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Background: The optimal extent of thyroidectomy for papillary thyroid cancer (PTC) is
controversial. Our objective was to evaluate the effect of total thyroidectomy or partial thy-
roidectomy on survival in low- and high-risk patients.
Methods: The Surveillance, Epidemiology, and End Results database was used to identify

PTC patients who underwent thyroidectomy. The independent effects of age, distant metas-
tases, extrathyroidal extension, tumor size, sex, lymph node metastases, radioactive iodine use,
and extent of thyroidectomy on survival were analyzed for low- and high-risk PTC.
Results: There were 4402 (81%) low-risk and 1030 (19%) high-risk patients; 84.9% under-

went total thyroidectomy. The 5- and 10-year survival were 95% and 89% in the low-risk
patients and 84% and 73% in the high-risk patients, respectively (P = .001). In the low-risk
patients, 10-year survival after total thyroidectomy was 89%, compared with 91% after partial
thyroidectomy (adjusted hazard ratio for death, 1.73; 95% confidence interval, 1.28�2.33; P<
.001); older age, male sex, larger tumor, lymph node metastases, and lack of radioactive iodine
were associated with higher mortality. In the high-risk patients, 10-year survival after total
thyroidectomy was 72%, compared with 78% after partial thyroidectomy (adjusted hazard
ratio for death, 1.46; 95% confidence interval, .89�2.40; P = .14); older age, distant metas-
tases, larger tumors, and lack of radioactive iodine were associated with higher mortality.
Conclusions: Survival of patients with PTC was not significantly influenced by the extent of

thyroidectomy. The survival after partial thyroidectomy was similar to total thyroidectomy
within both the low- and high-risk prognostic groups.
Key Words: Thyroid neoplasms—Papillary carcinoma—Thyroidectomy—Survival rate.

Prognostic indices have been generated that stratify
patients with papillary thyroid cancer (PTC) into
low- and high-risk prognostic groups.1�7 Most pa-
tients with PTC are low risk and have an excellent
prognosis; the small proportion of patients who are
high risk have a relatively worse survival. The extent
of thyroidectomy that provides optimal survival for

low-risk and high-risk patients is unknown, because
no randomized trial has compared outcomes after
total thyroidectomy with those after an operation of
lesser extent. One approach that has been suggested is
to use a less extensive thyroidectomy, such as thyroid
lobectomy and isthmusectomy, on patients with a
good prognosis, rather than routinely performing
total thyroidectomy on all patients.2,3,8�12

However, total thyroidectomy has been proposed
as the optimal operation for all patients with PTC. It
provides advantages such as clearing microscopic
contralateral disease, enabling the use of radioactive
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iodine as an adjuvant therapy, allowing accurate
postoperative thyroglobulin surveillance, and,
possibly, providing better survival. Proponents of
total thyroidectomy recommend performing it on all
patients except those with microscopic cancers,
regardless of their prognostic grouping.13,14

This population-based study was performed to
determine the effect of the extent of thyroidectomy on
the survival of patients with low- and high-risk PTC.
Our hypotheses were that patients with low-risk PTC
have similar survival regardless of the extent of thy-
roidectomy and that those with high-risk PTC have
improved survival if total thyroidectomy is performed.

METHODS

Data Sources and Study Subjects

The Surveillance, Epidemiology, and End Results
(SEER) database15 was used to identify people in the
United States diagnosed with thyroid cancer (Inter-
national Classification of Diseases for Oncology code
C73.9) in 12 SEER regions between 1988 and 1995.
Only those with histological subtypes of PTC (con-
sisting of papillary adenocarcinoma [International
Classification of Diseases for Oncology histology code
8260], follicular variant of papillary carcinoma [code
8340], mixed papillary/follicular carcinoma [code
8340], and papillary carcinoma [code 8050]) were in-
cluded. Patients younger than 20 years and patients in
whom data were missing were excluded.

