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Association of Lymphovascular Invasion with Metastasis (Loco

regional Lymph Node or Distant) among Adult Filipino Patients with 

Papillary Thyroid Carcinoma: A Case Control Study 
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Department of Nuclear Medicine, St. Luke's Medical Center, E. Rodriguez Sr. Avenue, Quezon City 

ABSTRACT 

Background/ObjectiYe: Papillmy thyroid camizoma is the mOJ't cvmmon type eftl1yrotd cancer. 

Treatment includes surgery and remnant ablation with radioaaive iodin.e therapy wht!e follow-up 

111onironng includes f-131 whole body scan.sand dzyroglobu!tn 111oniloring. Ly111phowscular 

mvasion (L VI) has been wed as a predictor efmetastasif in. dijferem cancers. Therefore, ti might be 

weful tiz predicting metastasif in patienu with papt!!ary thyrotd carcino111a Jtnce metastasis tn tlzif 

tJrpe o
f 
caranoma travels via the lymphatic route. The pwpOJ'e ef t/uj Jtlldy was to determine 

the a.ssociation q
f 
L VJ wtih metastasis among patienu wtilz papillary thyroid carcinoma. 

Mcthodolo1,•J: Recvrdr ef patienu with paptflmy tlzyrotd carcinoma (hiftopatlzologic reporu, 

d1yroglobulin. levels and f-13I whole body scam) were reviewed. Univanate and mu!Livanate 

011afyses were petj-ormed Results: A total ef 108 subjecu were recruited for tlzif .flady, 41 ( 43. 5%)

of whid1 fwd L VT. There was no association folllld between LV! a11d metastasif on base!tize 

(p = 0. 12) a11dfollow-up .scan.s (p = 0.01). Howeve,; there was a,z asJoctation between metasrasif

resolution on follow-up scan.s and lugh-do.se radioactive treat111em (p - 0. 02) regardleJs efpresence 

or absence if L VI Conclusion: There was a s1g11!ficant associaaon qf the presence if L VI with 

elevated tlzyroglobu!ti1 levels (p-vaft1e < 0. 000 f). A J'1'g11!ficam assoaaao11 was also .seen with L VJ

and do.se aaivity with resoluao11 ef d1yroid rem11a11t, locoregional lymph node and dijtant 

metasta..s1s (p - 0. 02). Even tl10ugl1 no as.sociatto11 u;as .seen between L VJ and metaJtasiJ; a robust

percemage ef patienu with LV!were po.silive.for metaJta.sif on whole body scans. 
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INTRODUCTION 

There has been a steady increase in thyroid cancer 

incidence globally. In Europe, for example, it has 

been found that there has been a linear increase in 

incidence of thyroid cancer in Great Britain (I). This 

has led to a doubling of the number of cases 

diagnosed in Great Britain in the past 20 years. 

Across the Atlantic in continental United States, 

there has been a 2.4-fold increase in thyroid cancer 

incidence since 1973 to 2002 (2). In the local 

setting, there has been a recorded annual change of 

0.4% and 1.6% in incidence rates in males and 

females, respectively (3). 

The most common type of thyroid malignancy is 

papillary thyroid carcinoma (4). In addition to this, 
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papillary thyroid cancer incidence has been rapidly In another study by Miao et al. (12), it was revealed 

increasing worldwide in the past 15 years (5). A srudy that 65% (93/143), 22% (32/143) and 18% 

by Bernstein et al. suggests that thyroid cancer is (26/143) of patients with papiUary thy
roid cancer

more indolent or aggressive in Filipinos because they presenting with LVJ had ipsilateral paratracheal, 

tend to have more advanced cancer at diagnosis pretracheal and contralaceral paratracheal lymph 

compared co non-Hispanic whites (6). In the same node metastasis, respectively. IGm et al. (10) 

study, they found that Filipinos have a higher reported that L VI was associated v.rith lateral cervical 

incidence of developing thy
roid carcinoma compared lymph node metastasis in patients ,�rich papiJJary 

to other ethnic groups. Considering these recent thy
roid carcinoma. Koo et aJ. also found that

data, this is a problem locally. contralateral cervicaJ lymph node metastasis was 

A variety of recently used prognostic scoring systems 

take into consideration lymph node metastasis. 

This helps in pretreatment planning of the patient. 

