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Predictors of Thyroid Tumor Aggressiveness
ORLO H. CLARK, MD, San Francisco, California

This article is based on a lecture given at the American Thyroid Association as the
Paul Starr Award, Tampa, Florida, November 1993.

Thyroid cancers are classified as papillary, follicular (including Hurthle cell), medullary, and anaplas-
tic. Papillary cancers account for about 82% of all thyroid cancers, follicular about 8%, medullary
about 6%, H-urthle cell 3%, and anaplastic 1%. The prognosis of patients with papillary thyroid can-
cer is usually favorable, whereas most patients with anaplastic cancer die within 6 months. The
behavior of papillary thyroid cancer can be predicted by patient age, sex, tumor size, local invasion,
angioinvasion, lymph node metastases, distant metastases, as well as tumor differentiation and abil-
ity to take up radioactive iodine. Thus, older male patients with larger or invasive tumors, with
angioinvasion, lymph node or distant metastases, and with tumors that do not take up radioactive
iodine or cannot be completely surgically resected have a worse prognosis. Anaploid tumors, tumors
with a low adenylate cyclase response to thyroid-stimulating hormone tumors, tumors that are ras-
and gsp-positive, and tumors that are p21-positive and p53-positive also appear to behave in a more
aggressive manner. In contrast, lymphocytic thyroiditis associated with papillary thyroid cancer pre-
dicts fewer recurrences and an improved survival.

The treatment of patients with papillary thyroid cancer is controversial primarily because most
patients do well with relatively minimal therapy, and there are no prospective studies concerning the
merits of various treatments. Much of the controversy relates to the safety of thyroidectomy versus
other procedures and, to a lesser extent, when to do a central or modified radical neck dissection. The
rate of recurrence is lower, and the death rate may also be lower when patients are treated initially by
total thyroidectomy. The rationale for total thyroidectomy is that it enables one to use radioactive
iodine to detect and treat local and distant metastases, and it makes serum thyroglobulin determina-
tion more sensitive for detecting persistent disease. Total thyroidectomy should be associated with a
permanent complication rate of less than 2%. Thyroid-stimulating hormone suppression therapy is
recommended by most experts for patients with differentiated thyroid cancer and supported by most
clinical and laboratory studies. Central and lateral node selection is recommended for patients with
palpable lymphadenopathy.
(Clark OH: Predictors of thyroid tumor aggressiveness. West j Med 1996; 165:131-138)

T hyroid cancer is a fascinating tumor because of its
variable and generally favorable course. Many more

people have thyroid cancer than are aware of it, and most
of them die with their tumor rather than of their tumor.
For example, as many as 13% of persons in the United
States have thyroid cancer at postmortem examination,
and yet clinical thyroid cancer develops in only about 40
per million persons, and only about 6 per million (15%)
die of it.1'013' Thyroid cancer is, however, the most lethal
endocrine neoplasm, excluding that of the ovary, and
accounts for about 1% of all cancer deaths.2

The optimal treatment of patients with thyroid cancer
is a topic of considerable controversy, and no prospec-
tive randomized trials comparing the various means of
surgical with other treatments have been done. Most

studies document that more extensive initial treatment
reduces the recurrence and death rates from thyroid can-
cer, but more extensive treatment is also generally asso-
ciated with more complications.26* Obviously, if the
behavior of a particular tumor can be predicted, the use
of various treatments such as total thyroidectomy,
radioactive iodine ablation, thyroid-stimulating hormone
(TSH) suppressive therapy, and external radiation treat-
ment can be selective.

Thyroid cancers are classified as papillary, follicular,
medullary, and undifferentiated or anaplastic. Mixed
papillary-follicular cancers and follicular variants of

*See also the editorial by S. K. Grebe, MD, and I. D. Hay, MB, PhD,
"Prognostic Factors and Management in Thyroid Cancer-Consensus or
Controversy?" on pages 156-157 of this issue.

From the Department of Surgery, University of Califomia, San Francisco (UCSF), School of Medicine and Mount Zion Medical Center, San Francisco.
Reprint requests to Orlo H. Clark, MD, Dept of Surgery, UCSF/Mout Zion Medical Center, 1600 Divisadero St, San Francisco, CA 94115.



