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Thyroid nodules are a common clinical problem. This article describes con-
temporary understanding of fine-needle aspiration (FNA) biopsy of the
thyroid. It stresses the team approach, the triage role of FNA in the inves-

tigation of thyroid nodules, use of a nonsuction technique and attention to nodule
size, and recommends a standardized terminology for reporting to minimize ambi-
guity. The article is written primarily from a pathologist’s perspective. However, if
the FNA report is to be meaningful, it must be considered together with the pa-
tient’s clinical features.

Role of FNA biopsy

Depending on the nature of the thyroid nodule, FNA biopsy can function as a
diagnostic test or a triage tool.1–3 As a diagnostic test, FNA biopsy can be used to di-
agnose papillary carcinoma, poorly differentiated carcinoma, medullary carcinoma,
anaplastic carcinoma, metastatic malignancy, thyroiditis, and most benign nodular
goitres and cysts. However, follicular adenoma, well-differentiated carcinoma and
some hypercellular goitres are indistinguishable on FNA biopsy.

As a triage tool, FNA biopsy can be used to distinguish thyroid nodules that
might have a higher risk of malignancy (i.e., neoplasms), and would thus require
surgical excision, from goitrous nodules or thyroiditis, which can be managed med-
ically. Although FNA biopsy can reduce the number of diagnostic thyroidectomies
by identifying benign lesions that need not be removed, it does not and cannot
eliminate all diagnostic operations.1–3 Some patients with thyroid nodules who are
referred for operation after FNA biopsy are actually found to have benign disease,
because of our inability to distinguish accurately between follicular adenoma, well-
differentiated carcinoma and some cellular goitres on FNA.

Indications for FNA biospy

Traditionally, the main indication for FNA biopsy of the thyroid has been the pres-
ence of a solitary nodule. It has been taught that the risk of cancer in a multinodular
goitre is much less than that in a solitary nodule. However, recent literature indicates
that if a nodule in a multinodular goitre has grown steadily, become distinctly domi-
nant or changed in consistency, its risk of malignancy is the same as that for a solitary
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Abstract

THIS ARTICLE DESCRIBES CONTEMPORARY UNDERSTANDING of fine-needle aspiration (FNA)
biopsy of the thyroid gland, with particular reference to its triage role in the investi-
gation of thyroid nodules. A team approach involving the pathologist and the clini-
cian is crucial for its success. A nonsuction technique with a 25- or 27-gauge nee-
dle is recommended. Performance of FNA biopsy by physicians with faulty
technique and interpretation of FNA specimens by pathologists without proper
training are detrimental to patient outcome. These problems may lead to a high
failure rate, which in turn might discourage use of FNA biopsy and could lead to
use of other diagnostic methods that are more expensive or are associated with
greater morbidity (or both). The size of the nodule may be important in determin-
ing the need for surgery in some patients. Decisions regarding surgery that are
based on the size of the nodule and the specific cytologic features are discussed. A
standardized terminology for reporting is proposed. 



nodule.4,5 Under these circumstances, FNA investigation is
indicated. In autoimmune thyroid diseases, such as Graves’
disease and Hashimoto’s thyroiditis, a dominant localized ab-
normality in the thyroid gland is an indication for FNA.6

FNA biopsy is also required for a diffuse, rapidly growing
thyroid enlargement to rule out anaplastic carcinoma or lym-
phoma, especially in patients over 50 years of age.

Technical aspects

The FNA procedure need not be confined to large med-
ical centres. Good results can be achieved in community
hospital and rural settings,7 provided the procedure is carried
out by a core group of dedicated physicians, regardless of
whether they are endocrinologists, internists, surgeons, radi-
ologists or pathologists. To maintain expertise, the number
of aspirators and the number of interpreting cytopathologists
should be kept small,8 and each individual aspirator must
perform at least 1 to 5 aspiration procedures per month.9

Although both suction and nonsuction techniques have
been described for thyroid FNA biopsy, I recommend the
nonsuction technique with a 25- or 27-gauge fine needle10–13

(Fig. 1). The technique is simple, produces specimens that
are less bloody, and is particularly effective for aspirating
small lesions. However, the conventional suction technique
sometimes yields more material than the nonsuction tech-
nique and vice versa, so it is unwise to use one technique to
the exclusion of the other.