Surgical Procedures

Surgical therapy was determined according to the
site-specific thyroid surgery codes, indicating the
most extensive surgical procedure performed. Surgi-
cal therapy was dichotomized into (1) total thyroid-
ectomy (total, near-total, or subtotal thyroidectomy)
and (2) partial thyroidectomy (lobectomy with or
without isthmusectomy). Patients who had a biopsy
alone without additional surgery and those with an
unspecified thyroidectomy were excluded.

Risk Stratification

Patients were classified into low- and high-risk
groups by using the age, metastases, extent, and size
(AMES) risk classification. The low-risk group in-
cludes all younger (£40 years for men and £50 years
for women) patients with intrathyroidal cancers and
all older patients with intrathyroidal cancers <5 cm,

without distant metastases.2 The high-risk group in-
cludes all younger patients who have cancers with
extrathyroidal extension and all older patients who
have cancers at least 5 cm in size, any cancer with
extrathyroidal extension, or intrathyroidal follicular
cancers with major tumor capsular involvement or
any patient with distant metastases.2

By using these criteria, the variables age, presence
or absence of distant metastases, extrathyroidal
extension, and tumor size were used to assign patients
into low- or high-risk groups. Age in SEER is cate-
gorized in 5-year intervals and was grouped into three
categories to allow assignment of an AMES risk
grouping for each sex. A SEER extent-of-disease code
specifies the local and distant extent of tumor in a
hierarchical and mutually exclusive manner.16 Extra-
thyroidal extension was dichotomized into none (tu-
mor confined to thyroid gland) or contiguous spread
into adjacent structures. Distant metastasis was re-
corded as present or absent. Only one extent-of-dis-
ease code is used per patient in the SEER database,
and therefore local extension in a patient with syn-
chronous distant disease cannot be determined. Be-
cause the presence of distant metastases is a high-risk
AMES criterion regardless of local extent, this did not
affect our ability to classify subjects into low- and
high-risk categories. Tumor size was dichotomized as
in AMES with a 5-cm cutoff.
We also assessed the effect of sex, the presence or

absence of metastatic thyroid cancer in the regional
lymph nodes, and the use of radioactive iodine on
survival. Regional nodes include ipsilateral, bilateral,
contralateral, midline, or cervical nodes; tracheo-
esophageal, upper anterior mediastinal, submandi-
bular, or submental nodes; or regional nodes not
otherwise specified.

Statistical Analysis

Survival time was calculated as the time (in
months) from diagnosis until death from any cause,
last follow-up, or December 31, 2000, whichever
came first. Survival was estimated with the Kaplan-
Meier method,17 and survival curves were compared
by using the log-rank test. Associations between
predictor variables and survival were assessed with
Cox proportional hazards modeling.18 We performed
stratified analyses according to risk group. Multi-
variate proportional hazards models estimating sur-
vival in the high-risk group included, as independent
variables, age (in categories £39, 40�49, or ‡50
years), sex, extrathyroidal extension (none or adja-
cent spread), distant metastases (none or present),
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tumor size (<5 cm or ‡5 cm), regional lymph node
metastases (none or present), radioactive iodine use,
and type of thyroidectomy (partial vs. total thyr-
oidectomy); the same variables were analyzed in the
low-risk group, except for extrathyroidal extension
and distant metastases, because low-risk patients by
definition have disease confined to the thyroid gland.
The strength of associations between predictor vari-
ables and estimated survival was expressed as hazard
ratios (HRs) and 95% confidence intervals (CI) for
death. An HR of 1 indicates that a variable does not
affect the risk of death. For each variable, an HR of
<1 indicates that it is associated with a reduction in
the risk of death, and an HR of >1 indicates that the
variable is associated with a greater risk of death.
HRs were considered statistically significant if the
95% CI did not overlap 1.0 or if P values were <.05.
The proportional hazards assumption was tested by
inspection of log-log survival plots. All P values re-
ported were two tailed. SEER*Stat (National Cancer
Institute, Cancer Statistics Branch, Bethesda, MD)
was used to extract the data from the SEER database;
the data were then exported to SAS Version 8 (SAS
Institute, Inc., Cary, NC) statistical software for
statistical analyses.

