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Abstract

Objective: To identify the prognostic significance of specific lymph node related characteristics for disease
persistence and recurrence in patients with pre- or intra-operative evidence of neck metastases and no other risk
factors.

Method and results Sixty-eight patients were identified; 50 per cent had persistent or recurrent disease. All
underwent the same treatment strategy. There were no statistically significant differences in any of the patient- or
tumour-related parameters when patients with and without persistence or recurrence were compared. Patients
with recurrent or persistent disease had significantly larger (>3 cm) metastatic lymph nodes, but there were no
differences regarding other lymph node related parameters (i.e. number, extracapsular extension, number of
lymph nodes with extracapsular extension, and central vs lateral neck location). On multivariate analysis,
however, none of the parameters were predictive of persistent or recurrent disease.

Conclusion: In papillary thyroid carcinoma patients with no other risk factors, pre- or intra-operative evidence of
cervical metastases was associated with a very high rate of disease persistence or recurrence. Specific lymph node
characteristics were not shown to have prognostic significance.
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Introduction

Predictors of recurrence and mortality in papillary
thyroid carcinoma have long been studied and ana-
lysed. Risk stratification is currently based on host-
related factors (e.g. age or sex), tumour-related factors
(e.g. size or extension) and the presence of distant
metastases.’ The presence of metastatic lymph nodes
in the neck is one of the most important prognosticators
in head and neck carcinomas, lowering survival rates
by 50 per cent. However, the role of regional lymph
node metastases in papillary carcinoma of the thyroid
has been considered less significant.

The presence of lymph nodes is not a factor included
in most prognostic scoring systems, such as: the age,
grade of tumour, extent of tumour and size of tumour
(‘AGES’) system; the age, distant metastasis, extent
of tumour and size of tumour (‘AMES’) system; or
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the metastasis, patient age, completeness of resection,
local invasion, size of tumour (‘MACIS’) system. The
tumour—node—metastasis scoring system, however,
does include regional lymph node metastasis as a
factor influencing prognosis, but only in those aged
over 45 years; nonetheless, size, number and extracapsu-
lar extension are not taken into consideration.'

Several recent studies have indicated that the presence
of lymph node metastases can adversely affect the recur-
rence rate of papillary thyroid carcinoma and even sur-
vival.>~® However, most of these findings were based
on non-homogeneous samples that included: patients
with and without distant metastases, those with clinical
extrathyroid extension and primary tumour of various
sizes, and the use of different treatment strategies.

A subgroup of papillary thyroid carcinoma patients
present with pre- or intra-operative evidence of cervical
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lymph node metastases, but without clinical (macrosco-
pical) evidence of extrathyroid extension or distant
metastases. In this subgroup, the clinical and histologi-
cal predictors of recurrence, persistence or survival have
scarcely been studied.”® The prognostic significance of
lymph node related characteristics, such as the number
of metastatic regional lymph nodes, the size of metasta-
tic nodes and the presence of extracapsular extension,
has not been thoroughly investigated in this subgroup.

The present study aimed to analyse the significance
of these lymph node related characteristics for the
unique subgroup of patients with papillary thyroid car-
cinoma and clinically evident cervical metastases. All
patients in the present study underwent the same treat-
ment strategy.

Materials and methods

Following approval of the study by the local institutional
review board, the computerised database of a major
tertiary medical facility was searched for all patients
diagnosed with papillary carcinoma from 1993 to
2007 (using diagnosis codes from the International
Classification of Diseases version 9). Only those patients
treated with total thyroidectomy and concomitant neck
dissection were selected. From this group, we excluded
patients with radiological evidence of distant meta-
stases, macroscopic extrathyroid extension, or aggressive
histological features (tall cell and diffuse sclerosing
types) so as to leave a homogeneous group with the
experimental variable limited to the presence (specifi-
cally, the characteristics) of lymph node metastases.

The final study group consisted of 68 patients with
locoregional disease at presentation. In all of these
patients, there was clinical or radiological evidence of
regional neck disease, which was confirmed pre-opera-
tively by fine needle aspiration or intra-operatively by
frozen section biopsy. Patients were then divided into
two subgroups: one group were disease-free following
surgery and radioiodine treatment (i.e. no clinical or
imaging evidence of persistent or recurrent disease, a
negative radioiodine scan, and undetectable thyro-
globulin levels), and the other had evidence of recur-
rent or persistent disease.

