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Prognosis and prognostic factors of patients with papillary
carcinoma showing distant metastasis at surgery (M1 patients)

in Japan
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Abstract. Distant metastasis (DM) at surgery is a prominent prognostic factor in patients with papillary carcinoma of the
thyroid. However, the clinical outcomes of these patients (M1 patients) remain unclear. In this study, we investigated the
prognosis and prognostic factors of M1 patients. Seventy-one of 5969 patients who underwent initial surgery in Kuma
Hospital between 1987 and 2004 were classified as M1 and enrolled in this study. Five-year and 10-year cause specific
survival (CSS) rates were 78.8 + 5.2% and 76.3 + 5.7%, respectively. Patients aged 55 years or older, having tumor larger
than 4 cm, massive extrathyroid extension to adjacent organs other than the recurrent laryngeal nerve and cricothyroid or
inferior constrictor muscle, and DM to organs other than the lung showed a significantly worse CSS on univariate analysis.
On multivariate analysis, the first three parameters were recognized as independent prognostic factors for M1 patients.
Patients who underwent locally curative surgery, having DM showing radioactive iodine (RAI) uptake, and who underwent
thyroid stimulation hormone (TSH) suppression therapy showed a better CSS rates than those who underwent only palliative
surgery, having DM without RAI uptake, and who did not undergo TSH suppression therapy, although there was no significant
difference in CSS between these groups. These findings suggest that evaluation of preoperative and intra-operative findings
is important to predict the prognosis of M1 patients, the same as that in patients without DM. Locally curative surgery, RAI

therapy, and TSH suppression therapy are actively recommended for M1 patients when conditions permit.
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PAPILLARY CARCINOMA is the most common
malignancy originating from the thyroid, and gener-
ally shows an indolent nature. However, cases show-
ing certain characteristics are progressive and have a
dire prognosis. It is well-known that papillary carcino-
ma frequently metastasizes to regional lymph nodes,
but it can also show metastasis to distant organs with
less frequency. Indeed, distant metastasis (DM) is re-
garded as one of the aggressive characteristics of pap-
illary carcinoma [1, 2], although radioactive iodine
(RAI) therapy is considered effective. To date, sev-
eral groups have investigated the prognosis of papil-
lary carcinoma patients demonstrating DM [3-8], but
little is known about the prognosis of patients showing
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DM at surgery, corresponding to M1 patients accord-
ing to UICC TNM classification [9]. In this study,
we investigated prognostic factors predicting cause-
specific survival (CSS) of M1 patients in a series of
71 patients who underwent initial surgery at Kuma
Hospital. Furthermore, we also investigated the clini-
cal significance of locally curative surgery, RAI thera-
py and TSH suppression therapy for M1 patients.

Patients and Methods

Patients

Between January 1987 and December 2004, 5969
patients underwent initial surgical treatment for papil-
lary carcinoma at Kuma Hospital. Of these patients,
71 (1%) were classified as M1. DM was detected on
preoperative imaging studies such as roentgenogra-
phy, CT scan, thallium scintigraphy and MRI in 50 pa-
tients. In the remaining 21 patients, DM was detect-
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Fig. 1 Flow chart of postoperative treatment of 71 patients.

ed on postoperative whole body scan (WBS) using a
small amount of RAI (3-13 mCi) 1-2 months after sur-
gery. Patients consisted of 51 females and 20 males
and ages ranged from 11 to 85 years (average 49
years). We excluded patients with a component show-
ing anaplastic transformation or having other thyroid
malignancies such as follicular carcinoma, medullary
carcinoma and malignant lymphoma.

Organs showing metastasis at surgery were the lung
in 60 patients, bone in 5 patients, lung and bone in 5
patients, and lung and brain in 1 patient. Total thy-
roidectomy was performed for 66 patients and the re-
maining 5 underwent hemithyroidectomy. Sixty pa-
tients underwent both central node dissection and
modified radical neck dissection (MND), and one of
these also underwent mediastinal lymph node dissec-
tion. Seven patients underwent central node dissection
only and lymph node dissection was not performed in
the remaining 4. Fifty-seven patients underwent lo-
cally curative surgery but only palliative surgery was
performed for the remaining 14.