RESULTS

Patient Demographics

There were 5432 patients with PTC available for
analysis. Most (59.1%) patients were ‡40 years old,
and most (77%) were women (Table 1). A total of
92.5% of tumors were smaller than 5 cm, 85.4% were
confined to the thyroid gland, 25.7% had regional
lymph node metastases, and 1.2% had distant spread
within 4 months of diagnosis. Most patients (81%)
had low-risk PTC. Radioactive iodine was used in
43% of patients.

Extent of Thyroidectomy

There were 4612 (84.9%) patients who underwent
total or near-total thyroidectomy, and 820 (15.1%)
underwent partial thyroidectomy (Table 2). As com-
pared with patients who had partial thyroidectomy,
those undergoing total thyroidectomy were more
likely to be young, to be male, and to have extra-
thyroidal extension or regional lymph node metas-
tases. In the low-risk group, 3663 (83.2%) of 4402 had
a total thyroidectomy, as compared with 949 (92.1%)
of 1030 in the high-risk group (P < .001; Table 3).

Survival

The median follow-up was 7.4 years, with a range
of 1 month to 12 years. At the end of follow-up, 608
(11.2%) patients had died. Overall survival in the
entire group was 93% (95% CI, 92.2%�93.8%) at 5
years and 86% (95% CI, 85%�87%) at 10 years
(Fig. 1). The 5- and 10-year survival was 95% (95%
CI, 94.4%�96.1%) and 89% (95% CI, 87.8%�90.2%)
in the low-risk patients and 84% (95% CI, 82%�86%)
and 73% (95% CI, 69%�77%) in the high-risk pa-
tients, respectively (Fig. 2; P< .001). Figure 3 shows
the survival in the low- and high-risk patients after
either a total thyroidectomy or a partial thyroidec-
tomy. In low-risk patients, 10-year survival was 89%
(95% CI, 87.6%�90.4%) after total thyroidectomy
and 91% (95% CI, 89%�93%) after partial thyroid-
ectomy (P = .07). In high-risk patients, 10-year
survival was 72% (95% CI, 68%�76%) after total
thyroidectomy and 78% (95% CI, 68%�88%) after
partial thyroidectomy (P = .66).

TABLE 1. Characteristics of patients residing in SEER
areas who underwent thyroidectomy for papillary thyroid

cancer (n = 5432)

Characteristic n (%)

Age (y)
£ 39 2222 (40.9)
40�49 1175 (21.6)
‡ 50 2035 (37.5)

Sex
Female 4191 (77.2)
Male 1241 (22.9)

Extrathyroidal extension
None 4640 (85.4)
Adjacent spreada 792 (14.6)

Distant metastasis
No 5368 (98.8)
Yes 64 (1.2)

Size (cm)
<5 5027 (92.5)
‡ 5 405 (7.5)

Lymph node metastasis
None 4036 (74.3)
Regionalb 1396 (25.7)

Radioactive iodine
No 3116 (57.4)
Yes 2316 (42.6)

Risk group
Low 4402 (81.0)
High 1030 (19.0)

SEER, Surveillance, Epidemiology, and End Results.
a Adjacent spread includes tumor beyond the thyroid capsule

with invasion into pericapsular soft connective tissue; extension to
major blood vessels, sternocleidomastoid, esophagus, larynx, tra-
chea, skeletal muscle, or bone; or further contiguous spread.
b Regional nodes include ipsilateral, bilateral, contralateral,

midline, and cervical nodes; tracheoesophageal, upper anterior
mediastinal, submandibular, or submental nodes; or regional nodes
not otherwise specified.
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Low-Risk PTC
On univariate analysis of the low-risk patients,

those who were aged ‡50 years had a higher risk of
death as compared with patients £39 years (HR, 16.7;
95% CI, 11.2�25.0; Table 4). Women had a lower
risk of death (HR, .53; 95% CI, .43�.66). Other
variables evaluated that had no effect on estimated
survival were size, lymph node metastasis, and extent
of thyroidectomy. With multivariate models to assess

