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women (71% vs 62%, P=0.03) and
had stage 1 tumors (15% vs 5%);
whereas, fewer had stage 3 tumors
(13% vs 20%, P<0.001), follicular
carcinoma (19% vs 25%, P<0.05) or
tumors that were locally invasive
(5% vs 13% P<0.05). Because of this,
patients with stage 2 or 3 tumors
were stratified into two groups:
patients either treated with (n=350)
or without (n=802) 131]. Patients
treated with 131 still had more
adverse baseline risk factors, but
nevertheless had lower 30-year
recurrence (16% vs 38%, P<0.001)
and cancer-specific mortality rates
(3% and 9% P=0.03, Figure 6) than
those not treated with 1311,

After initial surgery, 212 patients
in our study had known or suspected
residual disease when they were
treated with 1311; at 30 years, they
had about half the rate of recurrence
(20% vs 41%, P<0.001) and cancer-
specific mortality (5% vs 9%, P=NS)
of patients not treated with 1311,

Multivariate Analysis

Cox regression in patients without
distant metastases at the time of
initial therapy indicated that local
tumor invasion, lymph node metas-
tases, tumor size, and 13!] (given
with T,) therapy had significant
independent effects upon recurrence
(Table 5). Cancer-specific mortality
was affected by the patient’s age at
the time of initial therapy, time to
treatment, local tumor invasion,
lymph node metastases, tumor size,
female sex, thyroid surgery greater
than lobectomy, and 1311 (given with
T,) therapy.

131} treatment of distant
metastases. 1311 therapy is most
effective in young patients with
pulmonary metastases that concen-
trate the isotope. In a study of 283
patients with distant metastases,
four independent variables that
adversely affected survival were
found: 1) extensive metastases,

2) older age at discovery of the
metastases, 3) absence of 131] uptake,
and 4) moderately differentiated
follicular cell type.6? In another
study of 123 patients with distant
metastases, 1311 uptake was
achieved most often and 10-year
survival was greatest (80%) in
young patients with papillary carei-
noma whose chest x-rays showed
fine pulmonary metastases.”
Survival in the others was only 29%
at 10 years and 12% at 15 years.
The best prognosis—sometimes
associated with apparent cure after
131 therapy—is with lung metas-
tases seen only on 131] imaging and
not by x-ray or computed tomogra-
phy (CT). Among 23 patients treated
with 131 for diffuse pulmonary
metastases detected only by 1311
imaging, 87% had no lung uptake on
subsequent scans.’l After 1311
therapy, serum Tg became undetect-
able and lung computed tomography
scans showed disappearance of the
micronodules in almost half the
patients, whereas lung biopsy
showed no evidence of disease in
two. In another study, patients

considered free of disease after 1311
therapy survived three times longer
than those with persistent disease. 27
In another study, 65% of 20 patients
with only pulmonary metastases
had a complete response to 1311
therapy; there were no relapses
after 4 to 32 years.

Initial Therapeutic
hoices

Choice of therapy. In our clinic,
therapeutic choices are made as
summarized below. After they have
been informed of the potential risks
and benefits of therapy, patients
with tumors of different stages are
treated somewhat differently.”3

Stage I tumors. Patients with
small (<1.5 cm) tumors may be ade-
quately treated with lobectomy and
T, alone. This includes single papil-
lary carcinomas that are confined
clearly to one lobe or follicular
carcinomas with minimal capsular
invasion. When a stage 1 tumor is
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Figure 6. Cancer mortality in patients with stage 2 or 3 tumors treated either with (n=305) or without
(n=802) '*'I. Of those treated with "*'I, more were males (38% vs 30%, P=0.02) and more had lymph node
metastases (53% vs 45%, P<0.05) and stage 3 tumors (23% vs 16%, P<0.01). The two groups were
comparable with respect to other risk factors. Vertical bars represent standard errors. Numerators are the
number of events during and denominators the number of patients at the beginning of each time interval.
Vertical bars are SEM. Reproduced from Mazzaferri and Jhaing'? with permission.
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discovered postoperatively after sub-
total thyroidectomy, we do not rou-
tinely advise $31] therapy because a
large thyroid remnant often requires
high or multiple doses for ablation
and often is associated with severe
radiation thyroiditis.”

When the diagnosis is known
preoperatively, however, near-total
thyroidectomy is preferred because
tumor stage is often not apparent
until after the specimen has been
studied by the pathologist and 1311
scanning has been done. If unilateral
lobectomy or nodule excision was
the initial operation, we advise
completion thyroidectomy and <30
mCi (1<1100 MBq) 131] for the
following stage 1 tumors: papillary
variants with known aggressive
behavior, multiple primary tumors,
most follicular carcinomas, and for
most patients >45 years, particularly
men. We advise T, in doses suffi-
cient to maintain the serum TSH
concentration in the low-normal
range in this group. If 131 uptake in
the thyroid remnant is <1% at 48
hours, a second ablation is unlikely
to be of further benefit. Even when
thyreid bed uptake is slightly above
1%, another therapeutic dose of 1311
need not be given if there is no
evidence of residual thyroid
carcinoma (Tg <10 ng/mL) when
the serum TSH concentration is
>30 pIU/mL.