WM Setme 96Vo 6,N.3r e i t n hrIdAreso-l

papillary cancers are classified as papillary thyroid can-
cer because they behave in a similar manner. Hurthle cell
cancers are of follicular cell origin and are usually
included with follicular cell cancers-"Hiirthle cell vari-
ant of a follicular cancer."7 Hiirthle cell cancers differ
from follicular thyroid cancer because Hiirthle cell can-
cers are often multifocal in the thyroid, are usually asso-
ciated with regional lymph node metastases, and in gen-
eral, do not take up radioactive iodine. Follicular thyroid
cancers, in contrast, are usually solitary, involve only the
regional nodes in 10% of patients, and take up radioac-
tive iodine in about two thirds of patients.8'

Papillary thyroid cancers account for about 82% of all
cases of thyroid cancer in iodine-sufficient areas.
Follicular cancers account for about 8%, medullary thy-
roid cancers 6%, Hurthle cell cancers 3%, and anaplastic
thyroid cancer 1%. Other rare tumors of the thyroid
include lymphomas (usually B-cell type), squamous cell
carcinomas, angiosarcomas, teratomas, liposarcomas,
and leiomyosarcomas. Tumors may also metastasize to
the thyroid gland, the most common being hypernephro-
ma, breast cancer, lung cancer, and malignant melanoma.
Fortunately, about 98% of thyroid cancers are differenti-
ated tumors, and therefore, most patients have a good-to-
excellent prognosis. Unfortunately, few patients with

anaplastic, squamous cell, and angiosarcoma survive
more than six months despite the use of surgical treat-
ment, radiation therapy, or chemotherapy. Therefore, his-
tologic examination is important in predicting the prog-
nosis.'"," Patients with poorly differentiated cancers also
have more aggressive tumors and a poorer prognosis than
do patients with well-differentiated thyroid tumor."2
Histologic grading using Broders' classification was a

cause-specific important prognostic factor by both uni-
variate and multivariate analyses.'3-'5 A group of recog-
nized pathologists from World Health Organization col-
laborating centers in 1988 concluded, however, that
"[T]he value of histological grading of papillary carcino-
ma remains to be substantiated."'6 Despite this statement,
histologic differentiation was reported to be an indepen-
dently important factor concerning thyroid cancer-related
deaths.'7" I certainly concur with this opinion.

Staging
Numerous classifications have been used to deter-

mine prognostic factors, including the following:

* The European Organization for Research and
Treatment of Cancer (EORTC) prognostic index based
on multivariate analysis and using a Weibull survival
modell9;

* The AGES [age, grade, extent, and size] classifica-
tion using the Cox model20;

* The AMES [age, metastasis, extent, and size] clas-
sification21; and

* The International Union Against Cancer or TNM
[tumor, node, metastasis] classification (Figure 1).14

DeGroot and co-workers have described a simple
classification: class 1, intrathyroidal disease; class 2,
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Figure 1.-Various staging indices are shown for patients with papillary thyroid cancer (from Hay,'3 with permission).
AGES = age, grade, extent, and size; AMES = age, metastases, extent, and size; EORTC = European Organization for Re-
search and Treatment of Cancer; TNM = tumor, node, metastasis; UICC = International Union Against Cancer.

ABBREVIATIONS USED IN TEXT

AGES = age, grade, extent, and size
AMES = age, metastasis, extent, and size
EGF = epidermal growth factor
EORTC = European Organization for Research and
Treatment of Cancer
TSH = thyroid-stimulating hormone
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regional lymph node metastasis; class 3, local invasion;
and class 4, distant metastasis.6 A newer classification
has also been described by Hay and associates, with
emphasis not only on age, size, and metastases, but also
on the completeness of resection (Table 1).22 All of
these classifications are helpful in predicting low and
high risk. Unfortunately, some patients in the low-risk
group still die of thyroid cancer, so better prognostic pre-

dictors are obviously necessary.
Virtually all studies document that young patients

with thyroid cancer, such as men younger than 40 and
women younger than 50, do better than older patients.'4
Patients with small tumors (<2 cm) do better than those
with moderate-sized tumors (2 to 4 cm), and these
patients do better than those with larger tumors (.4 cm).
Patients with locally invasive tumors and those with
metastatic disease have a worse prognosis. 14,21 Patients
with tumors that cannot be resected have a poorer prog-

nosis.22 It should be noted, however, that the trachea can

be resected with the preservation of a normal voice and
that the esophageal wall can be resected with excellent
results (Figure 2).

