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Materials and Methods

478 cases of thyroid cancer in this study were
selected from three hospitals in Pusan: Pusan
National Univ. Hospital, Gosin Medical Center and
Inje Univ. Pusan Paik Hospital from January, 1983
to December, 1987. There were 629 pathologically
confirmed thyroid cancers in these hospitals, but of
these, chart review was possible in 478 cases.

Recurred thyroid cancer cases were excluded from
this study, and 311 cases of **™Tc-pertechnetate
thyroid scan findings were analyzed according to
cold and hot nodules. Warm nodules were included

within cold ones.
Results

The number of malignant tumor patients in these
three hospitals was 24,749 for 5 years, and pat-
hologically confirmed thyroid cancer cases were 629,
so thyroid cancer acounted for 2.54% of all cancers

(Table 1, 2).

Male to female ratio was 1:5.64(72 : 406), age
distribution was 10-91 and 87.03% (416/478) of can-
cers oc_cured between 20 and 59 years of age. Very
similar rate (87.93% : 357/406) was found in the same
age group of female (Table 3).

Histopathological classification of thyroid can-

cers in both sexes and in female is shown in Table 4

Table 1. Number of Malignant Tumor Patients in Three
Univ. Hospitals

YI;I::p. P.N.U. Gosin Inje Total
1983 1110 1939 638 3684
1984 1113 2026 869 4008
1985 953 1841 1193 3987
1986 968 2606 1467 5041
1987 1235 5094 1700 8029
Total 5379 13503 5867 24749

and Table 5, respectively. Papillary cancer was most
common and accounted for 78.24% and 78.5%,
respectively, and the next was follicular type (14.
44%, 15.27%). The others were in descending order:
undifferentiated (2.30%, 2.21%), mixed with papillar-
y and follicular (1.67%, 1.72%), medullary (1.46%, 0.
74%), Hiirthle cell (1.05%, 0.74%), clear cell (0.42%, 0.
25%), mixed with undifferentiated and follicular (0.
21%, 0.25%), and squamous cell carcinomas (0.21%,
0.25%) (Tabel 4, 5).

90.68% (282/311) of thyroid cancer revealed cold
nodules (soltary and multiple) on °™Tc-perte-
chnetate thyroid scanning, but of them, vast major-
ity was solitary cold nodule (82.96%:258/311) (Table
6).

Table 2. Number of Pathologically Confirmed Thyroid

Cancer

YedlsP- pNU.  Gosin Inje  Total
1983 94 31 7 132
1984 102 34 14 150
1985 81 28 7 116
1986 67 27 10 104
1987 67 50 10 127
Total 411 170 48 *%629

ota (301) (140) (37) (478)

*{ ) : Number of the cases with possible chart review,
*% 629 [ 24749 X 100 = 2.54 (%)

Table 3. Age and Sex Distribution

Ags: X Male Female Total
0— 9 1 1
10-~19 3 9 12
20—29 15 77 92
30-39 11 59 90 357 101 416
40 — 49 19 (81.94%) 95 (87.93%) 114 (87.03%)
50-59 14 95 109
60 — 10 39 49
Total (%) 7? (15.06:%) 402‘54,94%) 478
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Table 4. Histopathological Classification of Thyroid Cancer in Both Sexes

Pathology

Age Papil. Foll.  Undiff. . P.+F.  Medul. Hurth. Clear U.+F.  Squa Total
0—- 9 1 1
10—-19 12 12
20 — 29 72 15 3 2 92
30 — 39 77 20 2 1 1 101
40 — 49 93 13 2 3 2 1 114
50 — 59 85 15 4 3 1 1 109
60 — 35 5 5 2 2 49
Total 374 69 11 8 7 5 2 1 1 478
(%) (78.24) (14.44) (230) (1.67) (1.46) (1.05) (0.42) (0.21)  (0.21) {(100)
Tabie 5. Histopathological Classification of Thyroid Cancer in Female
gt O'OBY papil.  Foll.  Undiff. P.+F. Medul Humh. Clear U.+F. Squa  Tota
0~ 9 1 1
10-19 9 9
20 — 29 61 13 2 1 77
30 —39 70 18 2 90
40 —49 80 10 ] 3 1 95
50 — 59 72 15 4 2 i 1 95
60 — 27 5 4 2 1 39
Total 319 62 9 7 3 3 i 1 1 406
(%) (78.57) {(15.27) (2.21) (1.72) (0.74) (0.74)  (0.25) (0.25) (0.25) (100)

Right lobe was involved more frequently than left,
but there was no significant difference in frequency
between both lobes (Table 6).