Recurrent or persistent disease was determined on
the basis of either clinical or sonographic evidence
for neck nodes. Metastases of papillary carcinoma
were confirmed by fine needle aspiration during
follow up. A high level of stimulated thyroglobulin
(>10 ng/ml), non-stimulated thyroglobulin (>1 ng/
ml) or increased elevation of anti-thyroglobulin anti-
bodies (in the presence of low thyroglobulin), along
with a positive radioiodine scan or radiological evi-
dence of disease, were also interpreted as recurrence
or persistence of the disease.

The medical charts of the two patient subgroups were
reviewed, and the patient, tumour and lymph node
characteristics were analysed according to the absence or
presence of disease recurrence and persistence.
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Statistical analysis

Continuous data were expressed as means, ranges
and 95 per cent confidence intervals. Categorical data
were expressed as proportions. Comparisons were per-
formed using the #-test for the continuous variables
and the chi-square test for the categorical variables.
For multivariate analysis, a logistic regression was
carried out.

All reported p values are two-tailed; p < 0.05 was
considered statistically significant. For statistical ana-
lyses, we used the Statistical Package for the Social
Sciences software, version 15.0.1 (SPSS; Chicago,
Mlinois, USA).

Results

The study group consisted of 25 men and 43 women,
with an average age of 44 years at presentation. Mean
follow-up time was 6 years (range 1—15 years).

All patients underwent total thyroidectomy and neck
dissection followed by radioiodine ablation at a dose of
150 mCi. Neck dissection was performed in the lateral
neck (levels II, III and IV) with or without the central
compartment in 60 patients, and in the central compart-
ment only in 8 patients. (In 2005, central compartment
dissection became standard practice in our department
for every case of papillary carcinoma larger than
15 mm; prior to that period, dissection of the central
compartment was performed only if there was clinical
or sonographic evidence for metastases.) Nevertheless,
there was no overall difference in the neck dissection
type between the patients with recurrence or persist-
ence and those who were disease-free following
surgery and radioiodine ablation.

Thirty-four patients (50 per cent) had recurrent or
persistent disease: 7 patients (10.3 per cent) had recur-
rent disease and 27 patients (39.7 per cent) had persist-
ent disease. All patients were alive at the end of the
follow-up period.

The factors analysed for their influence on disease
recurrence and persistence are shown in Table 1. No
significant differences were found between the two
groups of patients in either the patient- or tumour-
related parameters investigated. However, the propor-
tion of males that developed recurrent or persistent
disease was higher compared with females (64 per
cent vs 42 per cent, respectively); this was a near sig-
nificant difference (p = 0.078).

Analysis of lymph node characteristics (number,
size, presence of extracapsular extension and number
of lymph nodes with extracapsular extension) revealed
that patients with recurrent or persistent disease had
significantly larger lymph nodes than those who were
disease-free following surgery and radioiodine ablation
(p = 0.01). Further analysis revealed that patients with
lymph node metastases larger than 3 cm were at signifi-
cantly higher risk of developing recurrent or persistent
disease (p = 0.032). No significant differences were
found between the two groups of patients in the other
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TABLE I
PATIENT AND TUMOUR CHARACTERISTICS

Parameter Disease-free pts* Persistent or recurrent P

disease pts*

Value 95% CI Value 95% CI
Age (mean (range); y) 41.8 (14-65) 37.4-46.2 463 (15-79) 40.5-52.2 0.214
Males (n (%)) 9 (36) 16 (47) 0.078
Females (n (%)) 25 (74) 18 (53)
Multifocality (n (%)) 20 (58) 25 (74) 0.2
Primary tumour size (mean (range); cm) 1.38 (0.1-4) 1.02-1.76 1.75 (0.1-5) 1.31-2.19 0.2
Microscopic extrathyroid extension (n (%)) 17 (50) 19 (53) 0.8
Lymph node metastases (mean + SD; n) 4950 3.11-6.70 6.4+6.0 4.47-8.65 0.2
Largest lymph node (mean (range); cm) 1.96 (0.45-4.00) 1.55-2.37 3.1 (0.5-9.5) 234-394 0.01
Pts with extracapsular extension (n) 10 10 1
Lymph nodes with extracapsular extension (mean (range); n) 2.2 (1-7) 0.78-3.62 2.1 (1-6) 0.86-3.54 1
Follow-up time (mean (range); y) 5.7 (1-13.9) 4.6—6.9 6.3 (0.4-15) 5.0-7.5 0.5

*n = 34. Pts = patients; CI = confidence interval; y = years; SD = standard deviation

lymph node parameters analysed. On multivariate ana-
lysis, none of the parameters were found to be signifi-
cantly associated with outcome.