The site and number of metastases are also impor-
tant. About 15% of children and 10% of adults will have
pulmonary micrometastases at the time of the initial
treatment.'," Patients with pulmonary micrometastases
have a considerably better survival rate than those with
macrometastases, and these patients in turn have a better
prognosis than those with skeletal metastases.25

We might question whether the AGES or other classi-
fications are preoperative or postoperative classifications.
Obviously, the age of a patient and the approximate size
of the tumor can be determined preoperatively, and cyto-
logic examination, as obtained by percutaneous aspira-
tion biopsy, can usually determine the histologic type.
Other proven risk factors such as invasion and distant
metastases can often be determined only at or after surgi-
cal treatment. Other minor or major risk factors such as

the presence of multifocal tumor,26 lymph node involve-
ment,2728 or focal areas of poorly or undifferentiated
tumor are also best determined after examination of the
entire specimen. Other predictors of aggressiveness
include sex (women do somewhat better than men)"3'29';

ploidy (patients with aneuploid papillary, Hurthle cell,
and medullary thyroid tumors do worse than those with
diploid thyroid cancers)31-l ; radioactive iodine uptake
(patients whose tumors fail to take up radioactive iodine
have a worse prognosis)3536; adenylate cyclase response
to TSH therapy (patients whose tumors have a low
response do worse)37; epidermal growth factor (EGF)
receptors (patients with higher EGF binding appear to do
worse)38; oncogenes (patients with several oncogenes
such as ras and gsp appear to do worse)39; and tumor sup-
pressor genes (patients with p53, in general, appear to do
worse)."2

Tumor cell nuclear DNA content has been docu-
mented to be one of the best prognostic indicators of
malignant potential,'3 and Backdahl and associates have
said that the nuclear DNA content has a "predictive
power significantly greater than that of all other prog-
nostic factors combined."31'p977) Subsequent investigations
have shown that the DNA ploidy pattern as determined
by flow cytometry is an important and independent
prognostic variable.'33 As shown in Figure 3, patients
with an aneuploid DNA pattern have a worse prognosis
than those with a tetraploid or diploid pattern. The DNA
ploidy is a better prognostic factor for some tumors such

Figure 2.-A magnetic resonance imaging scan shows papillary
thyroid cancer invading through tracheal wall.
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Figure 3.-The DNA ploidy pattern, prognosis, and cumulative
mortality from papillary thyroid carcinoma are shown in 209 pa-
tients. Nuclear suspensions were obtained from paraffin-embed-
ded archival tumor specimens (from Hay,"3 with permission). The
numbers in parentheses indicate the number of patients.

TABLE 1.-Prognostic Index System for Papillary Carcinomao^

FGctor MACIS Score

Age, years
<39 ........ 3.1
>40 .... 0.08 x age

Diameter of primary ........................ 0.3 x cm
Incomplete resection ..........................1.
Extrathyroidal invasion .............. 1
Distant metastases .............e 3

MIACIS -- rnieastses, age. completion of resection, irlnasio'i, ardil size

*Frons Hav et al. wvith oernission.
Tne MACIS scor'ng systerm is from the Milayo Clinic. Lowv risk 6, hilighest risk > 8.
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Figure 4.-The adenylate cyclase response to thyroid-stimulating hormone (TSH) therapy
by tumor class is shown (from Siperstein et al,37 with permission). SEM = standard error of
the mean.

as papillary and Hurthle cell cancers than it is for others
such as follicular cancer.'3'4,"3 Ploidy is not useful for
determining whether a particular thyroid tumor is benign
or malignant.

About two thirds of all papillary and follicular thy-
roid cancers take up radioactive iodine, whereas few
Hiirthle cell, medullary, or anaplastic thyroid cancers
take up radioactive iodine.725 It is not surprising that
patients whose thyroid cancers take up radioactive
iodine have a better prognosis because such tumors are

usually better differentiated and can sometimes be ablat-
ed with radioactive iodine.3'53'

It has been documented that patients with tumors that
are more extensive or disseminated have a lower adeny-
late cyclase response to TSH therapy (Figure 4).37
Patients with tumors localized in the thyroid gland or
nodal metastases had a ninefold to seventeenfold
increase in adenylate cyclase activity, whereas those
with more extensive tumors had only a twofold to three-
fold increase. Some of the decreased adenylate cyclase
response in the more extensive or disseminated tumors
was due to an increased basal adenylate cyclase activity,

