
Advantages and Limitations  

Fine needle aspiration biopsy 
offers several advantages over 
conventional open biopsy in 
the appropriate clinical set-
ting.  The tools needed are 
few and relatively 
inexpensive: sy-
ringe with holder, 
needles, glass 
slides, and stains 
are the basic ele-
ments of the 
FNAB practitio-
ner. The portabil-
ity of these tools 
allows one to provide FNAB 
service to hospitalized pa-
tients at their own bedside. 
Serious complications related 
to the procedure are rare. 
Most commonly, the patient is 
only left with a temporary 
contusion and mild discom-
fort. Although open biopsy is 
considered the gold standard 
of pathologic diagnosis, 
FNAB offers good diagnostic 
accuracy in the appropriate 
clinical settings. Although 
FNAB is a valuable diagnos-
tic technique, it does have its 
limitations. The diagnosis of 
primary tumors generally 
requires histologic confirma-
tion and further characteriza-
tion (grade, stage). Fine nee-
dle aspiration biopsy is lim-
ited to triage duty in select 
cases when an exact diagnosis 
cannot be rendered, such as 
the investigation of follicular 

PLS offers a full menu of fine 
needle aspiration biopsy 
(FNAB) testing.  The follow-
ing article, from the American 
Society for Clinical Pathology 
(ASCP), highlights current 
collection techniques and 
available ancillary studies.  
Specimen collection outside a 
major medical facility is per-
formed by local practitioners. 
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Fine needle aspiration biopsy 
(FNAB) is a clinical tech-
nique used to obtain cells, 
tissue, and/or fluid through a 
thin needle for the purpose of 
diagnosis and management of 
masses, both palpable and 
non-palpable. The most com-
mon anatomic sites investi-
gated by FNAB include 
breast, thyroid gland, salivary 
glands, lymph nodes, soft-
tissue lesions, liver, and pan-
creas. All of these organs are 
host to common primary and 
metastatic neoplasms, both 
benign and malignant, and all 
are readily accessible via a 
carefully guided needle.  
FNAB has gained acceptance 
by the medical community as 
an efficient method of diagno-
sis, and its application contin-
ues to grow in clinical medi-
cine. 
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FINE NEEDLE ASPIRATION: CURRENT PRACTICE AND RECENT DEVELOPMENTS 
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thyroid lesions. The issue of 
sampling always needs careful 
consideration, especially in the 
circumstance of a "negative" 
aspirate. This is especially true 
in the setting of a clinically 
and radiographically suspi-

cious breast mass; a negative 
FNAB result does not rule-out 
malignancy. Finally, experi-
ence with the technique and 
interpretation of smears is 
critically important to the suc-
cessful application of FNAB 
in clinical medicine. Several 
studies have proven the intui-
tive notion that extensive ex-
perience with this seemingly 
simple technique increases the 
diagnostic value. 

The Basic Hand-Guided 
FNAB Procedure  

Fine needle aspiration biopsy 
has been called "deceptively 
simple" for good reason. Al-
though it represents a safe, 
fast, and efficient diagnostic 
procedure, there are many 
individual, step-wise compo-
nents. Each component must 
be performed correctly in or-

“FNAB has gained acceptance by 
the medical community as an effi-
cient method of diagnosis, and its 
application continues to grow in 
clinical medicine.” 

 

 



der to provide the patient with quality 
health care. A brief description of the 
basic hand-guided FNAB procedure as 
performed by a pathologist is given be-
low. The procedure begins with the pa-
tient interview and physical exam. Just 
as a cardiologist is reticent to perform a 
treadmill stress test on a patient without 
first interviewing the patient, the FNAB 
practitioner should not perform a proce-
dure until a history is taken and a di-
rected physical exam is completed. An 
integral part of this interaction is the 
informed consent process, whereby the 
pathologist explains the risks and bene-
fits of the procedure. Once it is agreed 
that FNAB will be performed, the pa-
tient must be properly positioned for the 
procedure; both the patient's comfort and 
the ease of access to the area of interest 
should be maximized. Next, the area of 
interest is palpated and localized, a proc-
ess that requires careful correlation to 
normal surface anatomy. A challenging 
aspect of palpation is assessing the 
depth, or third-dimension, of a mass. 
This assessment is important as passing 
a needle too deep or too superficially 
will result in a failed procedure. The 
aspiration step comes next. The numer-
ous technical variations of aspiration are 
beyond the scope of this review. In brief, 
aspiration involves passing a thin gauge 
needle (22 - 26 G) through the skin and 
into the mass, collecting the sample, 
then removing the needle. The aspiration 
process lasts only seconds. In our prac-
tice, local anesthesia is not required, as 
the procedure is generally well-tolerated 
without it. However, depending on pa-
tient's threshold to pain and the prefer-
ence of the FNAB performer, local or 
topical anesthesia may be needed. For 
example, topical lidocaine/prilocaine 
anesthesia, such as EMLA cream, can be 
used for pediatric patients. After the 
material is aspirated and an assistant has 
attended to the patient, the practitioner 
prepares thin smears of the material on 
glass slides, taking care to spread cellu-
lar material evenly on the slide. This 
process is critical, as improperly pre-
pared smears will render an otherwise 
perfect aspiration of diagnostic material 
uninterpretable. The paramount impor-
tance of this key pre-analytical factor is 