Discussion

Differentiated thyroid carcinoma tends to recur in about
30 per cent of patients, usually (in about 66 per cent
of cases) within 10 years of initial therapy.” The two
most important and consistently demonstrable patient-
related factors known to influence the outcome of
recurrent disease are age at presentation and tumour
stage.”>*>"!” Rates of recurrence are highest for patients
younger than 20 years of age or older than 60 years."'
Children typically present with more advanced disease
and have more tumour recurrences after initial therapy
than adults, yet their overall survival is good.'*'
Another important factor is tumour size. Papillary
carcinomas smaller than 1 cm (microcarcinomas) are
generally much less frequently associated with recur-
rence, and the cancer-specific mortality rate is close
to zero.'*!'> In general, smaller tumours are associated
with one-third of the 30-year recurrence rates of larger
tumours. There is a linear relationship between tumour
size and recurrence or cancer-specific mortality,>!"'~!%
with prognosis growing incrementally poorer as tumour
size increases.'”** Extrathyroid extension and presence
of distant metastasis have also been associated with
recurrence and survival.'*'®"*

The prognostic importance of lymph node metasta-
ses has been a controversial issue. Some studies
showed that nodal metastases had no effect on recur-
rence or survival.”' ~>* Some reported that nodal metas-
tases are a risk factor for local tumour recurrence and
cancer-specific mortality.”>~° Others reported a correl-
ation between distant metastases and nodal metastases,
particularly if these are bilateral neck or mediastinal
metastases, or if there is extracapsular lymph node
extension.”* It has also been reported that nodal
involvement in older patients increases the risk of
recurrence,”* and that large (3 cm or greater) lymph
node metastases in older patients influence survival.
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Recently, several studies have consistently shown that
the presence of metastatic neck lymph nodes is an inde-
pendent risk factor for disease recurrence.?®~2’

Nevertheless, few studies have analysed the factors
that predict recurrence and persistence in patients pre-
senting with locoregional disease. Spires ef al.” in a
review of patients with regional disease at presentation
who underwent neck dissection, found no significant
difference in overall or disease-free survival between
patients with and without nodal extracapsular exten-
sion. However, the authors did not exclude other nega-
tive prognostic factors, such as extrathyroid extension
and distant metastases at presentation. Sex was the
only significant parameter for disease-free survival;
females had a significant advantage compared with
males.

Leboulleux ef al.® studied 148 patients with papillary
thyroid carcinoma and lymph node metastases or extra-
thyroid extension, all of whom underwent total thyroi-
dectomy and neck dissection followed by radioiodine
treatment. Neck dissection was performed routinely
in all patients with thyroid carcinoma, regardless of
the presence or absence of clinical or imaging evidence
of lymph node metastases. They found that 5.4 per cent
of patients had recurrent disease after a mean follow
up of 4.7 years, and 22 per cent had persistent
disease. The significant risk factors for recurrence
were: more than 10 lymph node metastases at presenta-
tion, and extracapsular extension of the metastases in
more than 3 lymph nodes. For persistent disease, the
risk factors included: tumours larger than 4 cm and
lymph node metastases in a central location.

In contrast to the study by Leboulleux ef al.® we
excluded patients with known negative prognostic
factors, such as large tumour size at presentation,
macroscopic extrathyroid extension and distant metas-
tases. In addition, we performed neck dissection only
in those patients with pre- or intra-operative evidence
of lymph node metastases. The latter fact may explain
our finding of a high recurrence or persistence rate
of 50 per cent within a mean follow-up period of
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6 years (range 1—15 years). This is nearly twice
the recurrence and persistence rates reported by
Leboulleux et al. At the same time, similar to the find-
ings of Spires and colleagues,” comparison of the
groups of patients with and without disease recurrence
yielded no statistically significant differences in
the presence of extracapsular extension in metastatic
lymph nodes.

In the current study, univariate analysis revealed that
patients with persistent or recurrent disease had signifi-
cantly larger metastatic lymph nodes than disease-free
patients. A metastatic lymph node larger than 3 cm
was significantly associated with persistent or recurrent
disease. We also noticed that males were more prone to
develop recurrence or persistence, though this was not a
significant finding. However, multivariate analysis
revealed that none of the parameters were significantly
associated with outcome.

