


maintained. Fixation of the nodule is necessary with the
other hand to prevent the nodule and the needle from
moving together. This maneuver is easily done with the
mechanical suction device, but with a little practice one can
satisfactorily hold the needle and maintain suction with one
hand without the device. The fourth reason for unsatisfac­
tory biopsies is that the nodule or areas sampled do not
contain cellular material. Repeated sampling is the only
possible remedy for this problem.

Large needle aspiration biopsy is the second method
we employ for taking thyroid specimens This technique
makes use of a 20-ml disposable syringe and a 16- or 18­
gauge needle to aspirate the small pieces of tissue for histo­
logical examination. Both needle and syringe are inexpen­
sive and readily available. The automatic suction device
discussed earlier is also manufactured for the 20-ml syringe.
The major advantage of this method is that a larger tissue
sample is obtained which is suitable for histological rather
than a cytological examination. Compared to a cutting needle
biopsy there is much less chance of injury to important struc­
tures, and the risk of bleeding is only slightly greater than
when a smaller needle is used. The major disadvantage of
large needle aspiration is that it can be used only for nodules
1.5 em and over and from 40% of these the specimen will be
unsatisfactory, despite the fact that we routinely use the
rotating procedure described above. We have previously
described a procedure that allows most of the unsatisfac­
tory specimens to be identified and discarded 2 First, the
specimen is withdrawn either into citrate or heparin to pre­
vent clotting of the blood. Second, the needle is removed
from the nodule and the syringe is filled with saline. Finally,
the entire mixture is emptied from the rear of the syringe on
to a coffee filter. After filtration, it is relatively easy to iden­
tify usable pieces of follicular material.

The third procedure is the Gutting needle biopsy, ac­
complished with either a Tru-Cut®or a Silverman needle. We
obtain the highest percentage of satisfactory biopsies with
this technique primarily because we limit its use to nodules
where we know it will work. Biopsies with cutting needles
may be unsatisfactory for two reasons. First, because of a
previous equivocal FN B or an unsatisfactory 16-gauge aspi­
ration, biopsy is attempted on a nodule which is too small.
The lower size limit of a nodule for a 14-gauge cutting needle
biopsy is approximately 2.5 cm in the greatest dimension.
Moreover, it must be favorably located in an accessible
region. The second reason for an unsatisfactory biopsy is
that the nodule contains only noncellular material. An ad­
vantage of the cutting needle is that the capsule may be
deliberately biopsied and small bits of tissue lining a largely
degenerated nodule may be identified. It is also possible to
observe tumor invasion of the capsule when such speci­
mens have been obtained.

The area of a nodule that is sampled by a single good
cutting needle biopsy is much greater than with any other
type of biopsy. Even so, care must be exercised to sample at
least two or three parts of the nodule to avoid interpretative
errors.

The technique of using a cutting needle to obtain a
piece of thyroid tissue is more difficult to learn than the
more simple aspiration procedures. It is best attempted only
after an apprenticeship in which biopsies requiring smaller
needles are mastered, and with thorough knowledge of the

anatomy of the region. It is not only important for the physi­
cian to be competent in this technique but also to have
enough confidence in his or her ability to impart the same
confidence to the patient. The degree of anxiety experi­
enced by the patient determines the degree to which the
pressure of the big needle is interpreted as pain. In the ideal
situation the discomfort approaches that of smaller needles

Cutting needle biopsy requires more expensive equip­
ment. The disposable Tru-Cut®needles currently cost ap­
proximately eight dollars each. The reusable Silverman
needles cost several times that amount and must be kept
sharp. I sharpen my own, but when I advise physicians to do
likewise they evidence little enthusiasm.

interpretation of the Biopsy Specimen
The problems of interpretation are of equal importance

to the problems of securing a specimen. Thyroid tumors are
often pleomorphic. As the fine needle samples only a tiny
area, the risk is great of a single specimen not being rep­
resentative of the whole lesion. We have partially solved
this problem by obtaining at least six samples, hopefully
each from a different area. To establish a diagnosis of be­
nign disease, we suggest at least two of the slides from
these aspirates contain six to eight clusters of benign follic­
ular epithelium. Several of our early errors were those of mak­
ing a diagnosis of benign disease on the basis of too few cells.
We have observed that others have made similar errors,
probably because cytopathologists habitually diagnose as
negative or benign those preparations which contain no
malignant cells. For thyroid lesions this type of diagnosis
has no meaning.