Discussion

According to thé date from 1973-1977 SEER (“Sur-
veillance, Epidermiology, and End Results”) pro-
gram of the National Cancer Institute in US.A.,
thyroid cancer accounted for 1.2% of all cancers, and
the incidence in women (5.5 : 100,000) is more than
double that of men (2.4 : 100,000), with the majority
of cases occuring between 25 and 65 years of age'™.

In 1988, “Five Years’ Report for Cancer Registry
Programme in Republic of Korea” was reported by
Ministry of Health and Social Affairs, and according

to it, thyroid cancer was 2.5% of all cancers (3,102/
123,044) from July, 1982 to June, 1987. Male to female
ratio was 1 : 5.22 and 73.3% of thyroid cancer occur-
ed between 25 and 64 years of age in both sexes and
73.8% in the same age group of female. Thyroid
cancer was 4th in order of frequency of malignant
tumor in female (stomach:27.8%, liver and intrahe-
patic bile duct: 17.8%, breast: 9.1%, thyroid: 4.
6%)°.

Thr number of malignant tumor in our study was
24,749 and pathologically confirmed thyroid cancer
was 629 cases, therefore thyroid cancer occupied 2.
54% of all cancers. Male to female ratio was 1 : 5.64
(72 : 406), with 87.03% of cases occuring between 20
and 59 years of age in both sexes and 87.93% in

female. In my previous report in 1987%, male to
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Table 6. 99m Tc—Pertechnetate Scan Findings of Thyreid Cancer

Scan Fisr::ﬁng Rt. Lt Both Isthmic Yotal
Normal = 5
Cold Nodule

* Solitary 142 102 14 *258

Multiple 5 5 28 24

Hot Nodule

Solitary 1 1

Multiple
Diffuse Enlargement

— Activity .2

t Activity 4

1 Activity 1 1 1 9
Total 149 110 33 14 311

* 258 /311 X 100 = 82.96%

Fig. 1. a) Well-defined, ovoid cold nodule in upper
portion of Rt. lobe and a small hot nodule at Lt.
lower neck. There were angioinvasive follicular
carcinoma in Rt. lobe and Lt. neck node metas-
tasis.

b) and ¢) After operation, there was no metas-
tasis in the neck and lungs on *"Tc-
pertechnetate and '*'I scannings.

female ratio of thyroid cancer was 1 : 4 and 56.41% report in 19657, male to female ratio was 1:8 and age
(44/78) was over 40 years of age, and in Liechty’s distribution was 16-76(42.3y). So, the percentage and
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sex ratio of thyroid cancer in Korea and in Pusan
area were similar (Table 1,2,3).

Histopathologic type of thyroid cancer in this
study was in descending order: papillary (78.24%),
follicular (14.44%), undifferentiated (2.30%), mixed
with papillary and follicular (1.67%), medullary (1.
46%), Hiirthle cel! (1.05%), clear cell (0.42%), mixed
with undifferentiated and follicular (0.21%), and
squamous cell (0.21%) in both sexes. In female, the
order of frequency is very similar (Table 4,5) (F ig. 1,
2). |

In my previous report in 19879, the order of fre-
quency of histopathologic type was in descending
order: papillary (73.08%), follicular (20.51%), mixed
papillary and follicular, undifferentiated, and medul-
lary (1.28%), respectively, and metastasis 1.28%. And
in Liechty’s in 1965”: papillary (65%), follicular
(18%), mixed with papillary and follicular (12%), and
undifferentiated (6%).

As shown in these reports, papillary cancer is the
most common thyroid malignancy and the frequency
is similar among the reports*®(Fig. 3).

Fig. 2. Sharply demarcated, expanding, oval nodule in
Rt. lobe was encapsulated follicular carcinoma.

