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Analysis of Thyroid Follicular Adenoma and Adenomatous Goiter by
Tissue Quantification

Yasuhiko Yamane

Clinically, benign nodular goiters are composed of either adenoma or hyper-
plastic nodule. However, histologically, differentiation of them is occasionally
difficult. We attempted to elucidate the histological difference in the follicles
of adenoma, hyperplastic nodule and normal thyroid by tissue quantification
analysis.

Firstly, a detailed analysis of the individual follicles was done with several
parameters, i.e., their area, circumference, shape coefficiency and epithelo-follicular
ratio (EF-Ratio).
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Secondly, under low magnification, the spatial pattern and follicular density of

the follicles were analyzed.

Lastly, three dimensional reconstruction of a large follicle in an adenomatous

nodule was performed.

The results obtained were as follows.

1. The follicles in the adenoma were monotonous, small, almost circular in

shape and had a high EF-Ratio. Under low magnification, the tissue structure of

the adenoma exhibited regular-type spatial pattern. The density in large follicles

was low.

2. The follicles in the adenomatous nodule varied in form and clustered in a

spatial pattern. The large follicles had a high packing density.

3. Three dimensional reconstruction of a large follicle in an adenomatous nodule

showed it to be not spherical, but semilunar in shape, accompanied by several

satellite follicles. The relationship of the parameters between the follicular struc-

ture, area, circumference, shape coefficiency, EF-Ratio, and spatial pattern was

determined by three dimensional analysis of an adenomatous large follicle.

In conclusion, the quantitative approach is available for differentiation between
adenoma and adenomatous nodule since the histological propensity of the former

is toward monotonous pattern, while that of the latter is characteristically poly-

morphous.

Before routine use, however, further study is necessary. (Accepted on February
17, 1988) Kawasaki Igakkaishi 14(3) : 328—335, 1988
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Table 1. Comparison of adenomatous goiter
nodule and true adenoma

Adenomatous goiter
nodule

True adenoma

Multiple nodules
Poor encapsulation
Variable structure

Comparable growth
pattern in adjacent
gland

No compression of
adjacent gland

Solitary nodule
Good encapsulation
Uniform structure

Different growth
pattern from
adjacent gland

Compression of
adjacent gland

(quoted from Meissner and Warren: AFIP)

a) normal

¢) adenomatous
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Fig. 1. Follicular adenoma and adenomatous

goiter (H-E stain, x35)

a) The unit of this thyroid structure is the
follicle, a closed saclined with epithe-
lium and containing colloid. Individual
follicles are roughly spherical and vary
considerable in size.

b) Low magnification of a follicular ade-
noma shows typical tissue atypism. The
follicles are similar in size and colloid
content to those of a nomal thyroid gland.

¢) Low magnification of an adenomatous
goiter also shows its typical tissue a-
typism. Considerable variation in follicular
size and focal stromal fibrosis are shown.



AR« FRORAR Vi R & B AR P RAR I D MR R DR TR X B4R 331

R &L, FEEHIZRR &L 20D
B EF Hud
EF i = H/R,
= 1-Ry/R,
Lien (Fig. 2).

2. MO EBITH T 2 B

DL EBOMITTIBR DO ik T ORLE
LEERHEREL L RN T2 LICL T
(75 £%).  FI-MRERFIRREC Y LT3 35 f5
DFERTORES b Iz TT » 7.

D i ek E

FZRE TR I 1T 5 RO ZZHELE DR
w7ef < & — VRN (R TS w T
Tl

Zefif] 2 & — v IENT £ RIERR DR E A (1) HHI
B, (2) svxs, Q) EMMCHESTHT
BETHH, SEIOBE CIL@TOEELL T,
Hopkins and Skellam D35#E(H), kX O
TR (X)) AW,

Follicle Circle

Modelling

Ri: Radius of follicle B
R.: Radius of follicular lumen
H . Height of epithelium

Fig. 2. EF-Ratio (Epithello Follicular Ratio)

Regullar Random Cluster

. ° ° °
o o o o e o, o’

.
o o ° ® o
.
o © ° . . )
e o o o °
o o .

(H<1) (H=1) (H>1)

H : Hopkins and Skellam’s index

Fig. 3. Spatial pattern analysis (with
distance method)
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Table 2. Follicular structure

a) Fundamental data

Circumference
Number Area (pm) (pm)
Adenoma 94.6+51.4 | 1033.242101.7 | 105.37+ 63.92
(m=5)
Normal 19.4+ 2.2 | 6820.7+9806.4 | 265.66+191.62
(m=5)
Adenomatous || o) 915,92 | 3809, 149229.0 | 185,304 172.55
(n=5)
(magnification: x500)
b) Shape coefficiency and EF-Ratio
Shape coefficiency EF-Ratio (%)
Adenoma 1.15+0.12 68.38+16.72  ——
(n=5) -
j* |
Normal 1.2240.13 36. 56+ 20. 74 *x
(n=5) _*‘*
—
Adenomatous 1.29+0.25 47.21+24.10 —
(n=5)
#* (P<0.01)

Table 3. Spatial pattern analysis
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Fig. 4. Three dimensional reconstruction
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