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Application of special diagnostic techniques
in the management of nodular goitre

PAUL G. WALFISH, MD, FRCP[C], FACP; MURRAY MIsKIN, MD, FRCP[C]; IRVING B. ROSEN, MD, FRCS[C], FACS;
HARRY T.G. STRAWBRIDGE, MB, CH B, MRCP (EDIN), FRCP[CI

The primary challenge in the
management of nodular goitre is to
establish which thyroid nodules are
malignant. Since selection of patients
for operation on the basis of
palpation of nodules alone gives a
low yield of malignant disease,
physicians have sought criteria for
selection that combine the information
obtained from special laboratory
procedures with thoughtful clinical
appraisal. Such special procedures,
which include radioisotope
scintiscanning, echography by B-mode
ultrasonography, and either large- or
fine-needle aspiration and cytologic
examination of the aspirate, are
considered valuable in a proposed
clinical approach to the management
of thyroid nodules.

Le principal defi rencontre lors du
traitement du goitre nodulaire consiste
& identifier quels sont les nodules
thyroidiens maims. La selection des
patients etablie a partir de Ia simple
palpation des nodules ne revele
qu'un petit nombre de l6sions malignes;
les m&Iecins ont donc recherche des
crlt&res de s6lection associant
l'information obtenue a partir de tests
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speclaux do laboratoire et UN. 6valuation
clinique attentive. Ces tests sp6ciaux,
qul incluent Ia scintigraphie
radloisotopique, l'echographie par
ultrasonographie B-modale, et l'examen
cytologique des specimens obtenus par
aspiration a l'aiguille fine ou large,
sont consider6s utiles dans l'approche
clinique propos6e au traitement des
nodules thyroidiens.

In tho management of nodular goitre
the primary challenge facing the physi-
cian is to establish which thyroid no-
dules are malignant. Since it has been
generally established that selection of
patients for operation on the basis of
palpation of nodules alone results in
a low yield of malignant disease, there
has been an increased awareness of
the need for further selection criteria
that combine the information obtained
from special laboratory procedures with
thoughtful clinical appraisal.
The purpose of this presentation is

to review some of the special diagnostic
techniques that have been proposed for
evaluating thyroid nodules and to dem-
onstrate how some of them may be
used to assist in the practical manage-
ment of clinical problems.

Primary special diagnostic techniques

Radjuisotope scintiscanning

Scintiscanning with radioactive io-
dine (1311) permits classification of
thyroid nodules according to their func-
tional activity into "hot" (hyper-

functional), "warm" (isofunctional or
nondelineated) and "cool" or "cold"
(hypofunctional) lesions. Hot nodules,
which constitute approximately 25% of
solitary palpable nodules, are rarely, if
ever, malignant.1 Of the remaining
75% of palpable solitary nodules 10
to 20% are malignant and the rest are
a heterogeneous group of benign hypo-
functioning lesions (T'able I). For these
reasons, palpation of a solitary nodule
and delineating by scintiscanning that
it is hypofunctioning are not adequate
surgical selection criteria for a consist-
ently high yield of malignant disease.

In addition to 1311, other isotopes
have been proposed for scintiscanning
of thyroid nodules (Table II). Although
99mTc..pertechnetate (9BmTcO4) provides a
rapid "same-day" scan with less radia-
tion exposure, it occasionally produces
a misleading scan appearance of neo-
plastic lesions as hot nodules; these
lesions are more reliably visualized as
cold nodules on 131J scintiscans. Also, a

Table I-Types of solitary hypofunctioning

thyroid nodules

Type

Cystic 20
Solid and mixed

Carcinoma 13 - 20
Benign 40
Other non-tumour conditions 20 - 27

e.g., colloid nodules, loca-
lized subacute or chronic
thyroiditis, multinodular
goitre, degenerative, hem-
orrhagicor calcified lesions
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Table li-Scintiscanning agents currently
used for the study of thyroid nodules

Appearance
of

malignant
Function tested Isotope lesion

Trapping OOmTc Cold
Trapping, 1311, 1251, Cold

organification 1231
and synthesis

Rate of protein 75Se, 06Ga, Hot
synthesis '31Cs 197Hg



FIG. 1-Typical diagnostic signs of malignant disease - pleomorphism and Irregniar
nuclei of thyroid epithelial cells and cellular adhesiveness - in smear of aspirate
obtained by fine-needle aspiration biopsy of thyroid nodule in a case of papillary
carcinoma diagnosed preoperatively (Papanicolaou stain; original magnification, x250).

