


Figure 2. Echogram reveals a small epithelial-lined cyst (arrow) in the thyroid lobe (T). Also visible are sterno­
cleidomastoid muscle (SCM), strap muscles (M), carotid artery (C) and isthmus (I) (from Bluml4).

Even in this age of advanced medi­
cal technology, clinical judgment
provides the most cost-effective and
sophisticated tool in the diagnosis
of thyroid nodules. The history and
physical examination provide the pri­
mary diagnostic data that identify
certain risk factors associated with a
higher than average likelihood of thy­
roid cancer. Thus, the initial clinical
encounter provides the basis for
selection of diagnostic modalities­
and perhaps, even specific clinical
approaches.s7

When clinical settings demand surgery.
The physician may decide to advise
the patient with a solitary nodule to
have an operation at once if there is a
history of therapeutic x-ray in child­
hood or the patient presents with
local lymphadenopathy. Similar ad­
vice may be given to the patient who
has severe cancerphobia, cannot be
reassured and has already decided to
have the lesion removed surgically. Un­
der such circumstances, preliminary
testing of the nodule either by needle
aspiration or imaging techniques may
not serve any useful purpose.

When needle biopsy is nnlikely to be
valid. The results of needle aspiration
are poor when the physician per­
forms only an occasional aspiration
and are useless if a specially trained
cytologist is unavailable. The ac­
curacy of aspiration varies from 50%
to 97%, depending to a considerable
degree on the skill of the physician
who obtains the aspirates and the
cytologist who interprets them. One
observer has suggested that a physi­
cian needs to do about 10 aspirates
per week in order to maintain skill.1

Therefore, if the physician is not
experienced in needle aspiration
techniques or does not have the nec­
essary cytologic support, and if it is
impractical to refer such a patient
to an appropriate center, then con­
tinued reliance must be placed on
the use of clinical judgment and the
application of available imaging
techniques.
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A Solitary Cold Nodule in
the Absence of Risk Factors
The author's experience indicates

that there is no single best way to
ascertain clinically which solitary
cold thyroid nodule is malignant. Clin­
ical information continues to play
a very useful role, and the imaging
techniques that examine the gross
anatomy of the thyroid gland com­
plement and augment such data. Scin­
tillation scans provide maps of the
functional anatomy, whereas sonog­
raphy, computed tomography (CT) or
magnetic resonance imaging (MRI)
display the topographic anatomy.

Isotope scanning, like palpation,
can discern structures just smaller
than 1cm. CT can detect nodules that
are somewhat smaller, and high-reso­
lution echography can demonstrate
structures in the 2 to 3 mm range.H

,,,

Needle biopsy provides an examina­
tion ofthe microscopic anatomy.
Thus, each ofthe anatomic methods
amplifies the information that has
been gained from sharply honed clini-

cal skills and an understanding of the
natural history ofthe disease in
question.

Isotopic Studies
of the Thyroid

The principal reason to obtain a
thyroid scan is that solitary nodules
ofthe thyroid that take up radioio­
dine poorly ("cold") are malignant
in almost 10% of cases while function­
ing ("hot") nodules are almost never
malignant. However, this observation,
as it relates to "cold" nodules, is true
only when the rest of the thyroid is
normal. The question becomes more
complicated when there is evidence
ofmultinodularity.

Multinodular goiter is almost invari­
ably a benign disease; a nodule in a
goiter usually represents the same pa­
thology as in the rest of the goiter. Yet,
cancer occasionally occurs in a
goiter. Although a diffusely hetero­
geneous uptake with multiple cold
areas makes thyroid malignancy un­
likely, some observers claim that