suggesting that such tumors are constitutively activated.
In another study, two of three patients with constitutive-
ly activated adenylate cyclase and follicular thyroid car-
cinomas and one of three patients with a constitutively
activated papillary thyroid cancer had a gsp (stimulating
G protein) oncogene." These oncogenes were initially
identified in a "hot" thyroid nodule and subsequently in
5 of 13 (38%) autonomous nodules.45'" In another inves-
tigation, patients with both ras and gsp oncogenes
appeared to have more aggressive tumors (Table 2).39
Elsewhere it was found that ras mutations are present in
about 40% of follicular thyroid cancers.47 In addition, the
overall prevalence of ras mutations was the same in 68
spontaneous and 12 radiation-associated thyroid tumors,
although thyroid carcinomas in the radiated group had
significantly more K-ras mutations (60% to 67%) (P <
.005).48 A history of irradiation increases the frequency
of multifocal thyroid tumors, but probably does not
influence tumor aggressiveness.49 It has been document-
ed that the ras oncogene product, p21, is only weakly
expressed in normal thyroid tissue, but it is more strong-
ly expressed in thyroid neoplasms.5" In another study,
p21 staining was positive in 35 of 51 (65%) thyroid neo-
plasms, and a significantly positive correlation was

found between outcome and p21 tumor staining.5"
Overall, in patients with papillary and follicular thyroid
cancers, 83% of those who died had thyroid cancers that
stained positively, whereas staining was positive in 52%
of the survivors (P < .02).

An oncogene (ptc) has been identified in papillary
thyroid cancers.52 This oncogene is a variant of the ret
proto-oncogene. Subsequently the ptc oncogene was
found on chromosome 1Oq 11-12 in the same region as
that for multiple endocrine neoplasm type 2A.53 The ptc
oncogene has tyrosine kinase activity. This signal trans-
duction pathway has been reported to be involved in the
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TABLE 2.-Oncogene gsp and ras Mutations in Differentiated
Thyroid Cancer*

Patients Positive, No. (%)
Tumor Stage Patients, No. ras gsp ras andlor gsp

Unilocal intrathyroidal,
T1-2, NO-1, MO ............... 10 1 5 5 (50)

Multifocal and lymph node
metastases, T3-4, N2-3, MO ..... 13 3 7 8 (62)
Distant metastases,
TX, NX, M1 ............... 9 5 6 8 (89)

*From Goretzki et al.
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pathogenesis of papillary thyroid cancer.53
The p53 gene acts as a tumor suppressor gene or as a

dominant transforming oncogene. Although only 1 of
130 thyroid tumors was initially found to have a p53
mutation,5' mutations were recently identified in 6 of 7
undifferentiated thyroid carcinomas4" and in thyroid can-
cer cell lines.41 Subsequent studies using single-strand
conformation polymorphism analysis of complementary
DNA fragments amplified by reverse transcriptase poly-
merase chain reaction documented the presence of muta-
tions in exons 5, 6, 7, and 8 of the p53 gene in 12 of 49
thyroid carcinomas, but in 0 of 8 benign thyroid
tumors.42 The presence of p53 mutations was not associ-
ated with tumor stage or histologic type. We have also
recently identified p53 mutations in three of the four
thyroid cancer cell lines that we have established in our

laboratory. The documentation of various combinations
of oncogenes and tumor suppressor genes will probably
prove to be useful for predicting tumor behavior.

There has been confusion concerning whether the
presence of metastatic thyroid cancer in cervical lymph
nodes is a prognostic factor. Numerous studies have doc-
umented that about 80% of patients with papillary thy-
roid cancer have at least micrometastases in cervical
lymph nodes.2755' Palpable lymph nodes, however, are

found in about 15% of adults and in about 50% to 80%
of children.13

It was initially suggested that the finding of clinical-
ly involved cervical lymph nodes was beneficial in
patients with thyroid cancer.57 This seemed surprising
because the presence of nodal metastases is detrimental
for all other cancers. Some investigators have reported
that the presence of nodal metastases has no detrimental
effect on survival.'3'8 Others have found that the pres-
ence of involved lymph nodes adversely influences
tumor recurrence, especially in patients older than 40,
but does not influence survival.5 Today in the United
States, patients with thyroid cancer are generally treated
by therapeutic (palpable lymph node metastases present)
rather than by elective (no palpable lymph node metas-
tases present) modified neck dissection because in most
patients with microscopic nodal metastases, clinically
evident nodal metastases do not subsequently develop.59
Hutter and co-workers, in their classic article concerning
elective radical neck dissection for papillary thyroid
cancer, concluded that "[W]e find no real evidence to
support the philosophy of radical neck dissection for

patients with papillary carcinoma of the thyroid who
have no clinical evidence of cervical lymph node metas-
tases."59t'P92 This study is of interest, but on reanalyzing
their data the above conclusion is questionable. In their
retrospective review of 164 patients, 76 patients had an