Postoperative treatment and prognosis

Postoperative treatment of 71 patients is summa-
rized in Fig. 1. All 21 patients whose DM was detect-
ed on postoperative WBS underwent RAI therapy us-
ing 100-150mCi from 1 to 14 times. Of 50 patients
having DM detected on preoperative imaging stud-
ies, 45 underwent total thyroidectomy. Due to legal
restrictions, the application of RAI therapy is limited

in Japan. Therefore, we recommend RAI therapy for
younger patients with DM that was preoperatively de-
tected on a priority basis. In our series, 10 of 13 pa-
tients who underwent RAI therapy without WBS af-
ter initial surgery were younger than 55 years. FEight
patients showed RAI uptake in DM. Twenty-two pa-
tients underwent WBS to investigate whether DM
would show RAI uptake and 17 of these patients were
aged 55 years or older. RAI uptake to metastatic le-
sions was observed in 8 of these patients and these 8
patients underwent RAI therapy. In 16 patients with
DM that was detected on preoperative imaging stud-
ies and showed RAI uptake, RAI therapy was per-
formed from 1 to 7 times. Of 14 patients without RAI
uptake on WBS, 3 underwent RAI therapy thereafter.
However, none of these 3 patients showed RAI uptake
to DM. The remaining 10 did not undergo WBS or
RAI therapy for various reasons such as advanced age,
poor general conditions and patient refusal.

The follow-up periods after surgery ranged from 2
to 252 months (average 94 months). We generally rec-
ommend thyroid stimulating hormone (TSH) suppres-
sion therapy, which was performed for 56 patients in
this series. The remaining 15 did not undergo TSH sup-
pression therapy because of patient refusal, presence of
cardiac disease, or advanced age. Nine patients under-
went external beam radiation therapy and 5 underwent
oral administration of anticancer drugs. Six patients
showed recurrence to local organs. To date, fifteen pa-
tients (21%) have died of thyroid carcinoma.
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Table 1 Comparison of backgrounds and clinicopathological features of MO and M1 patients
M1 patients (n=71) MO patients (n=5898) p values
Gender (M/F) 20(28%)/51(79%) 638(11%)/5260(89%) <0.0001
Age (yrs) 49.5+20.8 50.1+14.1 Not significant
Tumor size (cm) 3.6+1.5 22+1.5 <0.0001
Extrathyroid extension o o N o
Massive/no or minimal 38(54%)/33(46%) 754(13%)/5144(87%) <0.0001
N factor o o o o
NIb/NO, Nla 51(72%)/20(28%) 1078(18%)/4820(82%) <0.0001
CSS rates (%)
100
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40 CRREY L - than the lung (n=11)
20 - p=0.0072
O —
T T T T
0 5 10 15
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Fig. 2-a Comparison of CSS between patients with DM to the lung only and those to organs other than the lung.

Statistical analyses

Fisher’s exact test and Mann-Whitney U test were
used to compare variables. Kaplan-Meier method
and log rank test were used to analyze time-depen-
dent variables. These analyses were performed using
StatView-J 5.0. A p value less than 0.05 was regarded
as significant. Cox-hazard regression model was ad-
opted for multivariate analysis.

Results

Table 1 indicates the backgrounds and clinicopatho-
logical features of MO and M1 patients. The incidenc-
es of male gender, massive extrathyroid extension and
N1b (clinical lateral node metastasis [9]) were signifi-
cantly higher in M1 patients than those in MO patients.
Furthermore, tumor size was larger in M1 patients
than that in MO patients.