FIG. 2-Sheets of uniform, regnlar thyroid epithelial cells, with uniform size and
shape of nuclei (in contrast to appearance of cells in Fig. 1) in smear of aspirate
obtained by fine-needle aspiration biopsy of thyroid nodule in a case of benign
follicular adenoma (papanicolaou stain; original magnification x250).

FIG. 3-Mixed picture of benign thyroid epithelial cells and clumps of lymphocytes
and Hiirthle cells in smear of aspirate obtained by fine-needle aspiration biopsy of
thyroid nodule in a case of Hashimoto's thyroiditis (Papanicolaou stain; original
magnification, x 250).

lary carcinoma (Fig. 1), which can be
differentiated easily from benign-look-
ing adenoma (Fig. 2). Degenerating le-
sions can be identified when hemosider-
in-laden macrophages and foam cells
are discerned. Abundant colloid and
benign epithelial cells are noted in col-
bid nodules. Accuracy of 92% has
been obtained for solid nodules, with
no false-negatives for carcinoma except
among cystic or mixed lesions greater
than 4 cm in diameter.14 This procedure
has also been used to assess nontoxic
goitre lesions. A diagnosis of chronic
thyroiditis can be made when a mixed
picture of benign thyroid epithelial cells,
clumps of lymphocytes and Hiirthle
cells (Fig. 3) is observed.

In our experience this technique has
been confirmed to be a safe office pro-
cedure that does not require local anes-
thesia and can provide additional in-
formation about solid solitary thyroid
nodules. However, because the sample
obtained is random and limited, this
technique may not always permit dif-
ferentiation of benign follicular adeno-
matous lesions from invasive carcinoma
without total examination of the no-
dule. Hence, it has been our practice
to follow carefully such lesions, with
the patient receiving a trial of thyroid
hormone suppression therapy. Depend-
ing upon clinical appraisal, most of
our patients with highly cellular folli-
cular or Hurthle-cell adenomas, parti-
cularly if there is evidence of atypia
or mitoses, are referred for an opera-
tion to obtain a complete examination
of the nodule and exclude malignant
disease. Preoperative awareness of the
diagnosis of thyroid carcinoma may be
of particular advantage to the surgeon,
who can then select the appropriate
surgical approach.

Secondary special diagnostic techniques

Other diagnostic aids that are not as
specific and of less value may be used
in assessing thyroid nodules.

Radiologic study
Radiologic investigation for nodule

calcification may show one of two
patterns: fine stippling (psammoma
bodies), which suggests the lesion is
malignant, or coarse, dense conglo-
merations, which suggests the lesion is
benign and degenerating. Radiographic
studies may show displacement of the
trachea and the esophagus by a thyroid
mass.

Hematologic and endocrinologic study

Measurements of parameters of thy-
roid function, such as serum concentra-
tions of total thyroxine, triiodothyro-
nine (T3) and thyrotropin, and T'3 resin
uptake (an index of plasma thyroxine-
binding globulin), may provide addi-
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tional diagnostic clues since the pres-
ence of hypothyroidism usually, but not
invariably, indicates a benign process.
Thyroid antibody titres, as well as
concentrations of serum calcium, in-
organic phosphorus and alkaline phos-
phatase could help exclude chronic
thyroiditis and parathyroid gland le-
sions, respectively. However, these two
conditions have been known to coexist
with thyroid tumours, including carci-
noma. Routine leukocyte and differen-
tial counts and the sedimentation rate
can be determined to exclude inflam-
matory lesions such as acute or sub-
acute thyroiditis. Serum calcitonin
studies, if available, could be performed
when medullary carcinoma is suspected.
Serum thyroglobulin concentrations
have recently been reported to be a
sensitive marker of thyroid carcinoma
and its metastasis15 but also have been
reported to be elevated in hyperthyroid-
ism and during the acute phase of
subacute thyroiditis.1'

Proposed special laboratory procedures
of limited application

A number of other special laboratory
procedures proposed for the study of
thyroid nodules do not appear to have
practical clinical application at this
time.

