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Diagnostic Value of Preoperative DNA Measurement on FNA in
Benign and Malignant Thyroid Neoplasm

G. Peright, P. Cicchi, F. Cianchi, R. Artusi, . Olivari, A. Caldini, C. ICUJ"IL’.N'.‘H"

Dept. of General Surgery, University of Florence: Service of Lab. Analysis, Ospedale Careggi, Florence, llaly

Despite remarkable advances in the management of
thyroid neoplasms were obtained, two problems still re-
main unsolved.

One is the extent of glandular removal in “low-risk”

differentiated carcinomas, singled out by a series of
well-known parameters such as patient’s age, type of

growth, local extent, remote spread, tumour size (1),

Unfortunately, these data are not always available
prior to surgery and they cannot be accurately ascer-
tained during it. The second is the true nature of the so-
called “follicular tumours™ which are borderline neo-
plasms not attributable with certainty to the benign or
malignant condition by either cytology or pathology (2).

Since the development of flow cytometry has made
possible to easily determine ploidy and cell prolifera-
tion, we have decided to determine if this technique, ap-
plied on fresh FNA material, could contribute 1o solve
the two problems, by adding a new biological parameter
to the pathological and clinical ones. Non fixed material
ubtained by needle aspiration would have the twofold
advantage of allowing the analysis preoperatively and
avoiding the doubts on the use of fixed and embedded
specimen. In fact, this is held responsible for the discor-
dant data provided by the method when it is assumed as
an indicator of biological aggressivity in endocrine neo-
plasms, particularly those of the thyroid (3-4-5-6).

To further check the validity of flow cytometric
analysis on FNA material we decided to exactly repeat
the procedure on the removed surgical specimen,

Materials and Methods

The study included a continuous series of 29 thyroid
nodules diagnosed as neoplasms.

Selection and subsequent surgical treatment was car-
ried out at the Endocrine Surgery Unit of the University
Surgery Clinic in Florence. Each nodule was submitted
to clinical and sonographic examination using a 10 MHz
probe, and FNA traditional standard techniques were
echo-guided in the small sized nodules. For DNA analy-
sis, needle aspiration was subsequently repeated and

material was suspended in a phosphate-buffered physio-
logical solution (PBS) at +4°C and preserved at -80°C.

On the just removed surgical specimen, both the
fragments for histologic and for DNA analysis were tak-
en from the same necrosis-free area. At cytofluoromet-
ric analysis, the samples were mechanically separated in
PBS and the cell suspension was filtered, washed and
centrifuged. The cells were resuspended in a 0,1% solu-
tion of sodium citrate which contained 50 meg/ml pro-
pidium iodide, 0,01% Nonidat P40 and 5 mcg/ml ri-
bonuclease (RNAase). After incubation with dye for | to
2 hours in the dark, at room temperature, the bond was
stabilised for 15-30 min at 0°C. Analysis was carried out
using an Epics Elite Cytofluorimeter (Coulter) equipped
with an Argon laser with emission at 488 nm, standard-
ised with frozen human thymocytes.

For each sample the data relative to scatter and red
fluorescence of 15-20.000 cells were memorised.

The fluorescence histograms were analysed by Mul-
ticycle (Phoenix) computer program.

Ploidy was classilied according to Shankey (7):
anomalies were relerred as a DNA-index (DNA-I). In-
formation regarding the cellular cycle were expressed as
percentage of cells in S phase (S-phase %). Cyto- and
histomorfological evaluations were made using tradi-
tional techniques and criteria.

On the basis of hystological diagnosis, the neoplasms
were subdivided into three groups: carcinomas, Hiirthle
cell adenomas and follicular adenomas.

Results

Cytological diagnosis of the 29 nodules resulted in
I8 carcinomas, 6 follicular hyperplasias, 3 follicular
adenomas and 2 Hiirthle cell adenomas.

On the other hand, deflinitive hystological examina-
tion showed 17 carcinomas (12 typical papillary, 3 fol-
licular variants of the papillary, 1 with Hiirthle cells and
I anaplastic), 7 follicular adenomas and 5 Hiirthle cell
adenomas. Thus, only one cytological false positive and
no false negative were reported.
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Table I shows DNA-I and S phase %, determined on
FNA and fresh surgical material of the 17 carcinomas.

