and their respective sizes.

Statistical analysis

For comparison of the results of sectioning protocols, a

paired t test was performed using Microsoft Excel. A

p value of\0.05 was defined as statistically significant.

Results

Twenty patients met study criteria: 18 females and 2 males,

age 12–70 years (mean 45 years). All cases included cen-

tral compartment neck dissections, and five cases addi-

tionally included a lateral compartment neck dissection for

primary treatment of papillary thyroid cancer. Fifteen of

the 20 patients had positive central compartment lymph

nodes, and five patients had positive lymph nodes in both

central and lateral compartments.

Step-sectioning was performed on the original specimen

blocks (* 200 blocks) to yield * 1920 slides. New

additional lymph nodes were identified after the step-sec-

tioning protocol in 7/20 patients (35%). Step-sectioning

significantly increased lymph node yield compared to

standard sectioning (18.4 lymph nodes ± 14.4 SD vs. 17.4

lymph nodes ± 13.8 SD, respectively; p = 0.02, paired

t test). In total, we found 12 new positive lymph nodes;

seven (58%) were in totally new lymph nodes, while five

Fig. 2 Diagrammatic

representation of three

histopathologic sectioning

techniques: single, step, and

serial sections. Using a

microtome, a tissue block is

finely sliced into multiple

connected layers called a ribbon

and placed on a glass slide for

histopathological examination
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(42%) were in lymph nodes previously read as negative

(Table 1). For one patient, the total number of positive

nodes decreased from three to two after re-review deter-

mined misdiagnosis in one lymph node. The new meta-

static foci were significantly smaller than foci within

previously identified positive lymph nodes (1.1 mm ± 0.5

SD vs. 7.1 mm ± 7.2 SD, respectively; p = 0.017)

(Fig. 3). All of the newly identified positive lymph nodes

harbored micrometastases (B2 mm).

For three patients, the revised total number of positive

lymph nodes was greater than five (4–6, 3–6, and 5–8

positive lymph nodes, Table 1, Fig. 4). One of these

patients was already classified as intermediate-risk based

on an initial finding of extrathyroidal extension. Two

patients were up-classified from low- to intermediate-ROR

according to ATA guidelines. Thus, of the 15/20 patients

originally classified as low-risk, the step-sectioning proto-

col impacted 2/15, or 13% of patients, increasing ROR

stratification. Neither of the two patients reclassified as

intermediate-ROR have developed recurrences based on

1-year follow up.

Discussion

Historically, cN0 occult metastatic PTC has been consid-

ered a disease of limited oncologic significance, as no

significant differences in survival and recurrence rates are

reported for patients undergoing prophylactic central dis-

section compared to those not undergoing this procedure

[11, 12]. Here, we do not focus on primary occult meta-

static disease, as our cohort was composed of patients with

clinically suspicious lymph nodes, which already triggered

the decision to perform central ± lateral neck dissections.

After comprehensive step-sectioning, we reexamined the

number of positive lymph nodes and the impact on ATA

ROR classification. From the viewpoint of surgical

pathology, our results are hardly surprising. It is known

that detection rates for micrometastases vary between

laboratories, protocols, and pathologists. This variability

can impact published retrospective data and clinical prac-

tice, as well as the interpretation of individual patient

Table 1 Total number of positive lymph nodes, per patient, by

conventional sectioning, and subsequent multilevel sectioning

Patient Total lymph nodes Revised total lymph nodes

1 5 5

2 5 5

3 6 6

4 6 7

5 8 8

6 9 11

7 10 10

8 10 10

9 11 11

10 11 11

11 11 11

12 11 11*

13 14 14

14 15 22*

15 19 21

16 30 30

17 30 31

18 40 43*

19 47 51

20 50 50

(*) denotes a change in risk of recurrence classification. Bold font

indicates an increase in the number of total lymph nodes

Fig. 3 Comparison of positive

lymph nodes detected in

conventional versus step-lymph

node sectioning. Bold line

signifies positive lymph node

cutoff for intermediate-risk of

recurrence ([ 5 positive lymph

nodes)
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pathologic reporting. ADASP recommends that more than

one tissue section be examined from each block [7].

Generating one tissue ribbon from each block satisfies that

recommendation. The College of American Pathologists

recommends a more intensive step-sectioning protocol be

reserved for sentinel lymph nodes in breast carcinoma and

melanoma, which enhances detection of micrometastases

[8–10, 13].