Angiography
There have been conflicting reports3

on the value of selective angiography
of the neck, a procedure that has many
technical limitations and difficulties of
interpretation. Cancer of the thyroid is
suggested angiographically by abnormal
vascular patterns, including irregularity
and heterogeneity of the tumour stain
with a ragged contour in a contrast-
loaded gland.

Thermography
Thermography, based upon the de-

tection of increased amounts of heat
emitted from malignant tissue, has also
been found to have limited application.3

Fluorescent scanning
Fluorescent scanning has been pro-

posed to help discriminate malignant
from benign hypofunctioning solid no-
dules by measurement of iodine content
by means of spectrophotometric anal-
ysis of x-rays emitted from the thyroid
during excitation by an external source
of y-radiation - americium-241. While
the initial report on this technique"
suggested that it was not effective in
detecting malignant lesions, Hollifield
and colleagues1' have obtained better
results using a computerized analytic
technique for comparing the iodine
content of the nodule with that of the
unaffected contralateral lobe. Although
fluorescent scanning involves less radia-

tion exposure, it is technically difficult
and requires special equipment that, at
present, has no other clinical applica-
tion.

Current approach to the clinical
management of thyroid nodules

At Mount Sinai Hospital, Toronto,
the practical management of the palp-
able solitary thyroid nodule and the
assessment of the risk for malignant
disease have been guided by the com-
bination of careful clinical appraisal
and the primary special diagnostic aids
of .'I scintiscanning, B-mode ultrason-
ography and either large- or fine-needle
aspiration of hypofunctioning nodules.

Hyperfunctioning thyroid nodules

Our approach to the management of
the hot nodule is summarized in Fig. 4.
On the basis of results of initial '.'I
scintiscanning, the proportion of hot
nodules among solitary palpable no-
dules is approximately 25%. To guide
management further, additional studies
are performed - either a standard T3-
suppression test or the more recently
available thyrotropin-releasing hormone
(TRH) test1' - to establish if the no-
dule is nonautonomous and, thus, sup-
pressible with thyroid hormone replace-
ment therapy, or autonomous and non-
suppressible. The likelihood of a hot
nodule being malignant is considered

Autonomous

Toxic Non-Toxic
'.'I Rx NIL

OBSERVATION SURGERY
FIG. 4-Schematic flow diagram Indicating use of special
clinical management of solitary "hot" thyroid nodule.

1311

Solitary Nodule

SCAN

"Cold" "Cool" or "Warm" Nodule
4,

ULTRASOUND

Cystic Solid

"LARGE" NEEDLE '" "FINE" NEEDLE
ASPIRATION ASPIRATION

CYTOLOGY CYTOLOGY

SCLEROSING Rx Ca. Adenoma Non Tumor or Thyroiditis

T4 Rx

OBSERVATION
SURGERY

T4 Rx T4 Rx
I

T4 Rx

SURGERY '.'l Rx OBSERVATION OBSERVATION
FIG. 5-Schematic flow diagram Indicating use of special diagnostic techniques In
clinical management of hypofunctioning thyroid nodule.
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to be extremely small.1 Since a hyper-
functioning nodule would be expected
to be solid, there would be little need
to consider B-mode ultrasonography ex-
cept to follow the size of such a lesion.
Fine-needle aspiration biopsy is also
rarely necessary because one would ex-
pect to find that the nodule is a benign
follicular adenoma.