elective radical neck dissection and 88 patients did not.
The mean age of the patients having elective dissection
was 47.9 years, whereas the mean age of the patients not
having an elective neck dissection was 37.4 years. As
shown in Table 3, the recurrence rate was 4% in the 76
patients having prophylactic neck dissection and 20% in
the 88 patients who did not. The death rate was 3% in
patients having prophylactic neck dissections and 6% in
those who did not. These findings are of even more

interest because only 38 of the 76 patients (50%) having
elective node dissection were found to have thyroid can-

cer in their cervical nodes. We also do not know how
these patients were selected for prophylactic neck dis-
section, but we might guess that more patients at higher
risk would have been treated prophylactically. Also of
interest, as seen in Table 3, none of the patients who had
a neck dissection had recurrence in their cervical nodes,
although recurrent disease developed in the thyroid
gland of two patients and in both the thyroid gland and
at distant sites in one patient.59

These data document that neck dissection is effec-
tive in preventing recurrence in patients with occult thy-
roid cancer in the cervical nodes. It is also of interest,
even though the groups are small, that there were fewer
recurrences and fewer deaths in the group treated by
prophylactic dissection. This is surprising because, as

mentioned, the group treated prophylactically was an

average of ten years older and would have been expect-
ed to have a worse prognosis.

It is certainly understandable why most surgeons at
medical centers in Japan continue to do ipsilateral mod-
ified radical neck dissection.5960 Such treatment decreas-
es the incidence of local recurrence in the cervical
nodes, especially when less than total thyroidectomy
and no radioactive iodine is used, and this perhaps may
improve survival.6" Perhaps we should examine the
nodal status of patients with papillary thyroid cancer

with ultrasonography to select those patients with large
nodes, as they are more likely to have involved nodes. A
modified neck dissection that preserves the stemoclei-
domastoid muscle, spinal accessory nerve, and internal
jugular vein might be indicated for these patients.

Previous studies documented that when patients were
matched by age and sex, those with differentiated thy-
roid cancer of follicular cell origin who had clinically
palpable cervical lymph nodes had a higher recurrence

and death rate at all ages of life.27 The EORTC study also
documented that having palpable cervical metastases
had an adverse effect on survival, although the presence
of palpable cervical nodes is a minor rather than a major
risk factor.19'27 In another study using univariate and mul-
tivariate analyses, it was reported that lymph node
metastases adversely influence recurrence and ,sur-

TABLE 3.-Effects of Prophylactic Neck Dissection on
Recurrence and Survival*

Later Active Disease, Dead of Disease,
Elective Neck Dissection Patients No. No. (%Yo)No. (%)

Yes ..76 3 (4) 2 (3)
No ...... 88 18 (20) 5 (6)
Total .. 164 21 (13) 7 (4)

*From Hunter et al.9
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Patients with matted or clinically fixed nodes also
appear to have a worse prognosis.62 These patients
should be treated by a modified radical or en bloc neck
dissection that preserves the sternocleidomastoid mus-
cle, spinal accessory nerve, and in most cases, the inter-
nal jugular vein. We do this dissection using the MacFee
lateral extension of the Kocher transverse collar inci-
sion. Most patients can be discharged within 48 hours
of this procedure without adverse functional or cosmet-
ic sequelae.

In summary, the presence of cervical lymph node
metastases in patients with thyroid cancer indicates
more extensive disease. These patients have an increased
recurrence rate and seem to have a slightly worse prog-
nosis.9,27 The overall prognosis remains good, howev-
er.419'27'n Therapeutic modified radical neck dissection is
generally recommended.

Extent of Therapy
The value of more extensive surgical treatment such

as total thyroidectomy and the use of radioactive iodine
is also debated for patients with papillary thyroid cancer.
Numerous studies have shown that about 80% of patients
with papillary thyroid cancer have micrometastases in
their cervical lymph nodes at the time of thyroidectomy,
and about 10% to 15% have occult pulmonary metastases
despite no clinical evidence of tumor.35'5` Despite this
observation, clinically recurrent disease develops in the
cervical nodes of only about 8% to 20% of patients.
Many microscopic tumors must therefore remain occult
or are ablated by the administration of radioactive iodine.