If a cyst is encountered during nonsuction FNA, suction
with a larger needle is recommended, to evacuate as much
fluid as feasible. If there is a residual solid area, then a 25-
or 27-gauge needle may be used for nonsuction sampling
of this area.

Parallel preparation of alcohol-fixed and air-dried
smears from the aspirated material is recommended. For
alcohol fixation, the smears must be placed promptly in
95% alcohol, before any air drying occurs. Recently, Thin-
Prep processors (Cytyc, Boxborough, Mass.) have become
available in many laboratories, allowing monolayer prepa-
ration. The major disadvantage of monolayer preparations
is that the colloid, which is important for diagnosis, may
not be fully preserved.

Because FNA of the thyroid is an invasive procedure, al-
beit minimally so, complications are possible although ex-
tremely rare.14,15 Bleeding complications occur only infre-
quently and are almost always self-limited if firm pressure is
applied to the aspiration site. A more serious complication
occurred in the early years of experience at our hospital,
when a massive hematoma developed in a patient who had
been discharged home. The hematoma led to tracheal com-
pression, which necessitated emergency surgical ligation of
a superficial thyroid artery. Since that unfortunate incident,
we have advised all patients to report promptly to the emer-
gency department if a hematoma develops that cannot be
stopped by applying pressure to the bleeding site. We have
now performed thousands of thyroid FNA procedures and
have not encountered any other cases of serious bleeding.

Interpretation and reporting of results

Relevance of clinical information

The clinician and the pathologist must work closely to-
gether as a team. The pathologist who attempts to inter-
pret FNA biopsy specimens without clinical information is
doing a disservice to both the patient and the referring clin-

Suen

492 JAMC • 3 SEPT. 2002; 167 (5)

Fig. 1: Nonsuction fine-needle sampling with a 25- or 27-gauge needle. A: The needle is held directly between the thumb and
the index finger. The nodule is immobilized with the index and middle fingers of the other hand. The needle is moved back and
forth several times within the nodule with a rapid, gentle, stabbing motion. B: After the needle is withdrawn, an air-filled sy-
ringe with its plunger already retracted is immediately attached to the needle, and the needle contents are expelled onto clean
glass slides. Thin, evenly spread smears are prepared from the ejected material. It is recommended that at least 2 or, preferably,
3 punctures be performed for each nodule.



ician.16 Therefore, pertinent history, clinical findings and
imaging data, if any, should be communicated to the
pathologist at the time of referral. Any of the following risk
factors, if present, should alert the pathologist to the in-
creased likelihood of the nodule being malignant: older
male, history of head and neck irradiation, family history of
multiple endocrine neoplasia syndrome type 2A or 2B,
fixed nodule, enlarging mass, vocal cord paralysis (although
large benign goitres may also be associated with such paral-
ysis) and cervical lymphadenopathy (although this may be
present in some cases of Hashimoto’s thyroiditis).

However, none of these historical or clinical features
can be used to independently and reliably determine the
likelihood of cancer in a thyroid nodule. Interestingly, a
number of studies17–21 have found that for hypercellular,
nonpapillary follicular lesions revealed by FNA biopsy, in-
creasing size of the lesion is associated with increasing risk
of malignancy; therefore, nodule size is an important con-
sideration in selecting treatment (surgical or nonsurgical)
(see the discussion of hypercellular follicular nodules, be-
low). This size consideration does not apply to papillary
carcinomas, which can be quite small. A small papillary
carcinoma manifesting initially as nodal metastasis in the
neck is not unusual.22

Recommendations for reporting

The pathologist’s report must be clinically relevant and
readily understood by clinicians. Some medical centres
have used ambiguous terms, such as “atypical” and “inde-
terminate,” with no reference to the specific histologic type
or the probability of cancer. A plea has been made for re-

porting thyroid FNA diagnoses in standardized histopatho-
logic terminology,3,21 which is universally understood, can
be related to the probability of cancer and therefore can
guide management decisions (Table 1). The diagnostic
groups as seen on fine needle aspirates are outlined below.