Hypofunctioning or isofunctioning
thyroid nodules

Our current approach to the manage-
ment of hypofunctioning or isofunc-
tioning nodules is summarized in Fig.
5. We have observed that approximately
20% of hypofunctioning solitary no-
dules from 1 to 4 cm in diameter were
predominantly cystic,4'5 a proportion
similar to that observed in other series
with reported, proven pathologic find-
ings.'1'12 Since less than 2% of pre-
dominantly cystic lesions within the
thyroid gland that are less than 4 cm
in diameter have been found to be
malignant,1012 these lesions may be
managed conservatively, in the office,
by large-needle aspiration. The aspirate
should undergo cytologic examination.
This may be followed by long-term
thyroid hormone suppression therapy if
the patient is under the age of 50 and
has no coexisting autonomous hot no-
dules, or by repeat aspiration and in-
jection of a sclerosing solution such as
sodium tetradecyl sulfate.10'11 However,
depending on the colour of the aspirate
and other clinical circumstances, some
patients with cystic lesions may ulti-
mately be referred for surgical excision,
particularly if the lesion is larger than

4 cm in diameter.
On the other hand, solid hypofunc-

tioning lesions or mixed lesions more
than 4 cm in diameter are more likely
to be malignant. Fine-needle aspiration
may be attempted preoperatively with
solid lesions. When the cytologic report
indicates thyroid carcinoma or an ade-
nomatous lesion with increased cellular-
ity and atypia the nodule should be ex-
cised. Large mixed lesions with numer-
ous epithelial cells, depending on
clinical circumstances, should also be
excised. If an operation appears* con-
traindicated for medical reasons, occa-
sionally a closed- or open-needle biopsy
has been performed, under local anes-
thesia, to exclude malignant disease.
Following the operation almost all
patients receive long-term thyroid hor-
mone replacement therapy and periodic
evaluation. Patients over the age of
50 with multinodular goitres should be
checked for autonomous, nonsuppress-
ible nodules, since they will be at risk
for cardiovascular complications from
excessive thyroid hormone replacement
therapy.
We are indebted to the collaborative ef-
forts of Dr. Marko Mihic for his technical
advice on the fine-needle aspiration tech-
nique, Dr. Elizur Hazani for data analysis,
Mrs. Ingrid Foldes and the staff of the
cytology division of the department of
pathology, as well as Mr. Winston Brad-
shaw of the echography division of the
department of radiologic sciences, Mount
Sinai Hospital. The assistance of Instruc-
tional Media, Mount Sinai Hospital, di-
rected by Mr. Ivan Gareau, and the
skilled secretarial assistance of Miss M.M.
Simpson in the preparation of this manu-
script are gratefully acknowledged.
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Tinnitus
The noises grow - unceasing, loud,
As from a roused and hostile crowd,
The roar of which is hemm'd within
This fragile sphere of bone and skin.
The sound swells like a storm at sea
And hinders my attempt to be
Unruffled, calm of mind, contain'd -
The kind of man I'd hoped was trained
To disregard the harshest sounds -
Alas, cacophony rebounds
In whistle, clamour, strident ring -
- The threnode a living thing
That strips composure from the soul
And hurls it, shattered, on the shoal
Of never-ending, piercing scream.
Would that it were a normal dream,
Or instruments gone wild, and lo,
T'would fade away with morning's glow,
As voices from the walls grow soft
With memories of days that oft
Spelt quiet hours of childhood joy,
Those golden times when, as a boy,
No brass bands played within my head,
And angels guarded me in bed.

And yet, and yet, there is some good
In raucous, haunting sounds that could,
Within imagination's fold,
Become the battle-cries of old,
Of tribal kings, who bravely shed
Their martyr's blood for those they led
From vassaldom to freedom's light -
In verdant vales, where streams ran bright
As legends, spun from words of gold,
Immortalizing heroes bold -
Or far-off keening harps that thrumm'd
With poignant tales of grandeur, strumm'd
By minstrels in forgotten caves,
Of people who would not be slaves.
For when the body shrinks from strife
From stresses, trials of this life,
The mind will grasp remember'd things,
And promise of the spirit brings
The strength of joy to fill all dreams
And silence all harsh inner screams.
The covenant with duty sworn,
To hope that purpose be reborn,
Helps me to live with what I've found -
This paradox - silence with sound.
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