for any independent effect on mortality, older age
(‡50 vs. £39 years: HR, 17.2; 95% CI, 11.3�26.5),
larger tumor size (HR, 4.47; 95% CI, 2.00�9.98),
regional lymph node metastases (HR, 1.46; 95% CI,
1.10�1.95), and total thyroidectomy (HR, 1.73; 95%
CI, 1.28�2.33) were associated with higher mortality,
whereas female sex (HR, .67; 95% CI, .54�.84) and
radioactive iodine use (HR, .31; 95% CI, .23�.41)
were associated with lower mortality (Table 5).

High-Risk PTC
On univariate analysis of the high-risk patients,

older age, distant metastasis, and tumors >5 cm were
associated with a higher risk of death. Extrathyroidal
extension, lymph node metastasis, radioactive iodine
use, and female sex were associated with a lower risk
of death. Extent of thyroidectomy had no effect on
estimated survival (Table 4). In multivariate models,
an independent increase in the risk of death was ob-
served for older age (40�49 vs. £39 years: HR, 3.03;
95% CI, 1.12�8.21; ‡50 vs. £39 years: HR, 15.5; 95%
CI, 6.77�35.4), distant metastasis (HR, 8.64; 95% CI,
5.57�13.4), and larger size (HR, 3.17; 95% CI,
2.24�4.48; Table 6). Radioactive iodine use was
associated with an independent reduction in the risk
of death (HR, .67; 95% CI, .50�.90). After adjust-
ment for all factors, sex, extrathyroidal extension,
and lymph node metastasis were no longer associated
with mortality (Table 6). Extent of thyroidectomy
remained unassociated with estimated survival.

DISCUSSION

This population-based study provides survival data
on a large cohort of patients with PTC in different
regions across the United States. There was little
difference in survival within each risk group whether
patients were treated with a partial or a total thy-
roidectomy. We were surprised to find that the sur-
vival of patients with high-risk disease was not
improved by the use of total thyroidectomy.
In our study, patients with low-risk PTC had better

survival after partial than after total thyroidectomy,
which was an unexpected finding. The survival equiv-
alence between total and partial thyroidectomy in
high-risk patients may relate to the indolence of most
PTC, even in patients with high-risk disease, who have
a relatively good survivalwhen comparedwith patients
with other solid tumors. In most other solid tumors, if
the recurrence risk is high, more aggressive treatment
may be warranted because the absolute reduction in
the risk of recurrence is larger, thus offsetting disad-

TABLE 2. Characteristics of patients residing in SEER
areas who underwent either partial or total thyroidectomy for

papillary thyroid cancer

Characteristic

Partial
thyroidectomy
(n = 820)

Total
thyroidectomy
(n = 4612)

Age (y)
£ 39 300 (36.6) 1922 (41.7)
40�49 194 (23.7) 981 (21.3)
‡ 50 326 (39.8) 1709 (37.1)

Sex
Female 666 (81.2) 3525 (76.4)
Male 154 (18.8) 1087 (23.6)

Extrathyroidal extension
None 765 (93.3) 3875 (84.0)
Adjacent spreada 55 (6.7) 737 (16.0)

Distant metastasis
Yes 6 (.7) 58 (1.3)
No 814 (99.3) 4554 (98.7)

Size (cm)
<5 777 (94.8) 4250 (92.2)
‡ 5 43 (5.2) 362 (7.9)

Lymph node metastasis
None 740 (90.2) 3296 (71.5)
Regionalb 80 (9.8) 1316 (28.5)

Radioactive iodine
No 722 (88.0) 2394 (51.9)
Yes 98 (12.0) 2218 (48.1)

Data are n (%).
SEER, Surveillance, Epidemiology, and End Results.
a Adjacent spread includes tumor beyond the thyroid capsule

with invasion into pericapsular soft connective tissue; extension to
major blood vessels, sternocleidomastoid, esophagus, larynx, tra-
chea, skeletal muscle, or bone; or further contiguous spread.
b Regional nodes include ipsilateral, bilateral, contralateral,

midline, and cervical nodes; tracheoesophageal, upper anterior
mediastinal, submandibular, or submental nodes; or regional nodes
not otherwise specified.