Numerous studies support the use of postoperative
radioactive iodine, but no prospective studies have been
done. In one study of 576 patients with papillary thyroid
cancer, it was found that for lesions greater than 1.5 cm,
the recurrence rate was 13.1% when patients were not
treated with postoperative radioactive iodine and 6.4%
when they received sodium iodide I 131 (P < .001 by Cox
regression analysis).5 In another study, patients with fol-
licular thyroid cancer who were treated with radioactive
iodine had a five-year survival rate of 100%, whereas the
survival rate was 33.3% in untreated patients.' Patients
with papillary thyroid cancers larger than 1 cm had fewer
recurrences (P < .01) and fewer deaths when treated with
radioactive iodine (P < .05; X2 analysis).6 Fewer patients
were reported to have pulmonary metastases develop,
and fewer died when they were treated by total thy-
roidectomy and 1311-sodium iodide therapy.65 Other inves-
tigators noted that two thirds to three fourths of patients
whose pulmonary metastases were detected only by
radioiodine scanning were likely to be successfully treat-
ed, whereas when macrometastases were identified on
chest x-ray film or computed tomographic scan, only 4%
to 10% of patients could be cured.35"' Thus, when
macronodular disease was present, the relative risk of
death increased sixfold. Further data supporting the pro-
phylactic use of '3'I-sodium iodide for patients with dif-
ferentiated thyroid cancer is provided by Wong and asso-

ciates.67 Their use of radioactive iodine reduced the recur-
rence rate of thyroid cancer by 54%. The change in life
expectancy gained by the ablation of thyroid remnants
was about equal to that gained by lowering serum cho-
lesterol levels to less than 5.20 mmol per liter (<200 mg
per dl) in 35-year-old adults or by coronary artery bypass
in patients with two-vessel coronary artery disease.

Despite the fact that the value of treating patients
with radioactive iodine has been questioned" and that
some think that radioactive iodine therapy is only as
effective as thyroid hormone suppression therapy,69 the
vast majority of data suggest that prophylactic treatment
with radioactive iodine is therapeutically effica-
cious.29s6s25s3sb66

Radioactive iodine therapy, unfortunately, is less
effective when metastatic thyroid cancer is clinically
evident.35'6670 For example, the use of radioactive iodine
was effective for treating patients with nonpalpable cer-
vical lymph node metastases,5 but it was rarely, if ever,
effective in ablating clinically palpable nodes.7' In con-
trast, when relatively large doses of '3'I-sodium iodide
are used, a 74% success rate in treating nodal disease is
reported.72 Maxon says that when the projected radiation
dose to the tumor is less than 30 Gy (3,000 rad), he
prefers surgical excision, but he does not say how often
this occurs.25 The response of pulmonary micrometas-
tases and macrometastases to I3lI-sodium iodide has
already been discussed briefly.35'"'70 In an analysis of the
five-year mortality in patients with pulmonary metas-
tases, the mortality was 38% in patients whose metas-
tases concentrated radioactive iodine and 69% in those
whose metastases did not (P < .001).?

Patients with skeletal metastases have an even poor-
er response to treatment with radioactive iodine, and the
presence of bony metastases predicts an ominous prog-
nosis. Unfortunately, about 70% of bony metastases are
multiple and 30% solitary, and only about 10% of these
usually lytic bone metastases take up radioactive iodine.
A similar number of patients respond to treatment after
'3lI-sodium iodide therapy (about 8%), so that external
radiation therapy is often required.25 The data concerning
clinically evident metastatic thyroid cancer suggest that
when cervical lymph nodes or pulmonary or skeletal
metastases can be completely removed surgically, this
should be done. The patient should then receive a large
ablative dose of radioactive iodine (about 150 mCi).
Serum thyroglobulin levels, especially when patients are
hypothyroid in preparation for a radioiodine scan, are
useful in determining the presence of persistent disease.

Conclusion
Most patients with differentiated thyroid cancer have

an excellent prognosis. Numerous clinical and laboratory
techniques are available that help predict whether a
particular tumor will behave in an aggressive or benign
manner. Until better predictors of tumor behavior are
available, such as the presence or absence of certain onco-
genes or tumor suppressor genes, I advocate doing total
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thyroidectomy with the removal of central neck nodes and
a modified radical neck dissection when the lateral neck
nodes are clinically involved. I and others recommend
that radioactive iodine be used postoperatively for all but
low-risk patients and for patients whose tumors take up

radioactive iodine.73 I also recommend treatment with
131I-sodium iodide for patients with elevated thyroglobulin
levels whose metastatic thyroid cancers are not evident on
routine scanning after total thyroidectomy.7'" We will
prescribe enough thyroid hormone to suppress TSH pro-

duction. Such combined therapy seems to result in fewer
recurrences and better survival than less aggressive initial
therapy.
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