Figure 3. This patient has a "cold" right thyroid nodule. Previous aspiration elsewhere yielded nondiagnostic
debris. These ultrasonograms in the transverse (TRV) and sagittal (SAG) planes of the right thyroid lobe (T)
show extensive degeneration (D) ofthe nodule. The lesion could easily be mistaken for a "cyst" on the transverse
view. However, on the sagittal study one sees the solid component (S) anterior at the lower pole. This view was
used as a guide to insert a needle into the solid component. The aspirate revealed benign nodular thyroid. Note
a second low-echogenicity, 2 X 3 mm nonpalpable nodule higher in the right lobe on the sagittal study (arrows),
which is consistent with a multinodular goiter. Also seen is increased acoustic shadowing behind the fluid-filled
space on both views, which is caused by enhanced transmission ofthe ultrasound through fluid. The carotid
artery (C), thyroid isthmus (I) and the trachea (TR) are seen. The patient was given suppressive therapy after
the fluid was aspirated. The solid component shrank in the ensuing months with no further fluid accumulation
(from Bluml4).

multinodularity does not alter the
risk of malignancy when there is a
single clinically dominant nodule in
the goiter.1O In this setting, a scan may
disclose whether or not the nodule
in question is functioning hypertro­
phic tissue (a "hot" nodule). When
the dominant nodule is "cold," other
tests are needed.

Some observers have suggested
eliminating the scan and proceeding
directly to biopsy of the dominant
nodule in a goiter. However, in these
cases the biopsy may not be able to
differentiate cellular hypertrophic
tissue, which does not require sur­
gery, from follicular neoplasm, which
is best managed surgically. The scan
can be helpful here.

When a needle biopsy is done
directly without a preceding scan,
some patients whose cytology is con­
sistent with follicular neoplasm
actually have an autonomous nodule.
Without an isotope scan, these
patients are today often referred for
surgery-though perhaps, needlessly.
Solomon scans patients with a "sus­
picious" aspiration result to identify
those with a "hot" nodule, exempting
them from surgery.7 Riesner and

Isley make essentially the same rec­
ommendation. ll For yet others, the
issue remains unresolved.

Why the Value of Scanning Is
Questioned

The value of the thyroid scan has
been challenged on economic grounds.
Isotope scanning has low sensitivity
and low specificity for detecting thy­
roid cancer; 90% of "cold" nodules
are benign.12 Therefore, in a popula­
tion of patients with a thyroid cancer,
isotope scanning is not the most cost­
effective test.7,1l,l2 The issue of cost
effectiveness of testing in a popula­
tion is certainly important but not
necessarily decisive in individual pa­
tients. The additional cost of the pro­
cedure may be offset by problems
that might otherwise arise due to
needless surgery because of an inac­
curate or suboptimal biopsy.

One reason the utility of radionu­
clide scans is now questioned may
result from the reduced correlation
between palpation and imaging in­
herent in current pinhole scintilla­
tion camera studies as compared
with the older experience with the

rectilinear scanner. The new equip­
ment may provide a prettier picture
and higher resolution, but the clinical
perspective has been jeopardized.
Another problem is that the image of
an asymmetric but otherwise normal
gland may incorrectly suggest a
"cold" nodule. Also, minor variations
or a poor quality scan can be overin­
terpreted, and overlying normally
functioning tissue may mask what is
actually a "cold" lesion. Oblique
scans and careful palpation at the
time of scanning will minimize these
problems!! (see Figure 1).

Clinical Reconunendations
for Scanning

By obtaining an isotope scan upon
palpation of a solitary nodule in an
otherwise normal thyroid gland, one
can identify the small number of
patients with a functioning nodule.
Such nodules may be autonomous,
in which case TSH is usually sup­
pressed, or they may represent reac­
tive hyperplasia in a failing thyroid
gland and be recognizable by an ele­
vated TSH. The latter are treated
with replacement doses of levothy­
roxine. On the other hand, patients
with a cold nodule are subjected to
further diagnostic testing unless the
history and physical findings point to
malignancy and prompt surgical
referral.