Another interpretative problem, that of diagnosing can­
cer, applies to all biopsy specimens. Traditionally it has
been thought that thyroid malignancy could be determined
only by the demonstration of invasive characteristics in the
tumor. If so, this would constitute a severe limitation for
making such a diagnosis from small biopsy samples. This
problem is perhaps best approached by evaluating the bi­
opsy method without regard to any preconceptions.

The cytological specimen can be considered a
microbiopsy from which much may be learned not only from
the characteristics of its individual cells but also from the
small tissue fragments which enable the cytopathologist to
reconstruct follicular and papillary architecture. In some
instances ordinary cytopathological criteria for distinguish­
ing benign and malignant cells are helpful in identifying
thyroid tumors. Anaplastic, medullary, metastatic, and some
less well-differentiated follicular carcinomas can be readily
identified as such. Papillary carcinoma may have a cellular
morphology not quite as diagnostic but when combined
with other morphologic features, such as papillary fragments,
monolayer sheets of cells with characteristic morphology
and arrangement, cytoplasmic inclusion bodies, psammoma
bodies, and multinucleated giant cells, it is one of the easiest
and most reliable diagnoses to make. The characteristic
cytological features of benign and malignant thyroid tissue
are illustrated in Figure 1.

The success in interpretation of needle biopsies will
depend in large measure on the experience of the
cytopathologist. His or her first problem is to determine
how many cells or how much tissue are necessary for a
satisfactory biopsy. This assessment is best made not by
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the pathologist alone but by the pathologist in collaboration
with the physician who performed the biopsy and who has
also examined the microscopic specimen. In Europe and
some places in the United States, these two specialties are
combined.

We have already defined the requirements for the cyto­
logical specimens. The histological specimen should be
20-30 sq mm and be composed of pieces of tissue from
more than one area.

Figure 1
Compare the small uniform nuclei and honeycomb pallern of nodular
goiter (Iell) with the large malignant cells of papillary carcinoma (right).

The main limitation in the interpretation of the cytologi­
cal specimen is the result of a substantial overlap in the
cytological characteristics of benign and well-differentiated
malignant follicular neoplasms. From our previously pub­
lished experience 2 15% to 18% of cytological specimens will
be classified as neoplasms, the cytological features of which
will make it impossible to exclude carcinoma. Only 5% to
10% of this group will be found at surgery to be neoplasms
with invasive characteristics. Figure 2 illustrates the similar­
ity in cytological characteristics of benign and well­
differentiated malignant follicular neoplasms.

Figure 2
The crowded, overlapped cellular pallern of slightly enlarged cells
with prominent chromatin pallern is virtually the same in the follicular
adenoma (Iell) and the follicular carcinoma (right).

The second largest interpretative problem relates to
thyroid lesions characterized by lymphocytic infiltration. The
changes in follicular epithelial cells caused by the cytotoxic

antibodies of autoimmune thyroiditis are often indistinguish­
able from those of well-differentiated cancers. If the sam­
pling by the biopsy needle misses the lymphocytic infiltrate,
the diagnostic dilemma can be profound. If the lymphocytes
are included, the question may become: "Is this Hashimoto's
thyroiditis complicated by a carcinoma?" Figure 3 shows
the similarity between cellular changes in Hashimoto's thy­
roiditis and in a neoplasm.