We are aware that this is a retrospective case control
study, comprising a limited number of patients, which
may have prevented us from reaching more significant
conclusions. Nonetheless, the findings highlight con-
cerns that deserve attention in future studies and in
the current clinical management of patients with papil-
lary thyroid cancer.

e This paper focuses on a subgroup of papillary
thyroid carcinoma patients

e This subgroup present with pre- or intra-
operative evidence of cervical lymph node
metastases, and no other significant risk
factors

e The prognostic significance of specific lymph
node metastases characteristics has been little
studied

e In our retrospective study, this subgroup had
a high recurrence-persistence rate (50 per
cent)

e This rate highlights the negative prognostic
value of clinically evident lymph node
metastases

e Specific lymph node characteristics (number,
size and extracapsular extension) had no
prognostic significance

To summarise, this study showed that patients with
papillary thyroid carcinoma, who were diagnosed
with cervical lymph node metastases pre- or intra-
operatively, with no evidence of macroscopic extrathyr-
oid extension or distant metastases, had a very high rate
of disease recurrence or persistence (50 per cent). This
finding highlights the negative prognostic value of clin-
ically evident lymph node metastases. Nonetheless,
specific lymph node characteristics (number, size and
extracapsular extension) were not found to have prog-
nostic significance in this patient group.

https://doi.org/10.1017/50022215114000346 Published online by Cambridge University Press

References

1 Tuttle RM, Leboeuf R, Martorella AJ. Papillary thyroid cancer:
monitoring and therapy. Endocrinol Metabol Clin North Am
2007;36:753-78

2 Mazzaferi EL, Jhiang SM. Long-term impact of initial surgical
and medical therapy on papillary and follicular thyroid cancer.
Am J Med 1994;97:418-28

3 Tsang RW, Brierley JD, Simpson WIJ, Panzarella T,
Gospodarowicz MK, Sutcliffe SB. The effects of surgery, radio-
iodine, and external radiation therapy on the clinical outcome of
patients with differentiated thyroid carcinoma. Cancer 1998;82:
375-88

4 Yamashita H, Noguchi S, Murakami N, Kawamoto H, Watanabe
S. Extracapsular invasion of lymph node metastasis is an indica-
tor of distant metastasis and poor prognosis in patients with
thyroid papillary carcinoma. Cancer 1997;80:2268—72

5 Lundgren CI, Hall P, Dickman PW, Zedenius J. Clinically sig-
nificant prognostic factors for differentiated thyroid carcinoma.
Cancer 2006;106:524-31

6 Loh HC, Greenspan FS, Gee L, Miller TR, Yeo PP. pTNM
staging for papillary and follicular thyroid carcinomas: a retro-
spective analysis of 700 patients. J Clin Endocrinol Metabol
1997;82:3553-62

7 Spires JR, Robbins T, Luna MA, Byers RM. Metastatic papillary
carcinoma of the thyroid: the significance of extranodal exten-
sion. Head Neck 1989;11:242—-6

8 Leboulleux S, Rubino C, Baudin E, Caillou B, Hartl DM, Bidart
IM et al. Prognostic factors for persistent or recurrent disease of
papillary thyroid carcinoma with neck lymph node metastases
and/or tumor extension beyond the thyroid capsule at initial
diagnosis. J Clin Endocrinol Metabol 2005;90:5723-9

9 Gilliland FD, Hunt WC, Morris DM, Key CR. Prognostic
factors for thyroid carcinoma: a population based study of
15,698 cases from the Surveillance, Epidemiology, and End
Results (SEER) program, 1973-1991. Cancer 1997;79:564—73

10 Sherman SI, Brierley JD, Sperling M, Ain KB, Bigos ST,
Cooper DS et al. Prospective multicenter study of treatment of
thyroid carcinoma: initial analysis of staging and outcome.
Cancer 1998;83:1012-21

11 Mazzaferi EL. Management of a solitary thyroid nodule. N Eng/
J Med 1993;328:553-9

12 Dottorini ME, Viganti A, Mazzuccheli L, Lomuscio G,
Colombo L. Differentiated thyroid carcinoma in children and
adolescents: a 37-year experience in 85 patients. J Nucl Med
1997;38:669-75

13 Samuel AM, Rajashekharrao B, Shah DH. Pulmonary metasta-
ses in children and adolescents with well-differentiated thyroid
cancer. J Nucl Med 1998;39:1531-6