Patients with a patchy scan pat­
tern and a cold nodule are generally
considered to have benign nodular
disease and are treated with levothy­
roxine. Needle biopsy, with or with­
out sonography, can be performed on
the dominant nodule. The patient is
referred to surgery if clinical risk fac­
tors suggest a higher than usual risk
of cancer, the biopsy is diagnostic of
malignancy, or the focal area in ques­
tion fails to respond to suppressive
therapy with levothyroxine.

When Scanning Is Less Useful
There may be cases in which thy­

roid scanning is unnecessarily
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Figure 4. A 46-year-old man with a history of x-ray
therapy for acne during his mid-teens was asympto­
matic, and the thyroid gland was normal to palpation.
An ""I-scintillation scan was normal in the anterior,
left anterior oblique (LAO) and right anterior oblique
(RAO) projections. Lower right panel: 10 MHz thyroid
sonogram of a 2 x 4 mm low-echogenicity nodule
(arrow) in the rightlobe ofthe thyroid gland (T). Also
visible are sternocleidomastoid muscle (SCM), strap
muscles (M) and carotid artery (C) (from Blum'4).

Therefore, a cystic space within a solid
nodule must be carefully differenti­
ated from a true cyst by performing
the study from several angles, paying
particular attention to internal echoes,
which are evidence of solid structure
within a fluid-filled space (see Figure 3).

There is little benefit in routine
sonography, but the test can answer
specific clinical questions that may
arise in the diagnosis and manage­
ment of patients with a solid thyroid
nodule or a goiter, or even in the ab­
sence of palpable disease. Further­
more, this information is achieved
noninvasively, without exposing the
patient to ionizing radiation and at
low cost. A major breakthrough has
been the demonstration of nonpalpa­
ble disease, a capability that is parti­
cularly important in people with a
history of exposure to therapeutic
x-ray in youth.7
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Figure 4 shows a 2 x 4 mm thyroid
mass that was not palpable and not
seen on isotope scanning. Yet, the
very sensitivity of the method poses
a problem. Is this lesion a clinical
cancer, a clinically meaningless oc­
cult cancer that does not require
therapy or a benign nodule? It is yet

performed.1I Isotope scans rarely
prove useful when the thyroid gland
is normal on careful palpation-even
when there are risk factors such as
exposure to therapeutic x-ray in
youth. Since the limits of detect­
ability of palpation and isotope
scanning are each about 1cm, scan­
ning as part of a "hunting expedi­
tion" may be more trouble than it is
worth. It is true that, rarely, a small
focal defect demonstrated on scin­
tiscan may prompt reexamination
and detection of a palpable nodule.
More often, however, an apparent de­
fect on the scan simply represents an
anatomic variation, usually a lobula­
tion or indentation, and not a lesion.
If a nonpalpable scan defect has
been found, a sonogram may demon­
strate-or rule out-a nodule.

It is of dubious value to perform
an isotope scan on a patient with a
straightforward goiter simply to dem­
onstrate multinodularity. Another
avoidable use of scanning is periodic
reexamination to assess size or to
"follow" a patient's progress. This
practice increases radiation expo­
sure and the cost of medical care.

Sonographic Studies
of the Thyroid

Sonography (ultrasonography,
echography) utilizes high-frequency
sound waves that reflect from inter­
faces within tissues to produce a
photographic image. Advances in
technology have occurred in recent
years, and today high-resolution
sonography using a 10 MHz trans­
ducer has established this tool as the
most sensitive and precise imaging
technique.H

." Lesions as small as 3 to
4 mm in size are discernible, and mo­
tion may be perceived by assembling
a rapid sequence of numerous single
exposures much as in a motion pic­
ture. Current images are far superior
to earlier studies (see Figure 2).

It is now recognized that a true
thyroid cyst is quite rare and that al­
most all large solid nodules undergo
cystic or hemorrhagic degeneration.
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ANT LAO to be proven whether the enhanced
sensitivity that detects a nonpalpable
nodule is a benefit or detriment.

