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Grooved Nuclei in Thyroid Papillary Carcinoma

Chang Hun Lee, M.D. and Kang Suek Suh, M.D.
Department of Pathology, College of Medicine, Pusan National University

Recently nuclear grooving has been introduced to be a reliable diagnostic criterion for papil-
lary thyroid carcinoma, in addition to known clear nuclei and intranuclear cytoplasmic inclu-
zions. Mow this study is undertaken to assess the diagnostic value of this new clue.

The results obtained are as follows :

1) 35 follicullar carcinomas, 106 follicular adenomas and 56 adenomatous goiters were studied
as control groups. Grooved nuclet were positive in 22. 9% of follicular carcinomas, 19. 8% of fol-
licular adenomas and 5. 4% of adenomatous goiters, whereas intranuclear cytoplasmic inclusions
in 11.4%, 11.3% and 7. 1% :and clear nuclei in 22.9%, 23.6% and 5. 4%, respectively.

2) Among 105 papillary carcinomas the frequencies of grooved nuclei, intranuclear cytoplasmic
inclusions and clear nuclei were 93.3%, 84 . 8% and 79. 0%, respectively. Incidence difference be-
tween grooved nuclei and clear nuclei was significantly recognizedip<0.05).

3) Among variants of papillary carcinoma including mixed, pure, occult sclerozing and follicu-
lar types, the frequencies of grooved nuclei were 96.7%(39/61), 86.2%(25/29), 100%(13/13) and
50.0%(1/2), respectively. In comparison the frequency of the mixed types was mildly more in-
creased than that of the pure(p<0.05).

4) Among 44 aspiration biopsy cytology cases, which were identified histologically as papillary
carcinoma, the frequencies of grooved nuclei and intranuclear cytoplasmic inclusions were 65.9
% and 70.5%, respectively.

Therefore it is suggested that grooved nuclei be a valuable diagnostic feature of papillary thy-
roid carcinoma, along with other nuclear findings.
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Tabe 1. Thyroid tumors and lesions included in this
study

L —

Carcinoma (N=141)

Papillary 105
Mixed 6l
Pure 29
Occult sclerosing 13
Follicular 2
Follicular 35
Medullary 1

Benign tumors and lesions (N =194)

Follicular adenoma 106

Adenomatous goiter 56

Hashimoto's thyroiditis 11

Subacute thyroiditis 7

Cyst, degenerated 5

Chronic thyroiditis 4

Normal thyroid 3

Graves' disease 2
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Table 2. Frequencies of grooved nuclei, intranuclear cytoplasmic inclusions and clear nuclei in papillary

carcinomas and nonpapillary lesions

Type

No. of Grooved nuclei Posi.

Inclusions Posi. Clear nuclei Posi.

Cases — 1+ 2+ 3+ (%) — 1+ 2+ 3+ (%) — 1+ 24+ 3+ (%)
Carcinoma(N=141)
Papillary 105 7 15 36 47 933 16 15 45 29 84.8 22 16 1T 350 79.0
Follicular B 27T 5 1 2 229 il 2 2 0 11.4 27 1 7 0 22.0
Medullary 1 1 | 0 0 0.0 1 0o 0 0 0.0 1 o 0 0 0.0
Benign tumors and lesions(N =1%4)
Follicular adenoma 106 &5 10 10 1 19.8 a4 B 4 0 11.3 Bl & 13 4 23.6
Adenomatousgoiter 56 53 3 0 0 54 52 2 2 0 7.1 B 1 2 0 5.4
Graves disease 2 2 0 0 0 0.0 2 0 0 0 0.0 2 0 0 0 0.0
Hashimoto's thyroiditis 11 11 0 0 0 0o 11 0 0 0 00 11 0 0 0 0.0
Chronic thyroiditis 1 4 0 0 O 0.0 4 0 0 0 0.0 4 0 0 0 0.0
Subacute thyroiditis 7 T 0 0 0 0.0 7 0 0 0 0.0 T 0 0 0 0.0
Degenerated cyst 5 &5 0 0 0 0.0 5 0 0 0 0.0 5 0 0 0 0.0
Normal thyroid 3 3 0 0 0 0.0 3 0 0 0 0.0 3 0 0 0 0.0
Note: —,negative; 1+, mild; 2+, moderate; 3+, marked. Posi, Positivity.
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Fig. 1. Longitudinal nuclear
grooves in papillary carcinoma
of the thyreid gland.