TABLE 3. Risk-group classification and extent of thyroid-
ectomy in patients undergoing surgery for papillary thyroid

cancer

Risk
group

Partial
thyroidectomy

Total
thyroidectomy Total

Low 739 (16.8) 3663 (83.2) 4402
High 81 (7.8) 949 (92.1) 1030
Total 820 (15.1) 4612 (84.9) 5432

Data are n (%).
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vantages related to more aggressive treatment and
improving the benefit-risk ratio. In the case of PTC, the
generally favorable disease biology seems to make the
extent of operation performed less important. In gen-
eral, as tumor behavior becomes extremely aggressive,
local surgical treatment is probably less important
because of the high risk of death, as, for example, in the
case of anaplastic thyroid cancer. Somewhere in the
intermediate spectrum of tumor behavior, more
aggressive surgical treatment may be found to have an
effect.

There is no reasonable biological explanation of
why partial thyroidectomy should be associated with
a reduced risk of death in low-risk patients. Therefore,
it is possible that bias is contributing to some of our
findings in this observational study. Because there
seems to be a strong selection bias in favor of the use
of total thyroidectomy, it is likely that unmeasured
factors may be confounding the associations with
survival we are measuring. Our databases lacked
clinical detail that might help to explain some of the
differences in survival observed between groups of

FIG 2. Survival of 5432 patients with papillary thyroid cancer grouped into low- and high-risk groups. The 10-year survival of low-risk
patients was 89% (95% confidence interval, 87.8%�90.2%) and was 73% (95% confidence interval, 69%�77%) in the high-risk patients (P<
.001).

FIG 1. Overall survival of 5432 patients undergoing thyroidectomy for papillary thyroid cancer.
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patients treated with different extents of thyroidec-
tomy. Factors unavailable in SEER, such as thyroid-
stimulating hormone suppression, or more aggressive
histological variants, such as tall cell PTC, may

influence the results. If there was a survival benefit
associated with the use of more extensive thyroidec-
tomy, however, it must be relatively small, to the ex-
tent that it is completely obscured (or reversed) by

TABLE 4. Univariate analysis of mortality in low- and high-risk patients with papillary thyroid cancer

Low risk High risk

Variable Hazard ratioa 95% CI P value Hazard ratioa 95% CI P value

Age (y)
£ 39b 1.0 � � 1.0 � �
40�49 1.70 .97�2.97 .07 2.91 1.08�7.87 .04
‡ 50 16.7 11.2�25.0 <.001 24.85 11.0�55.9 <.001

Sex
Maleb 1.0 � � 1.0 � �
Female .53 .43�.66 <.001 .54 .42�.70 <.001

Extrathyroidal extension
Noneb � � � 1.0 � �
Adjacent spread � � � .25 .18�.33 <.001

Distant metastasis
Nob � � � 1.0 � �
Yes � � � 2.74 1.92�3.90 <.001

Size (cm)
<5b 1.0 � � 1.0 � �
‡ 5 .79 .37�1.67 .53 4.43 3.42�5.74 <.001

Lymph node metastasis
Noneb 1.0 � � 1.0 � �
Present .76 .58�1.00 .05 .70 .54�.90 .007

Radioactive iodine
No 1.0 � � 1.0 � �
Yes .27 .20�.36 <.001 .36 .28�.47 <.001

Thyroidectomy
Partial 1.0 � � 1.0 � �
Total 1.32 .98�1.78 .07 1.12 .68�1.82 .66

CI, confidence interval.
a A hazard ratio of 1 indicates no difference compared with the reference group, a hazard ratio >1 indicates a higher likelihood of death

compared with the reference group, and a hazard ratio <1 indicates a lower likelihood of death compared with the reference group.
b Reference group.