In an attempt to decide whether
surgery is appropriate for these pa­
tients, many clinicians institute sup­
pressive therapy with thyroid hor­
mone when sonography discloses a
nonpalpable nodule. Surgery is re­
served for those patients in whom the
nodule becomes larger on a repeat
sonogram taken after an interval of 6
to 12 months of suppressive therapy.14
At the very least, careful follow-up of
this population is warranted.

The sonographic finding of non­
palpable multinodularity is common.
As in scintillation scanning, the find­
ing of nonpalpable multinodularity
in the presence of a solitary nodule
may make cancer in the nodule less
likely than in the absence of multi­
nodularity. Although a coexistent
carcinoma in a multinodular goiter
is apparently rare, the sonographic
demonstration of multinodularity
in the presence of a solitary nodule
does not rule out carcinoma.

Sonography can document the size
of the thyroid gland with great ac­
curacy.15 Because most goiters and
nodules are not treated surgically,
and since patients almost inevitably
change doctors over the years, an ob­
jective record of size may be invalu­
able to facilitate continuity of care.
Serial sonograms may lead to an
alteration of therapy if they demon­
strate growth of the nodule or goiter
during the course of suppressive
therapy and are much more accurate
than subjective clinical measurements.

Sonography in Conjunction
with Needle Biopsy

The current consensus is that
sonography is not essential in doing
a needle biopsy, and it may substan­
tially increase the cost of medical
care. However, we have found the pro­
cedure useful prior to needle biopsy
in several circumstances.

Sonography can avoid the high
incidence of unsatisfactory or false-



Figure 5. Echogram of solid nodule (N) surrounded by "'halo"' ( +). Lesion was a follicular carcinoma. Also visible
are thyroid lobe (T), isthmus (I) and trachea (TR) (from Blum l ').

negative biopsy results when a nod­
ule has undergone cystic or hemor­
rhagic degeneration. Most nodules
over 2.5 cm in diameter have cystic
degenerated zones. Aspiration of the
solid material offers a far better diag­
nostic yield than the necrotic debris
from the cystic element. Sonography
can provide a map showing the loca­
tion of the solid component as a
guide for insertion of the needle (see
Figure 3). It is our practice to sample
the solid component first, and then to
collapse the cystic space after the bi­
opsy has been obtained. The reverse
order of procedures has been associ­
ated with a reduced diagnostic yield.
Sometimes the solid component is
rather small and difficult to localize
in the neck after a hemorrhagic
degenerated nodule has been col­
lapsed. An indirect benefit of aspirat­
ing fluid is the observation that its
recurrence on suppressive therapy
carries a high risk of neoplasia and
may indicate need for surgery in spite
ofa negative needle biopsy result.

It is not necessary to employ an
echographically guided aspiration
needle using a special transducer;
correlation of the anatomy with the
echogram film is adequate and far
less cumbersome. Some operators
prefer multiple random punctures
of complex nodules instead of sono­
graphic guidance. Ramacciotti et al
have provided ample evidence that
biopsy results are improved greatly
with multiple aspirations.w However,
echographic guidance may improve
the yield still more.

The diagnosis of a tumor in pa­
tients with goiter is often difficult.
Multiple random biopsies of a goiter
are rarely useful in identifying a ma­
lignant lesion, although puncture and
aspiration of a clinically suspicious
area is sometimes rewarding.

We have recently determined that
echography can be useful as a guide
for needle biopsy in patients with
Hashimoto's disease. We observed 12
patients with Hashimoto's disease
whose thyroid gland was not sus­
picious of malignant disease but in

whom an echogram demonstrated a
zone that was sonically quite distinct
from the rest of the thyroid gland.
In six cases there was an echo-poor
rim around the area (a "halo"). Echo­
graphic guidance of the aspirating
needle into the focal area led to a
diagnosis that correlated accurately
with the surgical findings, including
the identification of two cancers and
three adenomas. In contrast, one
patient who had a firm and enlarging
area in a Hashimoto's goiter and a

suspicious needle biopsy without a
focal unique area on sonography had
only Hashimoto's disease and no neo­
plasm at surgery. Therefore, we feel
that the identification of an ultra­
sonically distinct zone in Hashimoto's
disease-and, by inference, in other
goiters-may be a useful adjunct to
needle biopsy and clinical management.