Haglund et al. [14] examined the impact of step-sec-

tioning for pN0 PTC from a staging point of view. After

intensive lymph node sectioning, 16% of patients were

upstaged from N0 to N1. Here, we look at patients with

positive lymph nodes and find, not surprisingly, that 35%

(7/20 patients) had more lymph nodes identified, and 12

new positive lymph nodes were found (Fig. 4). Not all new

foci were found in newly identified lymph nodes; five of 12

lymph nodes were previously deemed benign. The mean

size of the new foci (1.1 mm ± 0.5 SD) was similar to that

found by Haglund et al. (1.0 mm, range 0.1–2.0 mm; 55%

B1 mm) [14]. As expected, these results show that con-

ventional sectioning protocols may not reflect the true rate

of positive lymph nodes. Importantly, all newly identified

metastases were micrometastatic. They are not expected to

impact clinical outcome, yet could increase risk stratifica-

tion in a small percentage of PTC patients.

While an intensified, step-sectioning protocol impacts

lymph node findings, a major disadvantage is the cost of

time and resources. The time to process one block,

including block retrieval, sectioning, and staining, trans-

lates into roughly 2–3 h, compared to 1.5 h for the standard

sectioning protocol. Costs can be divided into technical

labor compensation ($80–120 per case) versus material

costs. The material costs of the processing paraffin blocks

(i.e., re-cutting, staining and cover-slipping) are $15 for the

first slide and $10 for each slide thereafter at this institu-

tion. This study generated 15–20 additional slides per

block, which may cost $165–215 per block, for an esti-

mated material cost of $40,000 for this study, or an average

of $2000 per patient. There is no billable professional

component for step-sectioning.

Pathologic processing is not the only variable impacting

risk classification. The quality of preoperative imaging has

a major impact on the surgeon’s decision to perform

therapeutic neck dissection. The surgeon’s experience also

affects the detection of ‘‘clinically evident’’ central com-

partment nodes, which impacts the decision to perform

central compartment node dissection. Finally, the degree of

surgical dissection and clearing of a cervical compartment

impacts the final lymph node counts. All of the above

factors contribute to the total number of detected nodes as

well as the reported positive lymph node counts. The fact

that all new metastatic nodal deposits were less than 2 mm

provides reassurance that the impact on our understanding

of a patient’s disease biology and ATA ROR is small and

does not justify the cost in time and money for performing

this additional pathologic assessment.

Every primary pathology report does become ‘‘etched in

stone’’ to serve as the ultimate basis for AJCC staging and

ROR stratification. It becomes the starting milepost in a

patient’s thyroid cancer journey. We can conclude that

current pathology practices are ‘‘good enough’’ in detecting

clinically relevant positive lymph node counts; more, here,

is not better.

Two of our patients, theoretically, could have been

upstaged to ATA ROR—intermediate-risk, and might have

received unwarranted RAI. It appears that step-sectioning

could potentially impact patients not classified as ‘‘mi-

crometastases only.’’ Five study patients were classified as

‘‘micrometastases only’’ (B2 mm) based on the largest

metastatic deposit (Patients 1, 5, 6, 8, 10). Step-sectioning

did not increase their lymph node counts to C 6 positive

Fig. 4 Lymph node step-sectioning revealing a papillary thyroid

carcinoma metastasis. a Low-power view of occult metastatic

papillary thyroid carcinoma near center of this small lymph node

seen only after step-sectioning (bar = 0.5 mm). The arrow indicates

metastatic cells. b Higher-power view of papillary thyroid carcinoma

with usual papillary type architecture (bar = 0.05 mm)
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nodes. As step-sectioning is not the standard of care for any

patient with metastatic papillary thyroid carcinoma, routine

ATA ROR upstaging is an unlikely scenario. It remains

very important for clinicians caring for thyroid cancer

patients to understand the factors that could influence

pathology reporting.

While the retrospective nature and small size (20

patients) are limiting features of this study, the cost

($40,000), effort, and conservative nature of our conclu-

sions (current pathology practices are ‘‘good enough’’)

would not warrant larger additional studies.

Conclusion

This study supports current lymph node sectioning stan-

dards for papillary thyroid carcinoma patients as per

ADASP. Step-sectioning could impact the ATA risk

stratification in a small percentage of patients, even though

the newly positive lymph nodes are micrometastases and

are unlikely to significantly impact clinical outcome.
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