FIG 3. Survival by extent of thyroidectomy in each risk group. In low-risk patients, the 10-year survival was 89% (95% confidence interval
[CI], 87.6%�90.4%) after total thyroidectomy and 91% (95% CI, 89%�93%) after partial thyroidectomy (P= .07). In high-risk patients, the
10-year survival was 72% (95% CI, 68%�76%) after total thyroidectomy and 78% (95% CI, 68%�88%) after partial thyroidectomy (P= .66).
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confounding. The excellent long-term survival ob-
served among all patients with PTC, regardless of risk
classification and extent of thyroidectomy, makes it
difficult to make a strong recommendation about the
use of more aggressive surgery. The fact that partial
thyroidectomy was not associated with worse survival
regardless of risk classification, however, supports it
as an option for patients with PTC.
Our results that extent of thyroidectomy has no

effect on survival for low-risk patients can be com-
pared with the results reported by Mazzaferri and
Jhiang.5 Their study has the longest follow-up data
for patients with PTC—a median follow-up of 15.7
years, compared with 7.4 years in our study. Maz-
zaferri and Jhiang reported a 30-year mortality of 6%
in 698 patients with clinical stage 2 or 3 PTC treated
with near-total or total thyroidectomy, compared
with 9% in 436 patients treated with less than a near-
total thyroidectomy. Most of these were clinical stage
2, similar to our low-risk category, but approximately
20% were clinical stage 3, who would be classified in
our study in the high-risk group. Although statisti-
cally significant, the absolute difference of 3%
between groups is relatively small. That extent of
thyroidectomy had little survival influence in low- or
high-risk patients in our study may be attributed to
the indolent tumor biology of PTC; longer follow-up
may produce a small survival difference. As com-

pared with the study by Mazzaferri and Jhiang, our
study was four times larger and was representative of
a broad population in many regions of the United
States. The cohort in the study by Mazzaferri and
Jhiang is a highly selected group of patients treated at
two institutions, and the study results are subject to
the same biases that may be influencing our study.
One approach that has been suggested for surgical

management of PTC is to use partial thyroidectomy
for low-risk patients and to reserve total thyroidec-
tomy for high-risk patients, because some studies have
shown no survival benefit from more extensive thy-
roidectomy in low-risk patients.10,12,19,20 Another ap-
proach is to perform total thyroidectomy in all patients
because of advantages such as removing contralateral
microscopic disease, enabling accurate serial postop-
erative thyroglobulin measurements, allowing radio-
active iodine to be administered to ablate any residual
thyroid tissue and treat any residual cancer, and pos-
sibly decreasing the recurrence rate5,21�24 and
increasing survival.5,13,14,21�23 Our study does not
support either of these approaches, but it supports
performing either operation for either risk group;

TABLE 5. Multivariate analysis of survival in patients with
low-risk papillary thyroid cancer

Variable Hazard ratioa 95% CI P value

Age (y)
£ 39b 1.0 � �
40�49 1.78 1.01�3.13 .05
‡ 50 17.2 11.3�26.5 <.001

Sex
Maleb 1.0 � �
Female .67 .54�.84 <.001

Size (cm)
<5b 1.0 � �
‡ 5 4.47 2.00�9.98 <.001

Lymph node metastasis
Noneb 1.0 � �
Present 1.46 1.10�1.95 .009

Radioactive iodine
No 1.0 � �
Yes .31 .23�.41 <.001

Thyroidectomy
Partial 1.0 � �
Total 1.73 1.28�2.33 <.001

CI, confidence interval.
a A hazard ratio of 1 indicates no difference compared with the

reference group, a hazard ratio >1 indicates a higher likelihood of
death compared with the reference group, and a hazard ratio <1
indicates a lower likelihood of death compared with the reference
group.
b Reference group.