Diagnostic groups

Unsatisfactory or inadequate

Many pathologists define an aspirate as adequate only if
it contains a certain minimal number of follicular cell
groups (typically from 6 to 10 groups).15,23,24 More recently,
the Papanicolaou Society of Cytopathology (PSC) has pub-
lished guidelines3 that do not specify a certain minimal
number of follicular cells, but instead stress the importance
of assessing the amount of colloid in determining specimen
adequacy (Table 2).

Benign thyroid nodules

The benign nodules includes nodular goitre, macrofol-
licular adenoma and cystic goitre. No surgical treatment is
required for any nodules in this group, so long as they do
not grow.

In cystic nodules, follicular epithelial cells may be ab-
sent or too few for evaluation. The paucity of cells is due
to the dilution effect of the fluid and does not reflect poor
aspiration skill. At our institution we follow the PSC
guidelines (Table 2) and do not classify these samples as
inadequate. In the FNA report we say that “the cytologic
findings are consistent with benign thyroid cyst; however,
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Table 1: Diagnostic groups for fine-needle aspiration (FNA) biopsy of the thyroid

Recommended terminology for reporting Proposed action

Unsatisfactory, inadequate (specify reason) Repeat FNA
Benign thyroid nodule
  Colloid nodule; nodular goitre; macrofollicular adenoma Nonsurgical treatment; repeat FNA or remove nodule if it

shows persistent growth
  Thyroid cyst; cystic goitre Evacuate cyst contents by aspiration; repeat FNA if cyst

recurs; remove lesion if there are multiple recurrences
Hypercellular follicular nodule
  Consistent with hypercellular goitre Nonsurgical treatment, provided nodule does not show

persistent growth
  Hypercellular goitre versus follicular neoplasm; follicular
  neoplasm, probably benign

Nonsurgical treatment if diameter ≤ 2.5 cm and nodule
does not show persistent growth; surgical treatment if
diameter > 2.5 cm

  Follicular neoplasm not otherwise specified; follicular
  neoplasm, probably malignant

Surgical treatment

Hurthle cell neoplasm Surgical treatment
Malignant; suspicious
  Specify histologic type whenever feasible: papillary, poorly
  differentiated, medullary, anaplastic

Surgical treatment

Thyroiditis Nonsurgical treatment
Other (e.g., lymphoma, metastatic tumour) Variable



no follicular cells are present for assessment. If the cyst re-
curs or shows progressive growth on follow-up, a repeat
aspiration or other investigation is advised.” Most thyroid
cysts are benign, but a small number of papillary carcino-
mas are also cystic. About 50% to 70% of benign cysts do
not recur after evacuation; in contrast, all cystic papillary
carcinomas recur.

Hypercellular follicular nodules

In the early days of FNA, many pathologists equated
smear hypercellularity with thyroid neoplasm and, as a re-
sult, many patients with benign hypercellular goitre were
referred for surgery. More recently, the full spectrum of
hypercellular follicular lesions has been recognized, and
this spectrum can be arbitrarily divided into 3 subsets. This
stratification has aided clinicians in determining the need
for surgery in individual patients.

For the first subset, the diagnosis is “hypercellular follic-
ular nodule consistent with hypercellular goitre.” The aspi-
rates are characterized by hypercellularity, with uniform
follicular cells in a regular honeycomb arrangement. The
treatment of choice is nonsurgical, provided the nodule
does not grow.

For the second subset, the diagnosis is “hypercellular
goitre versus follicular neoplasm” or “follicular neoplasm,
probably benign.” These specimens often show overlap-
ping cytologic features of follicular neoplasm and goitre. If
the pathologist is unsure as to whether the aspirate repre-
sents follicular neoplasm or goitre, more information is
needed in order to offer the patient the best possible ad-
vice regarding treatment options. Some medical centres
recommend surgical excision in such cases, for fear of
missing a malignant lesion. Over the years, many workers
have reported that the size of a follicular neoplasm is a
useful clinical predictor of malignancy.17–21,25 For  nonpapil-
lary follicular nodules with diameter 2.5 cm or less and af-
ter follicular variant of papillary carcinoma has been ex-
cluded to the satisfaction of the pathologist, the policy at
our institution is to recommend conservative management

with follow-up on nodule size. For nodules with diameter
greater than 2.5 cm, we generally recommend surgical re-
moval, unless the nodule is shown to be “hot” on scanning
with iodine-123.