Figure 3
The size, pleomorphism, and abnormal chromatin pallern are all more
prominent in the Hashimoto's thyroiditis (Iell) than in the follicular
cancer (right). Note, however, the lymphocytes in the periphery of the
Hashimoto's specimen.

lymphomas of the thyroid usually are found in glands
with Hashimoto's thyroiditis. The increasing incidence of
this condition probably has led to an increasing number of
lymphomas in the thyroid 3 When both diseases do exist in
the same gland, it is easily possible to miss the lymphoma
through inadequate sampling or through lack of experience
of the cytopathologist. Even with experience, false posi­
tives must be expected if no lymphomas are to be missed.

Hurthle cell tumors represent another area which pre­
sents an interpretative problem. Depending again on the
quality of the sample provided and the experience of the
cytopathologist. it may not be possible to distinguish a Hurthle
cell adenoma from Hurthle cell changes in nodular goiter or
Hashimoto's thyroiditis. In the light of our present knowl­
edge, it is also probably not possible to distinguish Hurthle
cell adenoma from Hurthle carcinoma, but as both are
usually candidates for surgical removal, this differentiation
is of minor importance. Figure 4 illustrates the bizarre Hurthle
cell change possible in Hashimoto's thyroiditis.

The interpretative advantage of the histological speci­
men obtained by LNB (large needle biopsy, aspiration or
cutting) is simply that it has the interpretative disadvantages
of the cytological specimen to a lesser degree. The larger
histological specimen contains more details of the cellular
architecture; these are valuable in identifying as benign
many of the lesions with a cytological diagnosis of "cellular
adenoma:' Larger specimens also make it easier to identify
the Hurthle cell change in nodular goiter and to differen­
tiate Hashimoto's thyroiditis from lymphoma or from sus­
pected associated carcinoma.

There are four reasons for missing a biopsy diagnosis
from what seems to be an adequate histological sample: (1 )
The nodule may have been missed and normal tissue sam-
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Figure 4

The pleomorphism and size 01 the nuclei are much more striking in
the smear Irom Hashimoto's thyroiditis (left) than in the nuclei from
Hiirthle cell adenoma (right).

pled instead. This problem is easier to identify in a histologi­
cal section than a similar error made in obtaining a cytological
sample. (2) A tumor may have been adequately sampled but
the interpretative skills of the pathologist may be inade­
quate. (3) The lesion may be pleomorphic and the correct
diagnosis contingent on sampling the appropriate section. If
a noncharacteristic area is sampled, clearly the correct di­
agnosis cannot be made. This tends to happen more fre­
quently with smaller samples. Therefore, and as previously
stated, care must be taken to sample multiple areas. (4) The
dissociation between cellular and architectural appearances
and the invasive behavior of a tumor may theoretically be so
great that the diagnosis cannot be made from any type of
biopsy. Despite our total biopsy experience with 275 can­
cers and with over 600 operations we have not encountered
such a tumor.

After long experience with nodules studied by both
FNB and LNB, it is possible to propose a sequence for
use of these techniques for nodule diagnosis. I prefer to
use the fine needle as the initial procedure for all nodules.
This enables one to assess the consistency, vascularity,
degree of cystic degeneration, and geographical limits of
the nodule even though another procedure is contemplated.
If the fine needle aspirate is unsatisfactory, an LN B is done
Nodules over 3.5 cm are routinely studied by LNB as well as
FNB because of concern for sampling errors. If the diag­
nosis from a satisfactory FN B specimen is questionable or
positive for cellular adenoma, well-differentiated follicular
cancer, Hashimoto's thyroiditis plus carcinoma or lymphoma,
or Hurthle cell adenoma, an LNB is done, nodule size per­
mitting.