easily recognized by laboratory profes-
sionals, but is sometimes overlooked by 
our clinical colleagues. With respect to 
this latter point, pathologist-performed 
smearing offers advantageous immediate 
cytologic assessment of aspirate ade-
quacy. The final 2 steps are processing/
staining the smeared material and diag-
nostic interpretation. As a practical alter-
native, all the direct smears may be air-
dried and stained with either Diff-Quick 
stain or Papanicolaou stain. Both air-
dried and ethanol-fixed material is re-
viewed. In our institution, a cytotech-
nologist and a cytopathologist review 
the smears and render interpretation be-
fore the case is finalized. This dual-
review has an important role in quality 
assurance, and the process enables the 
cytotechnologist to broaden his or her 
diagnostic acumen outside the bounds of 
routine exfoliative gynecological and 
fluid cytology. 

FNAB with Radiological Guidance  

Radiologically-guided FNAB is a gener-
ally well-tolerated diagnostic method 
applied to non-palpable lesions or le-
sions otherwise inaccessible to a hand-
guided needle. Procedures requiring 
radiological guidance include small 
(generally <1.0 cm) or non-palpable 
lesions of the breast and thyroid gland, 
deep-seated masses, and endoscopically 
accessible masses (eg, pancreatic head 
tumors). The use of long, flexible thin 
needles to sample lesions via ultrasono-
graphy (US), computer-assisted tomo-
graphy (CT), and endoscopic ultrasound 
(EUS) often avoids a more invasive and 
expensive procedure. Ultrasonography is 
an especially attractive needle guidance 
method. It is readily applied to common 
tumor sites such as thyroid and breast, 
and it is economically feasible compared 
to CT or fluoroscopic guidance. In our 
hospital-based, academic practice, about 
1,500 FNAB procedures were performed 
in the 2001-2002 academic year. Greater 
than 400 of these procedures were per-
formed under radiological guidance, and 
the majority of these procedures were 
done via US. The ideal radiologically-
guided FNAB procedure involves the 
cytopathologist and/or cytotechnologist 
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in the radiology suite. The materials 
required in the imaging suite include a 
microscope, stains, glass slides, sy-
ringes, gauze, and tissue preservatives; 
all of these materials fit nicely onto a 
small cart. The pathologist should al-
ways first review the relevant patient 
history and roentgenographic findings in 
consultation with the attending radiolo-
gist. Once the sample is obtained, the 
radiologist immediately passes the nee-
dle to the pathologist. The pathologist 
prepares high-quality smears and offers 
immediate 
cytologic 
assessment 
of speci-
men ade-
quacy. This 
method 
provides 3 
benefits. 
First, the 
invaluable educational tool of immediate 
feedback is presented to the radiologist. 
Second, immediate assessment of ade-
quacy increases diagnostic yield of the 
procedure. Third, the experienced pa-
thologist can more efficiently direct the 
diagnostic work-up at the time of imme-
diate cytologic assessment. An example 
is CT-guided aspiration of retroperito-
neal masses. The clinical differential 
diagnosis is often diverse and may in-
clude tumors of the upper urinary tract, 
adrenal glands, pancreas, soft tissue, and 
hematolymphoid system. Limiting the 
number of repeat biopsy procedures in 
this difficult anatomic area is important 
for patient safety and comfort. If the first 
aspiration yields monomorphic lympho-
cytes, the pathologist will direct the radi-
ologist in acquiring more tissue for im-
portant ancillary studies, such as flow 
cytometry or immunocytochemistry. 
Efficient use of diagnostic material at 
the time of FNAB may prevent invasive 
open biopsy procedures and decreases 
the time needed to complete the diagnos-
tic work-up. 