We investigated the CSS of 71 patients with DM at
surgery. As indicated above, 15 of these patients have
died of carcinoma during follow-up to date. Five-
year and 10-year CSS rates were 79% (78.8 + 5.2%)

and 76% (76.3 £ 5.7%), respectively. Sixty patients
showed metastasis at surgery in the lung only and 5
showed metastasis in the bone only. Metastasis to the
lung and bone was observed in 5 patients and the re-
maining 1 showed metastasis in the brain. Patients dis-
playing DM to organs other than the lung (p = 0.0072)
showed a significantly worse CSS than those display-
ing DM only to the lung (Fig. 2-a). We then investi-
gated how conventional prognostic factors of papillary
carcinoma are linked to the prognosis of M1 patients.
Patients aged 55 or older (p = 0.0003) and having tu-
mor larger than 4 cm (p = 0.0010) were more likely to
die of carcinoma (Figs. 2-b, c). Thirty-eight patients
(54%) showed extrathyroid extension corresponding
to T4a in the UICC classification [9]. Of these 38 pa-
tients, 12 showed extension only to the recurrent la-
ryngeal nerve, cricothyroid muscle, or inferior con-
strictor muscle. In this study, we re-classified these 12
as negative for massive extrathyroid extension and the
remaining 26 showing extension to the trachea, esoph-
agus, jugular vein, innominate vein, or larynx as posi-
tive for massive extension. These 26 patients showed
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Fig. 2-b Comparison of CSS between patients 55 yrs or older and those younger than 55 yrs.
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Fig. 2-¢ Comparison of CSS between patients having tumor larger than 4 cm and those having tumor 4cm

or smaller.

a significantly worse CSS of patients (Fig. 2-d). Male
patients tended to show worse CSS than female pa-
tients, but the difference was not significant (p =
0.0566). Other clinicopathological features such as
clinical and pathological lymph node metastases, mul-
tifocality, and involvement of poorly differentiated le-
sion [10] were not related to CSS of patients (data not
shown). Table 2 indicates the results of multivariate
analysis. Tumor size larger than 4 cm, age 55 or old-
er, and massive extrathyroid extension were regarded
as independent prognostic factors.

Table 3 indicates the relationship of locally curative
surgery, RAI uptake, timing of DM detection (preop-
erative imaging studies or postoperative WBS), and
TSH suppression therapy to patient age. All these vari-

ables were positively correlated with patient age and
especially, all patients except for one whose DM was
detected on postoperative WBS were younger than 55
years. Ten-year CSS rate of patients who underwent
locally curative surgery was 78%, which was 15% bet-
ter than that of those who received locally palliative
surgery, although there was no significant difference
in CSS between these groups (Fig. 3-a). As shown in
Figs. 3-b and c, uptake of RAI and timing of DM de-
tectioin did not significantly affect CSS of patients,
but there were significant differences in the 10-year
CSS rates between groups, 6% and 23%, respectively.
Of 37 patients showing RAI uptake, 10-year CSS rates
of 21 whose DM was detected on postoperative WBS
were 19% better than that of 17 whose DM was ob-



Prognosis of papillary carcinoma patients with distant metastasis 527

CSS rates (%)
100 el
L 0,
1 . 87%
80 7 : . .
L Massive extrathyroid
- L] .
L extension (-) (n=45)
I
60 Tl o x . .
i 56% 56% Mass'lve extrathyroid
extension (+) (n = 26)
40
20 -
i p=0.0086
0 —
T T T T
0 5 10 15

Years after surgery
*Except for recurrent laryngeal nerve and cricothyroid or inferior constrictor muscle

Fig. 2-d Comparison of CSS between patients having and not having massive extrathyroid extension to
organs other than the recurrent laryngeal nerve and cricothyroid or inferior constrictor muscle.

Table 2 Multivariate analysis regarding CSS of M1 patients

Variables p values Hazard ratio (95% confidence interval)
Tumor size larger than 4cm 0.0075 5.78 (1.59-20.8)

Age 55 yrs or older 0.0056 7.66 (1.81-32.34)

*Massive extrathyroid extension 0.0289 3.58 (1.14-11.23)

DM to organs other than the lung 0.1805 2.30 (0.68-7.81)

Table 3 Relationship of locally curative surgery, RAI uptake, timing of DM detection, and TSH

suppression therapy to patient age

Age younger than 55 yrs 55 yrs or older p values
Locally curative surgery 35(95%)/2(5%) 22(65%)/12(35%) 0.0022
Yes/No

RAI uptake (+/-) 32(91%)/3(9%) 5(24%)/16(76%) <0.0001
Timing of DM detection o o o o
Preoperative/postoperative 17(46%)/20(54%) 33(97%)/1(3%) <0.0001
TSH suppression therapy 33(89%)/4(11%) 23(68%)/11(32%) 0.0406

Yes/No

served on preoperative imaging studies, although the
difference in CSS between these two groups did not
reach significance (Fig. 3-d). Similarly, TSH suppres-
sion therapy did not significantly affect patient prog-
nosis in our series (Fig. 3-e), but CSS rates of patients
receiving TSH suppression therapy were better than
those without TSH suppression therapy (15% for be-
tween-group difference for 10-year CSS rates).