PapillaI)' thyroid carcinoma metastasizes through 

a different route from the follicular type of thyroid 

cancer. Instead of spreading hematogenously, 

papilla!)' thyroid cancer metastasizes using the 

lymphatic route (7). Consequently, lymph node 

metastasis to proximal cenricaJ nodes happens. It 

has been noted that lymph node metastasis poorly 

and independently afTeccs disease-free survivaJ of 

patients in papillary thy
roid carcinoma (8).

Hisrologically, lymphovascular invasion (L VI) is a 

predictor oflymph node metastasis in the carcinoma 

of the cervix (9). In colorectaJ cancer, LVI is a poor 

prognostic factor (2). Not surprisingly, L VI is also 

associaLed \\rith cervicaJ lymph node metastasis in 

papillary thyroid carcinoma (10). 

In the srudy by Lim et al. ( 11), they retrospectively 

found that 36% (21 of 58) of patients with LVI 

in papillary thyroid microcarcinoma had ipsilateral 

central lymph node metastasis. In addition co this, 

they found out that LVJ and a high MACIS 

(Metastasis, Age, Completeness of resection, 

Invasion, Size of tumor) score were predictive of 

contraJateral cenricaJ lymph node metastases. 
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significantly increased in patients diagnosed to have 

papillary thyroid carcinoma with L VJ ( 13). 

GENERAL OBJECTIVE 

To determine the association of lymphovascular 

invasion (L VI) with local cenricaJ lymph node 

metastasis and distai1t metastasis among adult 

patients v.rith papillary thyroid carcinoma.

SPECIFIC O0JECTIVES 

1. To detemline demographics of patients \\ritl1 and

,�thouc L VI among aduJt patients with papillary

thyroid carcinoma

2. To determine the association of metastasis (local

or distant) in patients with L VJ among patients

wit!, papillary thyroid cai-cinoma

3. To determine the success rate of radioactive

iodine treatment among patients with papillary
thyroid carcinoma with and without L VI

4. To determine the association of dose acti,rity and

metastasis among patients with L VJ and those

patients without L VI

5. To determine the association of thyrnglobulin

levels in patients with and witliout L VI
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METHODOLOGY 

Study Design: 

This is a case control study. 

Study Population: 

Patients were recruited by reviewing baseline/post

RAI whole body scans done from January 2014 

ro December 2014 at a tertiar
y hospital. Their 

hisropathologic reports and thyroglobulin levels

were likewise reviewed. Their age, sex, radioactive 

iodine-131 treatment activity given and date, post

radioactive (baseline) 1-131 treatment whole body 

scan and date, follow-up whole body 1-131 scan 

report a11d date, and follow-up thyroglobulin levels

carcinoma "'�th lymphovascular invasion on 

histopathologic report

2. Control - patients diagnosed with papillary

thyroid carcinoma without lymphovascular

invasion on histopathologic report

3. Lymphovascular invasion - positive or reported

lymphovascular invasion in histopathology

4. High-dose radioactive iodine therapy

radioactive iodine therapy ,�th a dose of at least

3 700 Megabecquerels

5. Low-dose radioactive iodine rherapy

radioactive iodine therapy with a dose ofless than

3700 Megabecquerels

and date were collected and tallied. Age was recorded 6. Elevated thyroglobulin - thyroglobulin level of

as the patient's age stated at their post-thyroidecromy 

histopathologic reports, essentially the time the 

patient was diagnosed wid1 papillar
y thyroid 

carcinoma. Included subjects were adult patients (at 

least 18 years old) wirh papillary thyroid carcinoma 

who underwent total rhyroidectomy with 

histoparhologic reports and underwent radioactive 

iodine ablation. 

Erdusion Criteria: 

E.xcluded patients were patients ,,�thout follow-up 1-

131 whole body scan and/ or rhyroglobulin level

monitoring, patients diagnosed wirh thyroid

carcinoma other than papillary thyroid carcinoma,

and patients diagnosed wirh another malignancy

other than thyroid carcinoma. Patienrs were followed

greater than 2 nanograms per milliliter (ng/ mL) 

or 2 micrograms per liter (ug/L) 

7. Successful radioactive iodine treatment -

negative non-physiological uptake on 1-131

whole body scan and/ or thyroglobulin levels less

than 2 nanograms per milliliter (ng/mL) or 2

micrograms per liter (ug/L) on follow-up

8. Metastasis - presence of 1-131 uptake on any

part of the body other than physiologic tracer

uptake on follow-up 1-131 whole body scan

Sample Size: 

Sample size was calculated for an unmatched case

control study with 95% confidence interval, 80%

power, a ratio of 1: 1 cases and controls and an 

expected frequency of recurrence in control group of 
up for at least 6 months from the baseline/post- 13.6%, to be able to detect a 5.5 Odds ratio. The 
radioactive iodine tTeatment whole body scan. 