For the third subset, the diagnosis is “follicular neo-
plasm not otherwise specified” or “follicular neoplasm,
probably malignant.” These aspirates show hypercellularity
and many disorganized, atypical microfollicles. Surgical ex-
cision is recommended, regardless of nodule size.

Malignant, specify histologic type whenever feasible

Tumours that are diagnosed as malignant or suspicious
are usually carcinomas of the papillary, poorly differenti-
ated, medullary or anaplastic variety. An experienced
pathologist will be able to diagnose most of these carcino-
mas without equivocation, but some less-than-perfect, al-
ternative diagnoses rendered by less experienced patholo-
gists, such as “neoplasm, probably carcinoma” or
“neoplasm suspicious of carcinoma,” are also acceptable,
provided there is a clear understanding that such diagnoses
should lead to further investigation or surgical excision of
the nodule.

Thyroiditis

In some cases, Hashimoto’s thyroiditis presents as a
nodular lesion, mimicking thyroid neoplasm. The patholo-
gist must rule out lymphoma and papillary carcinoma, ei-
ther of which can coexist with Hashimoto’s thyroiditis.

Follow-up strategies

Thyroid nodules diagnosed as benign on the basis of
adequate FNA specimens can be managed conservatively
if they do not grow. The following circumstances necessi-
tate repeat FNA: unsatisfactory or inadequate FNA sam-
ple, an enlarging nodule, a recurrent cyst or a clinically
suspicious nodule for which the FNA findings are re-
ported as benign.
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Table 2: Guidelines for microscopic evaluation of FNA specimen adequacy*

No. of cells Amount of colloid Interpretation

Numerous Variable Adequate for interpretation; diagnosis
depends on cellular features

Few Scanty or absent Inadequate for interpretation†
Few follicular cells Abundant Benign colloid nodule‡
Numerous macrophages,
few follicular cells

Variable Probably benign cystic goitre§

*Modified, with permission, from Guidelines of the Papanicoaou Society of Cytopathology for the examination of fine-needle
aspiration specimens from thyroid nodules. The Papanicolaou Society of Cytopathology Task Force on Standards of Practice.
Modern Pathology 1996;9(6):710-5.
†If malignant cells are observed, regardless of their quantity, the sample should automatically be considered adequate. If too
few malignant cells are present, a “suspicious” diagnosis or repeat aspiration may be suggested.
‡The report should include a qualifier stating that the interpretation is limited by the paucity of follicular cells and that repeat
aspiration is recommended if nodule growth is observed on follow-up.
§Cystic papillary carcinoma may present with a similar cytologic pattern. It is important to repeat the aspiration or perform
additional investigations if the cystic lesion recurs.



Some workers recommend repeating FNA biopsy rou-
tinely during follow-up of all benign nodules to detect ini-
tial false-negative results. However, it must be kept in
mind that the lower the false-negative rate on first biopsy,
the less likely a false-negative diagnosis will be detected on
re-aspiration. Therefore, routinely repeating FNA more
than once in cases of nodules diagnosed as benign may re-
sult in a very low cancer yield and may be counterproduc-
tive (i.e., increase in false-positive results, increase in pa-
tient anxiety and decrease in cost-effectiveness).26 In these
patients, attention to clinical findings (e.g., persistent
growth of the nodule or pressure symptoms) is as useful as
repeating the FNA.

Finally, the clinician following the patient must be
knowledgeable about the biologic behaviour of various
neoplastic and non-neoplastic diseases of the thyroid. He
or she must also be fully aware of the utility and limitations
of thyroid FNA biopsy.
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