Discussion

To date, several studies about the prognosis of pa-
tients with thyroid carcinoma showing DM have been

published [3-9]. However, most studies analyzed pa-
tients with DM at surgery and those showing DM dur-
ing follow-up after surgery as a single group. Some
studies investigated the prognosis of patients with DM
at presentation, but analyzed both papillary and fol-
licular carcinomas as “differentiated carcinoma” in a
single group [6, 7]. This study investigated the prog-
nosis of papillary carcinoma showing DM at surgery,
including cases of DM detected on WBS in the imme-
diate postoperative period.

DM at surgery (M1) is the strongest prognostic fac-
tor of papillary carcinoma as shown previously [11],
and M1 patients more frequently had clinicopathologi-
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Fig. 3-a Comparison of CSS between patients who underwent and did not undergo locally curative surgery.
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Fig. 3-b Comparison of CSS between patients with and without RAI uptake.
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Fig. 3-¢c Comparison of CSS between patients whose DM was detected on postoperative WBS and on
preoperative imaging studies.
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Fig. 3-d Comparison of CSS between 17 patients with RAI uptake whose DM was detected on
preoperative imaging studies and 21 patients whose DM was detected on postoperative WBS.

CSS rates (%)
100 -

80

60

40 -

20

TSH suppression (+) (n = 56)

---------- TSH suppression (-) (n = 15)

p=0.2780

T T T T

0 5 10 15
Years after surgery

Fig. 3-e Comparison of CSS between patients who underwent and did not undergo TSH suppression.

cal features reflecting biologically aggressive behav-
iors such as male gender, large tumor size, extrathy-
roid extension and clinical lymph node metastasis
(Table 1). In our series, the incidence of M1 patients
was 1% and the 5-year and 10-year CSS rates of M1
patients were 79% and 76%, respectively. Previous
studies from western countries adopting various study
designs showed a higher incidence and worse progno-
sis of patients with DM [3-7]. Furthermore, Sugitani
et al. used a series of 86 Japanese patients, includ-
ing 44 showing recurrent DM after surgery, and dem-
onstrated that the incidence of patients having DM at
presentation or recurrent DM was 8% and the 5-year
and 10-year survival rates were 63% and 45%, respec-
tively [8], which were worse than those in our series.
All of these studies included patients who were treated
before the prevalence of ultrasound for mass screening

of the thyroid and carotid artery, which have contrib-
uted markedly to the detection of thyroid carcinoma in
the early stage. Our series consisted only of patients ac-
cumulated in the era of routine ultrasound since the lat-
ter 1980s, which may be a reason for this discrepancy.
In this study, we investigated how conventional
prognostic factors of papillary carcinoma affect patient
prognosis and demonstrated that age 55 years or old-
er, tumor size larger than 4 cm, and massive extrathy-
roid extension independently affected the CSS of M1
patients. In a series of 6015 papillary carcinoma pa-
tients, we previously showed that tumor size larger
than 4 cm, massive extrathyroid extension, age 55 or
older, male gender, and clinical lymph node metastasis
in the lateral compartment are independent prognostic
factors for CSS together with M1 [11]. Interestingly,
the first three of these factors were also regarded as in-
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dependent prognostic factors for the subset of M1 pa-
tients. Male patients tended to show a worse progno-
sis, although the p value did not reach significance (p
= 0.0566). Thus, the prognosis of M1 patients can be
predicted by preoperative and intra-operative evalua-
tion of clinicopathological features of patients in the
same manner as those without DM. However, in our
series, lymph node metastasis did not affect the prog-
nosis of M1 patients, which is consistent with the find-
ings of previous studies [3-7]. Sugitani et al. showed
that node metastasis 3 cm or larger was a prognostic
factor of patients with DM [8]. We also analyzed the
prognostic value for this factor but obtained a negative
result (p = 0.1742). The reason for this discrepancy
remains unknown, but the 10-year CSS rate of patients
with node metastasis 3 cm or larger was 16% lower
(66% vs 82%) than that of those without node metas-
tasis 3 cm or larger, indicating the possibility of type
II error due to the lack of statistical power.