14 LiVolsi VA. Papillary lesions of the thyroid. In: LiVolsi VA, ed.
Surgical Pathology of the Thyroid. Philadelphia: WB Saunders,
1990;136-72

15 Brennan MD, Bergstralh EJ, van Heerden JA, McConahey WM.
Follicular thyroid cancer treated at the Mayo Clinic, 1946
through 1970: initial manifestations. Pathologic findings,
therapy and outcome. Mayo Clinic Proc 1991;66:11-22

16 Moosa M, Mazzaferri EL. Occult thyroid carcinoma. Cancer J
1997;10:180-8

17 Baudin E, Travagli JP, Ropers J, Mancusi F, Bruno-Bossio G,
Caillou B et al. Microcarcinoma of the thyroid gland: the
Goustav-Roussy Institute experience. Cancer 1998;83:553—9

18 Hay ID, Bergstralh EJ, Goellner JR, Ebersold JR, Grant CS.
Predicting outcome in papillary thyroid carcinoma: development
of a reliable prognostic scoring system in a cohort of 1779
patients surgically treated at one institution during 1940
through 1989. Surgery 1993;114:1050-8

19 Mazzaferri El. Papillary thyroid carcinoma: factors influencing
prognosis and current therapy. Sem Oncol 1987;14:315-32

20 LiVolsi VA. Follicular lesions of the thyroid. In: LiVolsi VA, ed.
Surgical Pathology of the Thyroid. Philadelphia: WB Saunders,
1990;173-212

21 Shaha AR, Loree TR, Shah JP. Prognostic factors and risk group
analysis in follicular carcinoma of the thyroid. Surgery 1995;
118:1131-8

22 Cady B. Staging in thyroid carcinoma. Cancer 1998;83:844-7

23 Lin JD, Liou MJ, Chao TC, Weng HF, Ho YS. Prognostic vari-
ables of papillary and follicular thyroid carcinoma patients with
lymph node metastases and without distant metastases. Endocr
Relat Cancer 1999;6:109—15


https://doi.org/10.1017/S0022215114000346

288

24 Hughes CJ, Shaha AR, Shah JP, Loree TR. Impact of lymph
node metastasis in differentiated carcinoma of the thyroid: a
matched pair analysis. Head Neck 1996;18:127-32

25 Sugitani I, Kasai N, Fujimoto Y, Yanagisawa A. A novel
classification system for patients with PTC: addition of the
new variables of large (3 cm or greater) nodal metastases and
reclassification during follow-up period. Surgery 2004;135:
139-48

26 Beasley NJ, Lee J, Eski S, Walfish P, Witterick I, Freeman JL.
Impact of nodal metastases on prognosis in patients with well-
differentiated thyroid cancer. Arch Otolaryngol Head Neck
Surg 2002;128:825-8

27 Mercante G, Frasoldati A, Pedroni C, Formisano D, Renna L,
Piana S et al. Prognostic factors affecting neck lymph
node recurrence and distant metastasis in papillary microcarci-
noma of the thyroid: results in 445 patients. Thyroid 2009;19:
707-16

28 Pellegriti G, Scollo C, Lumera G, Regalbuto C, Vigneri R,
Belfiore A. Clinical behavior and outcome of papillary thyroid

https://doi.org/10.1017/50022215114000346 Published online by Cambridge University Press

E SOUDRY, O HILLY, M PREIS et al.

cancers smaller than 1.5 cm in diameter: study of 299 cases.
J Clin Endocrinol Metab 2004;89:3713-20

29 Soyluk O, Selcukbiricik F, Ebril Y, Bozbora A, Kapran Y,
Ozbey N. Prognostic factors in patients with papillary thyroid
carcinoma. J Endocrinol Invest 2008;31:1032—7

Address for correspondence:

Dr R Feinmesser,

Department of Otolaryngology-Head and Neck Surgery,
Rabin Medical Center, Beilinson Campus,

Petah Tiqgwa 49100, Israel

Fax: +972 3 937 6467
E-mail: Fein@clalit.org.il

Dr R Feinmesser takes responsibility for the integrity
of the content of the paper
Competing interests: None declared



mailto:Fein@clalit.org.il
https://doi.org/10.1017/S0022215114000346

	Analysis of the prognostic significance of lymph node related characteristics in papillary thyroid carcinoma patients presenting with pre- or intra-operative evidence of cervical lymph node metastases
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	References