Aneuploidy was found in one case among the aspi-
rated samples and in two cases among the surgical ones.
In the latter group, a high S-phase % was revealed only
in one case and was never found in the former one. The
most significant prognostic factors for each carcinoma
have been synthesised on the right side of Table T (1-8).

Tuble Il summarises the same features for Hiirthle
cell adenomas and follicular adenomas. Aneuploidy was
found in two cases among the aspirated samples and in
three cases among the surgical ones ol Hiirthle cell ade-
nomas. It was found in two cases among the aspirated
samples and in two cases among the surgical ones of the
follicular adenomas. An abnormal S-phase % was never
found in the aspirated samples. Whereas, four Hiirthle
cell adenomas and one follicular adenoma showed a
high S-phase percentage among surgical specimens.

Figure | and 2 synthesise the DNA-I of each
hystopathological group, while figure 3 and 4 report
their cellular kinetic pattern. In all cases, values from as-
pirated and surgical samples were compared.

Discussion

Cytofluorometry on FNA seems to be both an appro-
priate and reliable analysis for preoperative identifica-
tion of DNA-I and S-phase percentage in thyroid nod-
ules which need surgical removal. This was suggested
by the significant relationship between values obtained
from the aspirated and the surgical material, both “fresh-
ly" analysed. Unfortunately, since many of the aspirates
were not evaluable (4 out of 17 carcinomas, 4 out of 12
adenomas) some limits are evident as for method ap-
plicability. In lact, the sample adequacy. at the moment
of its needle drawing, can be evaluated only approxi-
mately on the basis of the opalescence of the solution in
which the cells are dispersed. In those cases that were
not completely satisfactory, the aspiration was not re-
peated so as to avoid any further trauma on the nodule,
that may make hystomorphologic examination more dil-
ficult, especially in adenomas.

In the only case of anaplastic carcinoma, necrotic-
haemorragic phenomena were so wide that a complete
analysis could not be carried out, even on the surgically

Tab. | - DNA-I, S-PHASE % and clinico-pathological features in carcinomas

CARCINOMAS

Pt FNA Surg. Specimen Cytology Age Pathology

DNA-l S-Phase (%)  DNA-l S-Phase (%) H type/Caps/Growth/Extension/Size
EG 1 2,8 1 1,5 Differ Ca 66 P No Inf Extr 1
PS ne ne. 1 1,5 Differ Ca 32 P Yes Exp Intr 1
PSS 1 1,0 1 0,8 Differ Ca 32 P Yes Exp Intr 3.8
BL ne ne 1 53 Susp Differ Ca 26 P Yes Exp Intr 1,2
SA 1 1,4 1 2 Differ Ca 32 P Yes Exp Intr d
AR 1 2,5 1 0,9 Susp Differ Ca 47 P No Inf Extr N+ 5
PR 1 1,4 1 1,3 Differ Ca 69 P Yes Exp Intr 0,8
cCG 1 2,6 1 1 Differ Ca 47 P Part Exp Intr 1,5
MA 1 1,9 1 146 Susp Differ Ca 44 P No Inf Intr 1,56
GR 1 22 1 3,3 Differ Ca 70 P No Inf Extr N+ 1,2
VM1 2,5 1 2,6 Differ Ca 24 P Yes Exp Intr N+ 0,8
RK 1 0,8 1 0,8 Differ Ca 50 Pv.F Yes Exp Intr 2
CC ne. ne 1 1,2 Differ Ca 33 PvwF No Exp Intr N+ 2,5
BS 1 0.4 i 1,8 Differ Ca 40 PvF No Inf Extr N+ 2
BT 1 25 12 23 Differ Ca 80 P No Inf Extr 5
LB 15 26 15 24 Susp Hurthle C Ca 53 HO No Inf Extr 1.5
RG ne ne 1 n.e. Poor Differ Ca 61 Ppd No Inf Extr 6