Stage 2 tumors. For tumors that
are 1.5 to 4.4 cm in diameter, with or
without cervical lymph node metas-
tases, that are not invasive locally
we advise total or near-total thy-
roidectomy with modified neck dis-
section for lymph node metastases
recognized at surgery, followed by
131] therapy. If we think the tumor
was resected completely and the
diagnostic 1311 scan shows no uptake
outside the thyroid bed, 30 mCi
(1110 MBq) 1311 is administered 6
weeks after surgery. Repeat 30 mCi
(1110 MBg) doses are given 1 year
later if 1311 uptake in the thyroid bed
is above 1% and the serum Tg
concentration during T, therapy is

2 Table§

at Initial Ihagnosis (n=1322)

Cox Regression Models

Recurrence in Patients Without Distant Metastases

95% Confidence

Hazard Ratio Interval P
Local tumor invasion® 1.7 11.1-2.4] <0.01
Lymph node metastases” 1.4 [1.1-1.8] <0.01
Tumor size® 1.3 [1.2-1.3] <(1.001 )
Radioiodine therapy? 0.4 10.3-0.5] <0.001

at Initial Diagnosis (n=1322)

Cancer Deaths in Patients Without Distant Metastases

Age® 2.4 12.0-2.9] <0.001
Time to treatment’ 2.8 [1.3-4.9} <0.01
Local tumor invasion 2.6 {1.1-4.2] <0.05
Lymph node metastases 1.8 11.1-3.4] <{.05
Tumor size 1.3 [1.1-1.5] <0.01
Female® 0.5 10.3-0.9] <(.05
Radiviodine therapy 0.4 [0.2-0.91 <0.05
Surgery more than lobectomy? 0.4 10.2-1.0] <0.05

g versus male b vs lobectomy or less than lobectomy

a local tumor invasion present vs absent b lymph node metastases present vs absent

¢ tumor diameter stratified into 1 em increments from tumors smaller than 1 em to 5 am
d radiniodine therapy (plus thyroid hormone) vs no radiolodine e age stratified by 10 year
increments ftime to treaiment =<12 months vs more than 12 months

Reproduced with permission from Mazzaferri and Jhiang™

>5 ng/mL. For more aggressive
tumors—incompletely resected or
with bilateral or mediastinal lymph
node metastases—Ilarger 1311 doses
from 150 to 175 mCi (5550 to 6475
MBq) are given. Ty is given at
dosages sufficient to maintain

the serum TSH concentrations just
below normal for several years;
thereafter, sufficient T, is given to
keep serum TSH concentrations in
the low-normal range.

Stage 3 tumors. For tumors that
are large (>4.5 cm) or invading local
structures, we advise total thyroidec-
tomy and modified neck dissection for
Iymph node metastases recognized at
surgery followed by 1311 therapy. If
there is any question that residual
tumor remains after surgery, as with
locally invasive tumors, at least 150
mCi (5550 MBq) 1311 should be given

followed by doses of T sufficient to
maintain the serum TSH just below
normal. If the tumor does not concen-
trate 131, external radiotherapy is
given. Long-term, serum TSH concen-
trations are maintained in the low-
normal range if serum Tg remains
below 5 ng/mL during T, therapy.

Stage 4 tumors. We initially treat
patients with stage 4 disease with
total thyroidectomy and modified
neck dissection as required, followed
by 200 mCi (7400 MBq) 1311 when
the tumor concentrates 1311, T, is
given in doses sufficient to maintain
the serum TSH below normal, often
less than 0.1 pU/mL. Over the long-
term, however, if serum Tg is main-
tained below 5 ng/mL, serum TSH is
kept in the low-normal range.

131] treatment is repeated at 6- to
12-month intervals until the tumor
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ne longer concentrates it, large
cumulative doses are reached, or
there are adverse effects. We try to
wait a full year between treatments
and try to keep the cumulative dose
<500 mCi (18500 MBg) in children
and 700 mCi (25800 MBq) in adults.
Although there is no specific limit
to the cumulative dose that can be
administered safely, and more than
2000 mCi (74,000 MBq) can be given
without long-term adverse effects,
such large cumulative doses should
be avoided. The whole-body radiation
doses for each patient should be
kept under 206 rads (2 Gy) in most
patients, or under 300 rads (3 Gy)
in those with rapidly progressive
disease. This results in total cumula-
tive 131] doses of about 450 to 680
mCi (16650 to 25160 MBq).7> Total
cumulative doses of 1,000 mCi
(37000 MBq) or more can be given
to patients with sericus distant
metastases, but the frequency of com-
plications rises.7276 Moreover, there
is an apparent loss of benefit from
131] in patients receiving more than
500 mCi (1850 MBq), although the
reasons are not clear.2

The most worrisome long-term
complications of 131] therapy are
damage to the gonads and bone mar-
row. Temporary amenorrhea and
elevated serum gonadotropin concen-
trations develop in middle-aged
women the first year after therapy,
which is not usually a problem in
younger women. In young men, the
sperm count may be reduced slightly,
but infertility is rarely a problem
unless larger (>500 mCi) cumulative
doses of 131] are given. Although bone
marrow damage is potentially a more
serious probiem, the lifetime risk of
leukemia after 131] therapy is so small
(<0.33%) that it does not cutweigh the
benefit of treatment. One study®
estimated that the absclute risk of
death from recurrent thyroid cancer
is 4- to 40-fold greater than that from
leukemia, depending upon the age at
which the thyroid cancer is diag-
nosed. When lower total cumulative
doses of 131 (600 to 800 mCi) are
given at widely spaced intervals (12

months), long-term effects on the bone
marrow are minimal and few cases of
leukemia have been reported.824

Conclusion

Although it is unlikely that
controversies surrounding the initial
management of thyroid carcinoma
will be resolved in the near future,
mortality from it has diminished in
the past several decades. There
has been a gradual and significant
improvement in 5-year survival
rates for thyroid carcinoma of all
types: estimated to be ~83% in 1960
to 1963, survival rates have
increased from 91.8% in 1974 to
1976 to 94.2% in 1981 to 1986.77
Although a number of factors may
be responsible for this improvement,
it is likely that early diagnosis and
effective initial management,
particularly of differentiated thyroid
carcinoma, accounts for much of it.
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