Ancillary Studies  

Although the vast majority of diagnoses 
rendered on aspirated material should be 
achieved with routine cytologic evalua-
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tion only, many ancillary techniques are 
available to the FNAB practitioner. Such 
studies include microbial tests (culture, 
organism stains, molecular microbial 
tests), flow cytometry, immunocyto-
chemistry, cytogenetics, and fluorescent 
in-situ hybridization (FISH). Again, the 
first step in the FNAB process—the his-
tory and directed physical examina-
tion—will help direct one's use of these 
studies. Adequate collection and appro-
priate preservation of diagnostic material 
are crucial elements of successful ancil-
lary study application. If lymphoma is in 
the differential diagnosis of an axillary 
mass, several passes may be needed in 
order to collect enough cells to deter-
mine clonality via flow cytometry. If 
infection is suspected, sterile transport 
containers must be available for collec-
tion of culture material. Although an 
exhaustive review of all ancillary studies 
is not possible in this short review, a 
brief discussion regarding select molecu-
lar techniques is warranted.  

Fluorescent In-Situ Hybridization  

Fluorescent in-situ hybridization appli-
cation to aspirated specimens is gaining 
popularity, although its scope is cur-
rently limited to larger health care cen-
ters. Perhaps the most studied FISH ap-
plication is FNAB diagnosis of breast 
carcinoma. It is recognized that over-
amplification of the cell-cycle gene 
HER-2/neu occurs in 20% to 30% of 
invasive breast carcinomas. The pres-
ence of over-expression of this gene 
provides important prognostic and pre-
dictive (response to therapy) informa-
tion. Recent studies have shown FISH 
performed on breast needle aspirates 
correlates well with FISH and immuno-
cytochemistry done on open-biopsy tis-
sue sections. Fluorescent in-situ hybridi-
zation can also be used to detect disease-
defining chromosomal translocations, 
such as X;18 translocation in synovial 
sarcoma and various other translocations 
in different lesions including the 14;18 
translocation in follicular lymphoma. 
 
Polymerase Chain Reaction (PCR)  
 
Polymerase chain reaction technology is 

a very sensitive method of DNA amplifi-
cation that requires very little starting 
material. Polymerase chain reaction-
based assays are used for diagnosis in 
select surgical and hematopathology 
cases, and the molecular data generated 
often yields great prognostic and predic-
tive value. It is natural then to extend 
PCR applications to material obtained 
via FNAB, as only a few residual cells 
left in the tip of a needle are required. 
The high sensitivity of PCR based as-
says mandates careful specimen collec-
tion, however, as nucleic acid contami-
nation is a common source of false-
positive results. Considering the avail-
ability of modern automated PCR cy-
clers and data analyzers, PCR will likely 
become an important adjunct in FNAB 
diagnosis of a variety of tumors. 

Liquid-Based, Thin-Layer Technology 

Liquid-based cytology is quickly replac-
ing conventional direct smear cytology 
in cervical cancer screening. Studies 
have shown greater detection rates of 
cytologic abnormalities in cervicovagi-
nal cancer screening using thin-layer 
technology. Although direct expenses 
are increased relative to the conventional 
smear, liquid-based technology allows 
easy sample collection; the collector 
needs only to place the specimen in a 
vial of special fluid and send it to the 
laboratory, the so-called "direct-to-vial" 
method. Direct-to-vial potentially cir-
cumvents pre-analytical errors of poor 
smear technique. Does this new liquid-
based technology have a place in 
FNAB? Several studies have addressed 
this question since thin-layer technology 
was FDA approved for non-
gynecological cytology in 1991. The 
answer depends on several factors: site 
of aspiration and experience with thin-
layer cytomorphology are most tanta-
mount to the issue. We believe based on 
the existing literature and our own ex-
perience, thin-layer cytopreparation 
should at most serve as a complementary 
technique in FNAB diagnosis. It is clear 
that cytomorphologic parameters and 
artifactual features of conventional 
smear material are different for thin-
layer preps. Diagnostic criteria for most 

commonly aspirated lesions have been 
developed based on many decades of 
experience with conventional smears. 
Continued careful smear versus thin-
layer correlative studies will be needed 
to elucidate the possible utility of thin-
layer technology in FNAB diagnosis. In 
the absence of extensive result-based 
data, direct smear should be the standard 
practice and liquid based cytology 
should be used as a complementary 
component. Liquid-based cytology may 

be useful in cases where the aspirate is 
scant without any material expressed 
from the needle to prepare the direct 
smears. In such cases the needle rinse in 
liquid-based fixative would facilitate 
retrieval of as many cells as possible 
from such a specimen, with the possibil-
ity of definitive interpretation in cases 
with obviously diagnostic material from 
lesions such as high grade tumors. Sub-
mission of FNAB material directly in 
liquid-based fixative without preparing 
direct smears should be strongly dis-
couraged. 
 