Previous studies showed discrepant data for the
prognostic value of metastatic sites [3-8]. In our se-
ries, DM to organs other than the lung worsens pa-
tient prognosis on univariate but not on multivariate
analysis. This may be because only 11 patients (15%)
showed DM to the sites other than the lung, but at
least at present, it is tentatively concluded that meta-
static site is not a stronger prognostic factor than the
three listed above for M1 patients.

Local curativity, RAI therapy and TSH suppression
therapy are important issues for therapeutic strategy of
M1 patients. As shown in Table 3, local curativity was
inversely linked to patient age, indicating that M1 pap-
illary carcinoma in patients with advanced age is more
invasive than that in those in younger patients. There
are controversial findings in previous studies about the
prognostic significance of local curativity [12-14]. In
our series, although local curativity was not signifi-
cantly related to patient prognosis, CSS rates of pa-
tients receiving locally curative surgery were better
than those of patients without locally curative surgery.
In order to decrease the incidence of death from local
carcinoma growth and to improve the quality of life
for patients, locally curative surgery should be recom-
mended for M1 patients whenever possible.

RALI therapy is known as a standard adjuvant ther-
apy for thyroid carcinoma predominantly in western
countries and is effective especially for younger pa-
tients [15-17]. However, Sugitani et a/. showed that
RAI therapy was not significantly linked to patient

prognosis [8]. In our series, the prognosis of patients
showing RAI uptake to DM did not significantly dif-
fer from that of those without RAI uptake. However,
there was a marked difference of CSS rates between
these groups, indicating that the lack of significance is
due to a type II error. We can therefore conclude that
all M1 patients fundamentally have an indication for
RAI therapy and if their DM shows RAI uptake, con-
tinuous therapy should be performed. In our series,
22 patients underwent WBS instead of RAI therapy
to investigate whether their DM would show RAI up-
take. WBS screening is time-consuming but it was
performed because of legal restrictions on the admin-
istration of large amounts of RAI In our series, RAI
uptake was inversely linked to patient age, indicat-
ing that RAI therapy without WBS should be recom-
mended for younger patients on a priority basis, if the
capacity is limited. Patients whose DM was detect-
ed on postoperative WBS showed a better CSS rates
than those whose DM was preoperatively detected on
imaging studies and showed RAI uptake. This may
be because the volume of metastatic sites reflects the
prognosis of patients and patients having DM with
undetectable volume on imaging studies might show
more favorable outcomes.

TSH suppression therapy has been widely adopted
in western countries and previous studies from west-
ern countries showed that TSH suppression therapy
decreased the risk of recurrence and death from dif-
ferentiated carcinoma [18, 19]. In our series, although
there was no significant difference, CSS of patients
with TSH suppression was markedly better than that
of those without it, indicating that TSH suppression
therapy is actively recommended for M1 patients un-
less they have complications that contraindicate TSH
suppression such as cardiac disease and osteoporosis.

In summary, we demonstrated that tumor size larg-
er than 4 cm, age 55 years or older, and massive ex-
trathyroid extension to adjacent organs other than the
recurrent laryngeal nerve and cricothyroid or inferior
constrictor muscle are independent predictors of CSS
for patients with papillary carcinoma showing DM at
surgery. Evaluation of preoperative and intra-opera-
tive findings is important to predict prognosis of these
patients, the same as it is in those without DM. For
M1 patients, total thyroidectomy, RAI therapy and
TSH suppression therapy are recommended in order
to decrease carcinoma death rates as and when condi-
tions permit.
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