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Fine needle aspiration is a commonly used technique to
obtain material for cytological diagnosis. It is often the first-
line investigation for tissue diagnosis of soft-tissue swellings
in many sites in the body. In the field of otolaryngology, it is
most often used for the investigation of neck swellings,
particularly swellings of the thyroid gland.

Although cytology is less reliable than histopathology,' it
remains a very sensitive and specific test® for thyroid lesions
and is minimally invasive investigation. Although there are
a number of methods for performing this investigation, the
most commonly performed methods are fine needle aspira-
tion cytology (FNAC) and fine needle sampling (FNS).

Fine needle aspiration cytology (FNAC)

This is usually performed by the method described by
Lowhagen et al.> A hollow needle of a fine gauge (usually
21-23) is attached to a 10-ml or 20-ml syringe. The needle is
then inserted into the lesion and suction is applied by
pulling back the on the plunger of the syringe. The needle is
then passed back and forth through the lesion several

times. The plunger of the syringe is then slowly released
and the needle withdrawn. The contents of the needle and
syringe are then sprayed onto a glass slide for examination
by a cytopathologist.

Fine needle non-aspiration cytology (fine needle capillary
cytology, non-aspiration cytology, cytopuncture; FNS)
This technique was first described for use in the investigation
of thyroid lesions by Santos and Leiman* in 1988. A similarly
sized needle is used. The needle is usually used with no
syringe attached but may have a syringe attached containing
air. The needle is passed through the lesion in the same way
as FNAC, but no suction is applied. The contents of the needle
are then sprayed onto a slide.

Both methods have theoretical advantages and draw-
backs. FNAC may yield more material because of the suc-
tion effect, but may aspirate more blood which will affect
the quality of the sample. FNS may produce less material,
but may cause less bleeding and produce a specimen of
higher quality.
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Owing to the fact that fine needle cytology is performed
regularly in otolaryngological practice and that it is used
primarily for conditions where malignancy is on the list of
differential diagnoses, it is important that best practice be
used when performing this procedure.

The objective of this study was to determine which
method of fine needle biopsy is most effective for diagnosis
in thyroid lesions, fine needle aspiration cytology (FNAC) or
fine needle sampling (FNS).

Materials and Methods

Design
A literature search and systematic review was undertaken,
looking for prospective trials to compare these methods.

Data sources
The following databases were searched: Medline/PubMed,
Cochrane database of systematic reviews + randomised
controlled trials, and EMBASE.
The following terms were used in combination: cytology, fine
needle, aspiration, capillary, non-aspiration, suction, and thyroid.
Reference lists of the identified papers were checked for
further work on the subject.

Review methods

Criteria for inclusion of studies into meta-analysis were: (i)
randomised controlled trials or cross-over trials; (ii) blinded
randomisation allocation; and (iii) blinded cytopathologist.
The outcome measures were: (i) adequacy of sample for
diagnosis; and (ii) reliability of diagnosis made.

The following papers fulfilled the inclusion criteria:
Haddad-Nezhad et al.,> Ghosh et al.,® Mair et al.,” Raghuveer
et al.’ and Santos and Leiman.* All used the same method
of double sampling each thyroid lesion by FNAC and FNS.

Assessment of aspirate

The first four studies all used the same technique for
assessing the aspirate. This was achieved by the use of a
point-scoring system devised by Mair et al.” Each aspirate
was scored according to background blood or clot, amount
of cellular material, degree of cellular degeneration, degree
of cellular trauma and retention of appropriate architecture
(Table 1). Each category was scored from 0 to 2 to give a
total for each sample of 10. Santos and Leiman* used a
different system where each sample was categorised into
diagnostic superior, diagnostic or unsuitable. This study
was not included in the meta-analysis.

Data included in meta-analysis

Although the system used was similar for Ghosh et al., Mair et
al.,” and Raghuveer et al.’ Haddad-Nezhad et al’ used the
same system but did not score the sample on cellular trauma
and thus had a scoring system out of eight for each sample. To
allow inclusion of this study, we removed the data concerning
that criterion from the other studies to produce a uniform
scoring system out of eight for each sample.

For each study, a total maximum score was calculated for
the samples taken by each method and an average score for
each method was calculated from the average score from the
objective scoring system. These data were entered into the
meta-analysis. The software used was Revman® v.4.2.
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Figure 1. A Forest plot of studies included in the meta-analysis.

Results

Figure 1 shows a Forest plot of the four included studies.
The odds ratio produced is 0.99 in favour of FNS (95% CI
0.88-1.11) which is not statistically significant.

Discussion

The fact that four of the five cross-over studies used a
similar scoring system made a meta-analysis of the data
fairly easy. It was unfortunate that one of the criteria had to
be removed to achieve uniformity. The Santos and Leiman*
study was excluded from the meta-analysis as it did not
provide comparable data on the scoring of the aspirate
material. The outcome measures of this study were more
crude and did not classify the aspirate into categories
impacting analysis. The results of this study were, however,
significant. Of the 22 cases in their study on which both
FNAC and FNS were performed, 22 from the FNS group
were in the diagnostically superior group whereas only 4
from the FNAC group were in this category. This difference
is highly significant (P = 0.003).

Owing to the fact that this important study could not be
included, the results of the meta-analysis should be viewed
with caution.

Conclusions

Although there have been five high-quality trials on the
subject, there is no evidence from a meta-analysis that one
method of collection of cytological material is better than
another in the investigation of thyroid lesions. Taking into
consideration data not entered into the meta-analysis, there
seems to be some evidence favouring FNS.
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