Summary  

Fine needle aspiration biopsy continues 
to play an important role in pathologic 
diagnosis of mass lesions in many anat-
omic sites. Adequate training and ex-
perience are required for successful, 
consistent application of the technique in 
patient care. Partnership between the 
cytopathologist and interventional radi-
ologist provides the highest quality 
FNAB service to patients with deep-
seated masses. Although the basic proce-
dure has not changed, new developments 
in molecular diagnosis will provide the 
cytopathologist additional avenues of 
pathologic examination of aspirated ma-
terial. The increasing availability of thin 
layer technology will also have compli-
mentary impact on the practice of aspira-
tion cytology.  
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NEW ASCCP TREATMENT           
ALGORITHMS PUBLISHED 

The 2006 Consen-
sus Guidelines for 
the Management 
of Women with 
Abnormal Cervi-
cal Cancer Screen-
ing Tests were 
published in the 
American Journal 
of Obstetrics and 

Gynecology (2007;197(4); 346-355). 

Algorithms for the guidelines have been 
published in the ASCCP's October 2007 
Journal of Lower Genital Tract Disease 
and are available in PDF format (http://
www.asccp.org/consensus/
cytological.shtml). 
 
MEDICARE PAP TESTING INTERVALS 
 
Medicare will cover a routine screening 
Pap test only if at least 23 months have 
passed since the beneficiary’s last paid  
screening Pap test.  Please send a signed 
Advanced Beneficiary Notice (ABN) 
with the PAP requisition on all Medicare 
beneficiaries if there is any doubt that 
interval requirements have been met. 
 
A diagnostic Pap test may be covered if 
the patient is diagnosed at high risk of 
developing cervical or vaginal cancer 
and at least 11 months have passed fol-
lowing the month that the last Pap test 
was performed. 
 
Medicare coverage requirements and 
codes are specified in the Medicare Part 
B Physicians Manual.  If you need a 
copy of these requirements, please give 
us a call.  We do check as much as we 
can before beginning the test.  However, 
only you see the patient, and only you 
can specify the appropriate diagnosis 
code or have the patient sign an ABN.                                                                                                                             

 

EARLY DETECTION WORKS 
NOW REIMBURSING FOR  
LIQUID-BASED PAP TEST 
 
The Early Detection Works program has 
begun reimbursing liquid-based cytol-
ogy (PAP test) for every other year pri-
mary cervical cancer screenings up to 
the allowable Medicare rate.  The spe-
cific cervical cancer screening method 
must be indicated on the paperwork sub-
mitted to EDW, distinguishing conven-
tional from liquid-based Pap tests. 
 
There are two liquid-based cytology 
technologies on the market—SurePath 
and ThinPrep.  Our laboratory utilizes 
the SurePath liquid-based Pap test from 
Tripath.  Four tests (Pap, Gonorrhea, 
Chlamydia and HPV) can be performed 
from one liquid-based specimen.   
 
PLS performs conventional as well as 
liquid based Pap tests. If you have ques-
tions about any aspect of Pap testing, 
please give us a call.  We’d be happy to 
provide you information.   
 
PLS CUSTOMER SATISFACTION 
RATED HIGH 
 
The very best of clients deserve the very 
best in laboratory services.  Because we 
care what you think and value your 
opinion, we recently conducted a client 
satisfaction survey. 
 
Fully 100% of our clients would recom-
mend our services to others, and are very 
satisfied/satisfied with our overall ser-
vices and turnaround time. Ninety-eight 

percent of clients evaluated the quality 
of laboratory services as very high or 
high.  Also receiving superior marks 
were courier service, willingness to meet 
special needs, result format and result 
reporting methods. Nearly 50% of cli-
ents have used PLS for 10 or more 
years.  Thank you! 
 
PLS PARTICIPATES IN PRQI 
QUALITY IMPROVEMENT  
INITIATIVE 
 
On December 29, 2007, President Bush 
signed into law the Medicare, Medicaid, 
and SCHIP Extension Act of 2007 
which authorized the continuation of the 
Physician Quality Reporting Initiative 
(PQRI) for 2008.  

The 2008 PRQI consists of 119 quality 
measures to assist physicians in enhanc-
ing quality of care.  For the first time, 
two pathology measures (tumor staging 
for breast and colon resections) are in-
cluded as part of the reporting initiative.  

As further evidence of our innovation 
and  commitment to highest quality test-
ing services, PLS has already been in-
cluding AJCC Tumor Staging on our 
result reports for more than two years. 

. 
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