TABLE 6. Multivariate analysis of survival in patients with
high-risk papillary thyroid cancer

Variable Hazard ratioa 95% CI P value

Age (y)
£ 39b 1.0 � �
40�49 3.03 1.12�8.21 .03
‡ 50 15.5 6.77�35.4 <.001

Sex
Maleb 1.0 � �
Female .91 .70�1.19 .51

Extrathyroidal extension
Noneb 1.0 � �
Adjacent spread 1.37 .94�1.99 .10

Distant metastasis
Nob 1.0 � �
Yes 8.64 5.57�13.4 <.001

Size (cm)
<5b 1.0 � �
‡ 5 3.17 2.24�4.48 <.001

Lymph node metastasis
Noneb 1.0 � �
Present 1.17 .88�1.54 .29

Radioactive iodine
No 1.0 � �
Yes .67 .50�.90 <.001

Thyroidectomy
Partial 1.0 � �
Total 1.46 .89�2.40 .14

CI, confidence interval.
a A hazard ratio of 1 indicates no difference compared with the

reference group, a hazard ratio >1 indicates a higher likelihood of
death compared with the reference group, and a hazard ratio <1
indicates a lower likelihood of death compared with the reference
group.
b Reference group.
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partial thyroidectomy may be a reasonable alternative
to total thyroidectomy. The theoretical advantages of
total thyroidectomy are not as important if the survival
is unaffected. The debate about the optimal extent of
thyroidectomy is likely to continue, because no ran-
domized controlled trial has ever been performed on
this issue; it is unlikely that such a trial will be com-
pleted because of the large sample size required to show
a small survival difference.25

Total or near-total thyroidectomy was performed
more often than less extensive procedures for our
study patients with PTC, whether they were low or
high risk according to AMES criteria. Although many
patients who were low risk had excellent survival with
a partial thyroidectomy, a near-total or total thy-
roidectomy was performed in most of these patients.
Most of all patients in this study (83%) underwent
near-total or total thyroidectomy, and most were in
the low-risk group. In other large database studies
using the National Cancer Data Base and a linked
analysis of the National Cancer Data Base and the
American College of Surgeons Commission on Can-
cer Patient Care Evaluation Thyroid Cancer Study,
most patients with PTC were treated with total thy-
roidectomy.19,26 Another study using SEER data re-
vealed that the risk classification of patients with well-
differentiated thyroid cancer does not independently
determine the choice of thyroidectomy by surgeons in
the United States.27 It seems that most patients in the
United States undergo near-total or total thyroidec-
tomy regardless of their risk. Our study supports
partial thyroidectomy as a reasonable option because
it seems to provide similar survival in any risk group.
Age is one of the most important prognostic fac-

tors in PTC: older age is associated with a poorer
prognosis. Many would argue that more extensive
thyroidectomy is warranted in older patients.5,28�30

Age was also a powerful influence on survival in our
study. After accounting for other variables, including
the extent of thyroidectomy, age remained a strong
predictor in both low- and high-risk patients. Our
study, however, does not support use of a total thy-
roidectomy over a partial thyroidectomy in older
patients.
Radioactive iodine treatment was associated with a

decreased mortality in both low- and high-risk pa-
tients after adjustment for all other measured vari-
ables, including extent of thyroidectomy. Mazzaferri
and Jhiang5 found that the 30-year mortality was 9%
in patients who did not receive radioactive iodine,
compared with 3% in those treated with radioactive
iodine, after excluding clinical stage 1 and 4 disease.
Taylor et al.28 reported in patients with high-risk

PTC, after adjusting for other variables, a benefit
from radioactive iodine, which reduced the risk of
cancer-specific mortality (risk ratio, .30), but not
overall survival, with a short average follow-up of 3
years. Radioactive iodine as an adjuvant therapy
seems to be an important adjuvant modality in
treating patients with PTC. In fact, in our study, it was
more important than the extent of thyroidectomy.
In summary, the survival of patients with PTC is

not significantly influenced by the extent of thyroid-
ectomy, whether the patient is in a low- or high-risk
group. Patients who have a partial thyroidectomy
seem to have long-term survival similar to those who
have a total thyroidectomy, even after accounting for
their prognostic risk group.
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