Opem£ional Defin.itiorn: 

1 . Case - patients diagnosed with papillary thyroid 

13.6% recurrence in control group was based on 

results of retrospective study undertaken by Kim et al 

( 10). The sample size required was 54 subjects (27 

controls and 27 cases). 
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The actual number of subjects recruited were 108 A significant association was seen between elevated 

patients wid1 papillary thyroid carcinoma who thyroglobulin on follow-up and presence of L VI. 

underwent thyroidectomy and radioactive iodine There was no significant association between L VI and 

merapy wiili 1-131 whole body scan wim and wimout metastasis on born baseline whole body scans. 

lymphovascular invasion. 

Sw1is1icaf Analysis: 

There was also no significant association between 

L VI and metastasis on follow-up whole body scans. 

However, a high percentage (44.6%) of patients ·with 
Statistical analysis was perfonned using SPSS ver. 

LVI had metastasis. 
12.0 (SPSS Inc., Chicago, IL, USA). Pearson chi-

square, log regression test for categorical variables 

was used in me univariate analyses of me clinical 

characteristics. Variables with a p-value of less than 

0.05 in me univariate analysis were included in 

multivariate logistic regression analysis. 

RESULTS 

A total of 108 patients were included in d1is study. 

Forty seven (43.5%) subjects were positive for 

lymphovascular invasion (L VI). This consisted of 

42 fem ales and 5 maJes wim a mean age of 41.85 

yea.rs old. A significant association was seen with 

younger age of diagnosis and L VI. There was no 

significant association between gender and L VI. 

Table 1. Demographics and baseline scan results 

L�mpho,·ascufar Lpnphornscular 

lnYasion ( +) lma,ion (-) p 

Age 41.85 ± 12.:30 47.00 ± 12.06 0.03 

Gender 

Male 5 (10.6%) 6(9.8%) 
Female 42 (89.4%) 55 (90.2%) 

Elevated Tg 
on follow-up 14 7 <0.0001 

LN metastasis on 
16 17 baseline 

Distant mctastasi 
on baseline 0.72 

Both LN and 
distant metastasis 4 
on baseline 
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On follow-up scans, presence of L VI was again not 

associated with metastasis despite thep-vaJue of0.07 

nearing the 0.05 mark (Table 2). 

Table 2. Follow-up 

New metastasis on IT-up 

Stable/Same on follow-up 

Regression on IT-up 

Resolution on IT-up 

L�1n1>ho.-ascular L�1nph0\ ascular 

Im as ion ( +) I m·asion (-) 

4(9.1%) 5 (11.1%) 

25 (56.8%) 27(60.0%) 

6(13.6%) 0 

9 (20.5%) 13 (28.9%) 

p-0.07

There was a significant association of resolution seen 

on follow-up scans in patients who received a dose 

activity of at least 3700 MBq regardless of presence 

or absence of L VI (p = 0.02). (Table 3) 

Table 3. Dose activity and mecascasis on follow-up scans in 

lymphova:scula.r Invasion (+)and lymphovascula:r Invasion(-). 

Dose New Same Regress Rcsoh·cd p 

�3700�IBq I (25.0%) 21 (84.0%) 6(100 %) 6(66.7%) 
-----------------0.02 
< 3700 �[Bq 3 (75.0%) 4 ( 16.0%) 0 3 (33.3%) 

On further stratification, a significant association was 

seen between resolution and gi,�ng at least 3700 

MBq 1-131 in follow-up scans (p = 0.02). (Table 4) 
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Table 4. Association of dose activity and metastasis among 

patients with lymphovascular invasion on follow-up scans and 

association of dose acti,�ty wid1 metastasis in lymphovascular 

invasion(-) patients. 

Dose Acthity Rcsoh·cd p-nluc 

Lymphovascular 3700 to <5550 MBq 
0.02 

invasion ( +) �5550MBq 5 

L)�nphovascular 3700 to <5550 MBq 4 

invasion(-) 0.009 
� 5550MBq 6 

A significant association was seen between metastasis 

and resolution on both baseline (p = 0.003) and 

follow-up scans (p = 0.009) in patients receiving at 

least 3700 MBq. 