Pt: patients, n.e.: not evaluable, Cytology: Ca: carcinoma, Susp: suspect, Differ: differentiated; Pathology: H type: hystologic type, P: papillar carcinoma, PvF:
follicular variant of papillar carcinoma, Hii; Hurthle-cell carcinoma, Ppd: papillar carcinoma with poor differentiated areas; Caps: capsulated: yes, no, part. partially.
Grawth: Inf: infiltrating, Exp: expanding; Extension: Extr-Intr: extra or intra thyroidal, N+ ! laterocervical nodes melastasis | Size expressed in cenlimeters,
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Tab. Il - DNA-I, S-PHASE % and clinico-pathological features in adenomas

ADENOMAS

Pt Age FNA Surg. Specimen Cytology Pathology

DNA-l S-Phase (%) DNA-l S-Phase (%)
Tk 63 1,56 n.e. 1,6 3.2 Follicular Tumour Hurthle Cell Adenoma
LC 64 1,6 n.e. 1,6 6,8 Follicular Tumour Hdrthle Cell Adenoma
FF 39 n.e. n.e. 1,9 3,9 Hirthle Tumour Hurthle Cell Tumour
EL 39 1 2.9 1 3.6 Follicular Tumour Hurthle Cell Adenoma
TG 39 n.e. n.e. 1 1,8 Hirthle Tumour Hurthle Cell Adenoma
™ 59 1,7 n.e, 1,11 1.6 Differentiated Ca Microfollicular Adenoma
BO 36 1,2 35 e 3.5 Foll. Hyperplasia Trabecular Adenoma
PR 41 1 0,8 1 0,8 Foll. Hyperplasia Micro/Macro follicular Adenoma
v 38 1 2,0 1 0,4 Foll. Hyperplasia Micro/Macro follicular Adenoma
PL 63 n.e. n.e. 1 1,4 Foll. Hyperplasia Micro/Macro follicular Adenoma
PA 41 1 1,9 1 1 Foll. Hyperplasia Trabecular Adenoma
CA 58 n.e. n.e. 1 1 Foll. Hyperplasia

Micro/Macro follicular Adenoma

Pt: patients; n.e.: not evaluable, Cytology: C: Cell, Ca: carcinoma, Foli: Follicular; Pathology: Micro/Macro: micro and macrofollicular adenoma.
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Fig. 1- DNA-index evaluates on FNA samples, Hea: Hirthle cell  Fig, 2 - DNA-index evaluated on surgical specimen. Hea: Hiirth-

removed tissue. Such a problem can be more serious in
adenomas where necrotic-haemorragic alterations are
associated with oedematous inbibition, the extent of
which could determine a concentration of cells below
the values necessary for evaluation. With regard to our
study we unexpectedly discovered only 2 aneuploid car-

adenoma; FA; follicular adenoma.

le cell adenoma; FA: follicular adenoma,

cinomas (only one resulted aneuploid also in the aspi
rated sample) but with a low S-phase %. The only carci-
noma with high S-phase percentage was euploid.
Therefore, aneuploidy was observed, before surgery,
only in 1 out of 17 carcinomas. This information did not
modity the type of treatment, i.e. total thyroidectomy,
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S-phase % 3 .
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Fig. 3 - S-phase evaluated on FNA samples, Hea: Hirthle cell
adenoma; FA: folliculur adenoma,

which was due to the presence of unfavourable tradi-
tional prognostic factors. A more surprising result was
the high frequency of aneuploidy and the high S-phase
pereentage values found in adenomas, particularly in the
Hiirthle cell ones, without any association with capsula
and vascular invasion, pathognomonic of malignancy.
With regard to the Hiirthle cell adenomas, a high

alfinity of the oxyphylous cells for the specilic nuclear

dye. i.e. propidium iodide, has been hypothesised to ex-
plain this datum. However, the same impairment has
been reported even in common follicular adenomas, thus
it is likely that this finding is not due to a technical arte-
fact. A comparison between cytofluorometric and cyto-
genetic studies may provide any further contribution to
explain this problem. In adenomas, Just as in carcino-
mas. DNA analysis, preoperatively determined, did not
influence the surgical management, 1.e. lobectomy. On-
ly for aneuploid adenomas a frozen biopsy was manda-
tory to confirm the benign nature of the lesion.

In conclusion, our study is consistent with previous

ones (2-5) which confirm the limited diagnostic value of

DNA analysis in endocrine neoplasms.

Moreover, its prognostic potential, even widely de-
scribed (3-5), does not seem to add much to the already
proven clinical-morphologic risk factors.
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