Radionuclide scans have been a mainstay of diag-
nosis of thyroid cancer for many years. Current
techniques usually employ a gamma camera with a
pinhole collimator. In the evaluation of solitary

noudles, oblique views and localization and palpa-

Fig. 3. a) This 75-year-old female has had small mas in
Lt. neck for 16 years, and it has been growing
rapidly for the recent 5 years. Lt. lobe lobe
appeared to be compressed by extrinsic mass.
b) Aortic-archgram revealed no abnormal vas-
cularity in the neck. It was small papillary car-
cinoma in upper pole of Lt. lobe and large,
slowly growing nodular goiter with cystic degen-
eration.
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tion with marking nodules are routine techniques.
This examination will usually show nodules down to
8 mm in size®*~'?. But thyroid scan is not particularly
useful in distinguishing benign from malignant
nodules'*~'®(Fig. 4-a).

Fig. 4. a) Shallow, smoothly-outlined cold area at

inferior-medial portion of Rt. lobe was visual-
ized only on R.A.Q. view.
b) On ultrasonogram, it had central cystic por-
tion surrounded by solid lesion. It was confirmed
as papillary carcinoma by ultrasono-guided aspi-
ration biopsy.

Presently fine-needle aspiration appears to be the
favored modality and it obtains satisfactory mate-
rial for cytologic examination of thyroid nodules.
Many hundreds of specimens have been studied and
reported, testifying to the value of this method as a
means of choosing patients for surgical treatment of
the nodule. An accurate diagnosis can be expected in
about 90% of patients!!*~??(Fig. 4-b).

It has been well known that most of clinically
palpable thyroid nodules is cold nodule and solitary
cold nodule is the most common scan finding of
thyroid disease!®?2~29, Most cases of well-dif-
ferentiated thyroid cancer, however, occurs in
patients under 40. Solitary cold nodules in young
patients, therefore, have a high likelihood of contain-
ing cancer!'?.

A history of radiation to the neck increases the
likelihood of malignancy, and the probability of
malignancy increases in nodules that fail to decrease
(or that actually increase in size) after . several
months of thyroid suppression,.and in multinodular
glands in males under 40 who do not live in a goitrous
area and who have not had a history of
thyroiditis!!2.

According to Mazzaferri et al.?®, approximately
90% of all radiation induced thyroid cancers are of
papillary type. The overall incidence of thyroid
cancer in neck-irradiated patients was reported 0.7
-7% and the prognosis in irradiated patients appears
to be similar to other patients with the same cancer
type who have not been irradiated?~3%.

There was no patient with past history of neck
irradiation in our cases.

Solitary nodules that fail to concentrate iodine or
pertechnetate are more likely to present malignant
tumor than are multiple nodules''*~!®. The inci-
dence of malignancy in solitary cold nodules is
different among the reports and ranges from 10 to
25%2>. Dische'® 15% (3/20), Shimaoka and Sokal'”
8.0%, Knownlson!?? 4.2% (8/191), Maisey® 3.39% (2/
59), Atkins®? 19.8%, Alderson® 18.23% (11/60),
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Jlechty®® 18%, my previous reports in 1980%% and
19879 17.25% (44/255), 19.86% (56/282), respectively
Tabele 7).

We can suggest that the frequency of thyroid
sancer in solitary cold nodules is more than 17%.

Alderson®® suggested that the difference in the
requency of cancer in patients with solitary cold
1odules (11/60 : 18.53%) compared with that in
atients with multinodular appearing thyroids (3/37:
3.1%) was clinically important. So, he also suggested
that if the pertechnetate image demonstrates a
multinodular appearing thyroid and there is no past
history of thyroid irradiation, the risk of cancer is
low.