DISCUSSION 

No significant association was seen between 

lyrnphovascular invasion (L VI) and metastasis 

(locoregionaJ lymph node or distant) on baseline and 

follow-up whole scans. This is contrary tO what Kim et 

aJ. ( 10) reported between the association of cervical 

thyroglobulin levels on follow-up and presence of 

L VI. L VI, then, may be considered a marker for 

elevated thyroglobulin levels on follow-up 

monitoring post thyroidectomy. 

Success rate of treatment was 80% (36/45) in 

patients with L VI-negative histopathologic reports. 

In patients with L VI-positive histopamologic reports, 

me success rate was 63% (28/ 44). Knowing that 

varying dose activities are given to these patients, 

it may be a good idea to increase the dose activity

given to these patients with L VI. This is because when 

subdivided between high-dose and low-dose 

treatment, a significant association was seen between 

disease resolution on follow-up scans in patients who 

received high-dose treatment. This is further 

vaJidated when on further stratification of high-dose 

activity between 3 700 MBq to less than 5550 MBq 

and at least 5550 MBq, a significant association ,vas 

seen between disease resolution on follow-up scans 

only in patients with L VI. 

lymph node metastasis and L VI. Though no 
No significant association was seen on disease 

association was seen, this sntdy taJlied aJmost haJf 
resolution on baseline scans. This is e�--pected as 

(44.6%) of tl1e patients wim LVI were positive for 

metastasis in meir baseline scans. Furthermore, 

aJthough not significant (p = 0.07), the association of 

L VI with metastasis on follow-up scans was nearing 

the 0.05 p-value. 

There was a significant association between younger 

age at diagnosis and L VI. The mean age of patients 

with L VI was 41.85 years old compared to the mean 

age of patients without L VI which was 4 7 years old. 

This suggests a more aggressive disease in younger 

patients. 

baseline/post-radioactive iodine treatment body 

scans are mostly requested in our institution 2 to 3 

days after treatment which is shorter man the half-life 

ofl-131. 

For patients without LVI, a significant association 

was seen between disease resolution on both baseline 

and follow-up scans and higher dose activity (at least 

3700 MBq). However, in these patients ,�ithout 

lymphovascular invasion, 5 patients developed new 

metastasis. Histopathologic reports were further 

reviewed in these patients. All 5 patients had surgical 

All the patients with elevated thyroglobulin levels on margins free of tumor. No blood vessel invasion was 

follow-up were positive for L VI. This demonstrated a seen. All of' them however, had a tumor larger than 

significant association in patients with elevated 1 cm with 1.1 cm as the smallest and 2.4 cm as 
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the largest. The patient who had a 1.1 cm tumor was 

reported to have multifocal rumors (4 foci). All the 

rest had a single focus. Furthermore, all of the 

5 patients were fem ales and above 45 years old. OnJy 

1 patient was below 50 years old. As Davies et al. 

mentioned, being Filipino may be a factor for a more 

advanced and essentially aggressive disease (2). 

CONCLUSION 

There is a significant association between the 

presence of lymphovascular invasion (L VI) and 

elevated thyroglobulin levels on follow-up. Likewise, 

there is a significant association between L VI and 

dose activity with resolution of thyToid remnant, 

locoregional lymph node and distant metastasis. 

Relatively young age is associated with L VI. Gender is 

not associated with L VI. Higher dose activity received 

is associated with metastasis resolution on follow-up 

whole body scans. For L VI-positive patients, a higher 

dose acti,�ty is also associated \\�th metastasis 

resolution on follow-up whole body scans. For LVI

negative patients, a significant association is seen 

between metastasis resolution on baseline and follow

up whole body scans and those who received high 

dose treatment, 

Limitations of the study stem from its srudy design. 

Being a case control study, it could not accurately 

estimate the risk of patient metastasis unJike cohort 

studies. Furthermore, no standard therapy was done 

in our subjects. Patients had ditf erent anending 

physicians handling them such as endocrinologists 

and nuclear medicine physicians. 

Based on the results of this study, it is recommended 

to give at least 3700 MBq in patients with L VI. Also, 
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pre-radioactive iodine therapy whole body scan may 

be useful in patients with and without L VI. This will 

help in tailoring the dose activity to be given to the 

patient if ever metastasis is seen on pre-radioactive 

iodine therapy scans. Though known to all astute 

clinicians, it is also recommended to be more 

suspicious of metastasis in female Filipino patients 

,,�th or without L VI aged 45 years old and above. 
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