LoGerf0 4 has pointed out that such use of LN B in his
practice has cut the number of operations indicated by one
third Our experience is similar although the percentage is
not as hig h. LN Bs benefit 15% of ou r patients by procu ri ng a
satisfactory specimen when the FN B has been unsatisfac­
tory or needs clarifying, thus indicating whether or not a
surgical procedure is required. Although large needle tech­
niques may be more difficult to master, one physician who
can capably perform these procedures should be available
for every four or five physicians doing fine needle proce­
dures. Since fine needle procedures by themselves are far
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superior to clinical evaluation, lack of large needle biopsy
support should not deter application of the FN B procedure.

One final word of caution on the interpretation of any
biopsy specimen, but especially the histological ones. Any
specimen which consists of fibrous tissue, amorphous ma­
terial, or necrotic material, and does not contain enough
cells from the thyroid to indicate the source of this tissue,
constitutes an unsatisfactory biopsy regardless of its vol­
ume. It is easily possible to miss an anaplastic cancer by
disregarding this dictum. As a further corollary, it is best to
regard an unsatisfactory biopsy as just that, with no further
implication. The patient is then evaluated as though no
biopsy had been done.

Post-Biopsy Patient Management
To translate pathological diagnoses into terms with thera­

peutic implications, we employ the following classification:
• Nodular goiter, thyroiditis, and simple adenomas are re­

garded as "probably benign.
• Cellular adenomas or any adenoma with questionable

cellular or architectural atypia are classified as "possible
cancer:'

• If cancer is suspected or definitely diagnosed from the
biopsy, the nodule is classed as "probable cancer:'

The impact of needle biopsy on the surgical results in
the management of nodular goiter depends on the way in
which the biopsy data are utilized. Before the use of needle
biopsy the incidence of cancer in surgical specimens ranged
from 10% to 35%, depending on how many nodules were
excised from thyroid glands which by clinical evaluation
were considered neither definitely malignant nor definitely
benign 5 With the preoperative use of the needle biopsy, the
percentage of cancer in the surgical specimens may vary
from 40% to 85%. These fig Jres are derived from the follow­
ing data. In our experience, 15% of biopsy specimens will be
diagnosed "probable cancer:' Of these, 85% will be cancer
when removed and 9% wil! be designated as "atypical" or
Hurthle cell adenoma. ~~ineteen percent of needle biop­
sies will be "possible cancer:' At surgery only 7% of these
will be cancers. Therefore, if all "probable cancers" are
removed, the incidence of cancer will be 85%. If all both
"probable' and "possible" cancers are operated upon, the
cancer incidence will be 41%. Intermediate percentages will
depend precisely on how many patients with "possible can­
cer" as diagnosed by needle biopsy are referred for surgical
exploration. Such a nodule has one tenth the possibility of
being cancer compared to one labeled "probable cancer";
also its lethal potential probably can be assumed to be less.
In addition, the age, medical condition of the patient, skill of
the available surgical and anesthesia team, and exact na­
ture of the cytohistological diagnosis are all weighed when
arriving at a decision for or against surgery.

Many physicians evidence great concern for possible
cancers undiagnosed by needle biopsy. We have no such
anxiety for two reasons. First, the number of cancers missed
by conventional clinical evaluation is far greater than those
missed by needle biopsy. Of our first 116 cancers, 16 were
called benign clinically compared to one by needle biopsy?
Second, judged from our total biopsy and surgical experi­
ence, if the biopsy specimen is adequate, the chance of a
false-negative diagnosis should be less than 1%of the can­
cers biopsied. This, of course, does not apply to occult



Results of studies in 250 patients who underwent needle biopsy. and of
the surgical pathology reports on the patients who were subsequently
operated. FN B =fine needle biopsy; IN B = large needle biopsy.