Fig. 2. Intranuclear cyvtoplas-
mic inclusion bodies.
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Fig. 3. Clear or ground glass
nuclei.

Fig. 4A. Follicular adenoma
showing uniform-sized folli-
cles and fibrous capsule.

Fig. 4B. Adenomatous goiter
showing wvariable-sized folli-
cles lined by epithelial cells
with round, darkly staining
nuclei.
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Table 3-1. Frequency comparison of grooved nuclei
between papillary carcinomas and nonpa-

pillary lesions
Grade Total
Type —~14+ 2+~3+ No. (%)
No.(%) Nod%)
Papillary carcinoma  22(21.0) 83(79.0) 105(100.0)
Follicular tumor and  183(92.9) 14( 7.1)  197(100.0)
adenomatous goiter
Total 205 a7 302

Table 4. Frequency comparison of three nuclear
findings within papillary carcinomas

—
—— —

Grade

Nuclear finding —~1+ 2+ ~3~|: ;;:::}
No.d%) No.(%) '
Grooved nuclei(fA)  22(21.0)  83(79.0)  105(100.0)
Inclusions(B) 31(29.5)  T4(70.5) 105(100.0)
Clear nucleilc) 38(26.2)  6T(63.8)  105(100.0)

Mote : Refer to the foot note of table 2. ¥*=121.62
(p<0.01)

Table 3-2. Frequency comparison of intranuclear cy-
toplasmic inclusions between papillary
carcinomas and nonpapillary lesions

— ————

Grade
—~1+ 24+~3+
No.(%) No.(%)

Papillary carcinoma  31(29.5) 74(70.5)
Follicular tumor and 189{(95.9) 8( 41)
adenomatous goiter

Total
No.(%)

Type

105(100.0)
197(100.0)

Total 220 82 302

Note : Refer to the foot note of table 2. x*= 140.96
(p<0.01L

Table 3-3. Frequency comparison of clear nuclei be-
tween papillary carcinomas and nonpapi-

llary lesions
—_—— —— — -
Grade
- T
Type -]+ 24+~3+ N;::;}
No.(%) No.%) ]
Papillary carcinoma 38(36.2) 67(63.8) 105(100.0)
Follicular tumor and 171(86.8) 26(13.2) 197(100.0)
adenomatous goiter
Total 209 93 anz2

Note : Refer to the foot note of table 2. = 66.99
(p<0.01)

Note : Refer to the foot note of table 2. x%: :s=2.04
(p=>0.05) and x* :c=5.96(p<<0.05)
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Table 5. Frequency comparizon of grooved nuclei between four variants of papillary carcinomas

——— - P =

Var zrade Total

ariant - 1+ 2+ 1+ No. (%)
No.(%) No.(%) No.(%) No.(%)

Mixedi(A) 2(3.3) T(11.5) 22036 . 0) 30(49 . 2) 61(100.0)

Pure(B) 4013 .8) 724 .2) 9(31.0) 9(31.0} 29(100 . 0)

Follicular(C) 1(50 . 0} 0f 0.0) o 0.0) 1(50. 0) 20000 . 0)

Occult sclerosing (D) 00 0.0) 7.7 5(38.5) 7053 . 8) 130100 . 0)

Total 7 15 36 47 105

MNote: Refer to the foot note of table 2. %, s =6 . 26(p<<0.05) % :e=1.98(p=>0.05)and % :»=0.51
(p>=0.05)

Fig. 5. Grooved nuclei in the
variants of papillary carcino-
ma. A:mixed type, B:pure
type, C:occult sclerosing type,
D : follicular type.
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Table 6. Frequency comparison of grooved nuclei
and intranuclear cytoplasmic inclusions in
aspiration biopsy cytology

Grooved nuclei

Finding Inclusions
Positive (%) 29(65.9) 31(70.5)
Negative (%) 15(34.1) 13i29.5)
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Fig. 6A. Numerous grooved
nuclei in a fine needle aspirate
of papillary thyroid carcinoma
(Papanicolaou stain, > 1000).
Fig. 6B. Distinct intranuclear
cytoplasmic inclusion bodies
in a fine needle aspirate(Papa-
nicolaou stain, * 1000}
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