In patients with cold nodules on scintiscan,
Shimaoka and Sokal'"'" found an incidence of 8%
malignancy for uninodular glands and 12% in
multinodular glands. Warm nodules had an inci-

dence of malignancy of 7% in uninodular glands and

Table 7. Incidence of Cancer in Solitary Cold Nodule by

Authors

Author %
Dische (1964) 15.0 ( 3/ 20)
Shimaoka & Sokal  (1964) 8.0
Knowlson (1971) 4.2 ( 8/191)
Maisey (1973) 3.39 ( 2/ 59)
Atkins (1975) 19.8
Alderson (1976) 18.23 (11/ 60)
Liechty (1977) 18
Kim : (1980) 17.25 (44/255)
Kim (1987) 19.86 (26/282)

Table 8. % of Solitary Cold Nodule in Cancer

Author %
Liechty (1965) 50.0
Hoffman {1972) 74.0
Alderson  (1976) 78.57 ( 11/ 14)
Kim (1980) 78.57 ( 44/ 55)
Kim (1987) 71.79 ( 56/ 78)
*Kim (1989) *82,96 (258/311)

4% in multinodular glands. If warm nodules had been
included in cold ones in their study, uninodular
glands would have had 16% malignacny with similar
rates in both uninodular and multinodualr glands as
in the reports by Borner'V.

Knowlson®" found 8 carcinomas (4.2%) in a series
of 191 patients with solitary cold nodules but only 3
(1.1%) in those with multinodular goiter.

According to Degroot and Stanbury (1975)*%, the
suspicion of thyroid cancer in patients with
multinodular goiter is very much lower than patients
with solitary nodules'®.

Most authors agree that the rate of malignancy is
very low in hot nodules: Attie (1960)'® 12.5%, Dische
(1964)'® 9.9%, Atkins (1975)*® 2.1%, Ashicraft and
Van Herle (1981)*® 3.5%, my previous reports (1980
and 1987)2+% 12.15%, 17.65%, respectively. Although
the rate itself is not different significantly from that
in solitary cold nodules, the number of patients of
cancer is much more prevalent in solitary cold nod-
ules (Table 6).

The percentage of solitary cold nodules in thyroid
cancer is similar among the authors:Liechty” 50%,
Hoffman®® 74%, Alderson®® 78.57%, my previous
reports in 1980% and 19879 78.57%, 71.79%, re-
pectively, and this study 82.96%(258/311) (Table 8)
(Fig. 1,2,3,4).

In our study, hot nodule in thyroid cancer was only
one case. It can be concluded that most of thyroid
cancer is solitary cold nodule on radionuclide imag-
ing (Table 6).

In general the suspicion of cancer in autonomous
nodules is slight, less than 2% (Molnar et al., 1965:
Hamburger, 1975)37, althouth it definitely exists and
must not be excluded. But there was no autonomous
nodule in thyroid cancer of our study.

Steinburg (1970)%®, Turner (1976)*%, and O’Connor
(1977)*® reported one case of follicular carcinoma in
discordant nodule respectively, which showed as a
pertechnetate “hot” nodule, but without **'I uptake.

Discordant nodule is not specific for thyroid cancer

— 171 —



—K@BEREEE  F23% B 2K A% B4R

but has been reported in primary and secondary
neoplasms®®3%*41~43)  adenomatous goiter*'~*", fol-
licular adenomas*'~*%, Hiirthle cell adenoma*®, and
throiditis*!***®. Wiener, et al (1981)*” reported a
case of “reversed discordancy” in thyroglossal duct
cyst, which was visualized only with '2*I and not with
pertechnetate and which may be explained by the
persistence of organification by the very small
amount of normally functioning thyroid tissue.
Therefore, any palpable thyroid nodule that appears
to be hot with pertechnetate should also be studied
using radioiodine. We could not find radioiodine
thyroid scannings performed for the purpose of
detecting discordant nodule in our study.

Conclusion

1) Thyroid cancer accounted for 2.54% of all cancers
and this rate was almost the same as that of Korea
(2.5%)

2} Male to female ratio was (1:5.64) and it was very
similar to that of Korea (1:5.22)

3) Majority of cases occured between 20 and 59 years
of age (87.03% in both sexes and 87.93% in female.)

4) Papillary carcinoma was the most common type
(78.24% in both sexes and 78.57% in female), foll-
owed by follicular carcinoma (14.44%, 15.27%,
respectively), and undifferentiated type (2.30%, 2.
21%, respectively).

5) Most of thyroid cancer revealed solitary cold nod-

ule on ”’“Tc-pertechnetate thyroid scanning (82.
96%).
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