The significance of a halo around
certain nodules on echography de­
serves clarification (see Figure 5).
Initially, it was felt that the presence
of a halo indicated a benign adeno­
ma. Additional experience, however,

has shown that a halo may signify a
boundary, perhaps a capsule, around
any kind of lesion and that it is
seen in both benign and malignant
conditions.!?

Computed Tomography (CT)
of the Thyroid

CT of the neck produces clear im­
ages of the thyroid gland because of
its high iodine content. Also, the im­
age is enhanced after the injection

of contrast medium because of the
great vascularity of the gland. IS Un­
fortunately, CT is quite expensive
and is usually devoted to the diag­
nosis of patients with more critical
problems. Another drawback is that
the iodinated contrast medium inhib­
its radioiodine uptake, may cause hypo­
or hyperthyroidism and thus may
complicate further management of
the patient. For all of these reasons,
CT is not an ideal initial diagnostic
test. Although thyroid nodules and
multinodular goiter are easily identi­
fied, we have not found the proce-
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dure to be essential in the diagnosis
of either of these conditions.

Preoperative CT may be useful in
examining the retrotracheal, retro­
esophageal or substernal extension
of an unusually large mass or goiter
(see Figure 6),18,19 because the infor­
mation may modify the surgical
approach.

In one series, CT after thyroidec­
tomy for cancer provided accurate
and essential information in all of 18
patients who had cryptic findings in
the neck.18 In these patients, CT dif­
ferentiated between recurrence of
tumor and normal structures that
were confused after landmarks had
been distorted or muscles removed.
It avoided reoperation by revealing
that apparent masses actually were
normal anatomic structures. CT also
indicated the need for reoperation or
RAI therapy when iodine-rich ecto­
pic thyroid tissue was demonstrated
in lymph nodes. The demonstration

of small thyroid metastases by CT
has been reported from several
laboratories.

Magnetic Resonance Imaging
(MRI)

MRI employs radiofrequency radi­
ation to examine the nuclear mag­
netic properties of the hydrogen
atom in an externally applied mag­
netic field. This technique is still in
its infancy and there have been very
few studies of the thyroid gland and
its diseases. Although the thyroid im­
ages that are obtained are remark­
able, there appears to be no current
substantial clinical advantage to using
the technique in patients with thy­
roid nodules or goiters.

An exciting potential use of MRI is
the identification of specific types of
tissues, since the nuclear magnetic
properties of the hydrogen nucleus
(protons) may differ in certain tissues,

diseases or chemical abnormalities.
Sandler et al used this capability of
MRI to demonstrate the similarity of
tissue in the chest and thyroid gland
in a patient with substernal goiter.20

Tennvall et al examined these char­
acteristics in malignant and normal
thyroid tissues.21 The directions of
further research include correlation
of the image with the pathology, func­
tion and chemical characteristics of
thyroid tissue.

Summary
Needle biopsy of the thyroid pro­

vides clinicians with a simple, direct,
safe and cost-effective diagnostic
tooL But it is not the only tool, and
there is no "best" method for all pa­
tients. Clinical skills are still required
to manage the patient with a thyroid
nodule, and imaging techniques-like
needle biopsy-must be used selec­
tively to augment the clinical data.

Figure 6. CT, after contrast dye injection, of an anaplastic thyroid cancer (CA) that encased the right carotid
artery and jugular vein (arrows). Trachea (TR) is displaced and indented, right wall of esophagus (E) is involved
and muscle tissue planes are lost. T = left thyroid lobe; C = left carotid artery; J = left jugular vein; SCM = left
sternocleidomastoid muscle (from Bluml4).
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consult full prescribing information.
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