Ii. Distribution Of Diagnoses Among "Satisfactory" Biopsies

Diagnosis No. Pts. %

Probable cancer 38 17
Possible cancer 24 11
Probably benign 167 72

No. Pts. With
I. Procedure No. Pts. "Satisfactory Reading" %

FNB only 147 130 88
lNB only 27 24 89
FNB & lNB 76 75 99
TOTAL 250 229 92

pure follicular cancers occurred only when the patient ex­
hibited metastases at the time of the diag~osis?Our experi­
ence with 270 cancers diagnosed by biopsy suggests such
lethal tumors can be identified as definite cancer by our
interpretative methods.

In making a decision to leave or remove a nodule, the
age of the patient must be carefully considered. Although
on the basis of previously published series, 93% of these
tumors read as "possible cancer" may be benign today, what
about 30 years from now? Definitive data to resolve this
question are lacking. Routine removal of such nodules from
patients in their 20s and 30s therefore may be reasonable in
the absence of associated serious medical conditions. On
the other hand, small cancers identified as "possible can­
cer" may have little lethal potential for patients over age 65.

Even a definite diagnosis of cancer in a nodule should
not automatically result in a prescription for surgical re­
movaL Formerly. the clinical diagnosis of papillary carci­
noma led to a recommendation of surgery except under the
most unusual circumstances. Would the same now apply to
the needle biopsy diagnosis of the same disease in a 1 cm
nodule in a 60-year-old woman? At this age the lethal po­
tential is probably small indeed; however, once the diagnosis
has been made, the doctor and patient will almost always
choose surgery. If there is a question as to the advisability
of surgery for a given nodule, perhaps it would be best to
postpone making the diagnosis by biopsy.

As an example of such a dilemma consider the case of a
60-year-old woman referred for biopsy of a 1 cm isthmus
nodule. She had previously undergone cardiac surgery for
replacement of a mitral valve. The diagnosis by the
cytopathologist on the fine needle aspirate was papillary
carcinoma. I advised observation but the nodule was re­
moved in spite of this recommendation. The final diagnosis
from the surgical specimen was nodular goiter, one of our
few false-positive diagnoses of papillary carcinoma. Even if
the diagnosis had been correct, was the risk justified?

Needle biopsy makes important contributions to patient
management by establishing the definite diagnosis of thy­
roid cancer in most cases prior to surgery. Operations can
be avoided for anaplastic and metastatic cancers as well as
for some lymphomas. When surgery is the preferred treat­
ment, the patient can be encouraged to employ the services
of a surgeon with technical capabilities suitable for the task
at hand. Planning of surgical procedures is improved be­
cause many times the needle biopsy is more accurate than
the frozen section and repeat operations are avoided.

A major monetary saving of thyroid needle biopsy is
provided by surgery not done. In the combined Northland
Thyroid Laboratory-Henry Ford Hospital series~surgery was
cut from 48% to 24%. Of 1,000 patients with nodules. 240
were not operated upon at a minimum savings of $2,000
each. Further economy resulted from virtual elimination of
echography.

Summary
Needle biopsy of the thyroid is the simplest, most di­

rect. and certainly the most cost-effective method for the
diagnosis of the nature of a thyroid nodule. The best results
are achieved by using a combination of fine and large needle
procedures, but either alone is far superior to any combina­
tion of clinical or noninvasive diagnostic approaches.

Before prescribing any drug mentioned in this article,
the readers should consult full prescribing information.
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cancers or those from which an unsatisfactory specimen is
obtained.

Our most recent experience with the biopsy technique
for diagnosis and selection, and for surgical interventio..n, is
summarized in Table 1. The 250 patients analyzed include
patients evaluated during the past two years for whom I
controlled the type and number of biopsies performed and
was responsible for the decision for or against surgical man­
agement. They represent approximately 11% of the patients
studied by Drs. Hamburger, Kini, and myself over a four­
year period. These data represent a conservative approach
to the management of tne group of "possible cancers;' based
on the considerations just discussed. This group will include
only well-differentiated tumors. The more aggressive follic­
ular cancers probably will be diagnosed as such by needle
biopsy. Young et al reported that in their series, death from
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