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An evaluation of nondiagnostic fi ne needle aspiration 
biopsy results: the importance of having an experienced 

cytopathologist

Demet ETİT1, Nüket TUĞYAN2, Arzu AVCI1, Deniz ALTINEL3, Ayça TAN3, Seçil ARSLANOĞLU4

Aim: To compare nondiagnostic fi ne needle aspiration biopsy cytology results between pathologists and clinicians. Fine 
needle aspiration biopsy has proven to be a safe, economical, accurate, and rapid diagnostic technique. A successful 
aspiration biopsy requires a specimen with adequate cellularity, high-quality preparation, an experienced physician, and 
a cytopathologist. Up to 32% of fi ne needle aspiration biopsies of various organs (thyroid, breast, etc.) may ultimately be 
nondiagnostic due to scant cellularity and poor preparation. 
Materials and methods: A total of 2247 reports of fi ne needle aspiration biopsies were reviewed, all obtained from fi les 
in the Pathology Laboratory of the İzmir Atatürk Training and Research Hospital. Th e reports included specimens from 
thyroids, breasts, lymph nodes, and salivary glands. Data from the fi ne needle aspiration biopsies were reviewed by 
physicians; for each case, both clinicians and cytopathologists were consulted in order to determine the clinical utility 
and the cost-eff ectiveness of the evaluation of aspiration biopsies.  
Results: Our database showed that nondiagnostic cytology results obtained by clinicians alone were higher (34.1%) than 
those of cytopathologists (2.8%). 
Conclusion: We conclude that the evaluation of fi ne needle aspiration biopsies involving cytopathologists not only 
substantially increases the adequacy of cytology specimens and decreases the number of nondiagnostic specimens, but 
it also increases the cost-eff ectiveness of the procedure.
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Tanısal olmayan ince iğne aspirasyon biyopsi sonuçlarının değerlendirilmesi: 

deneyimli sitopatolog varlığının önemi

Amaç: İnce iğne aspirasyon biopsisi, güvenli, ekonomik, duyarlı ve hızlı olduğu kanıtlanmış bir tanı tekniğidir. Başarılı 
bir aspirasyon, yeterli hücresellikte, iyi nitelikte bir preparasyon ile deneyimli klinisyen ve sitopatolog gerektirir. İnce iğne 
aspirasyon biopsileri çeşitli organlarda (tiroid, meme vb.) % 32’ye varan oranda sellülarite azlığı ve kötü preparasyona 
bağlı olarak tanısal olmayabilir. Bu çalışmada amacımız, kendi deneyimimizde, klinisyenler ve sitopatologlar arasında 
tanısal olmayan sitoloji sonuçlarını karşılaştırmaktı. 
Yöntem ve gereç: Bu çalışmada, İzmir Atatürk Eğitim ve Araştırma Hastanesi Patoloji Laboratuarı kayıtlarından (tiroid, 
meme, lenf nodu ve tükrük bezlerini içeren) 2247 ince iğne aspirasyon biopsisi raporu yeniden gözden geçirildi. Hem 
klinisyenler hem sitopatologlar tarafından yapılan ince iğne aspirasyon biopsi bilgileri klinik yararlanım ve maliyet 
etkinliğini tayin etmek için karşılaştırıldı. 
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Introduction
Fine needle aspiration biopsy (FNAB) is becoming 

a standard fi rst-line diagnostic approach for lesions 
in various anatomical locations (1,2). It is well 
recognized as being simple, safe, cost-eff ective, and 
essentially diagnostic in most cases (3). Adequate 
specimens, experienced physicians, high-quality 
technical cytology preparations, and accurate result 
interpretation are all requirements for a successful 
FNAB. FNABs can be performed on both palpable 
and deep-seated lesions and can be sampled by image 
guidance. Sensitivity, specifi city, and diagnostic 
accuracy are variable and depend on multiple factors 
that include sampling and interpretation (1,3).

Among the various organs, up to 32% of FNABs 
may be nondiagnostic due to scant cellularity or poor 
preparation (4-13). Th e on-site evaluation of patients 
can be useful in ensuring adequacy, and the triage of 
specimens for secondary studies, if necessary, can also 
be aided by rapid clinical decision making (14-16).

One of the most important essentials is the 
presence of an experienced cytopathologist on-site, 
who can improve the quality of direct smears by 
performing proper smearing techniques. Th is will 
decrease the number of artifacts and, as a result, the 
number of nondiagnostic cytology results (17-20).

Th e current study was designed to compare 
nondiagnostic FNAB results based on whether 
the procedure was done by a clinician or by a 
cytopathologist.

Materials and methods
Th e pathology fi les of İzmir Atatürk Training and 

Research Hospital provided FNAB cases for a 2-year 
period. A total of 2247 cases were retrieved, including 
583 FNABs of breast tissue, 330 of lymph nodes, 1203 
of thyroids, and 131 of salivary glands (Table 1).

Specimens were obtained using a 23- or 25-gauge 
needle; air-dried smears were stained with Giemsa 
stain and smears were fi xed in ethyl alcohol for 
subsequent hematoxylin-eosin and Papanicolaou 
staining.

Th e FNAB results were grouped by organ/site 
and according to whether they were performed 
by a cytopathologist or a clinician. Th e diagnoses 
were reported by experienced cytopathologists. 
Th e proportions of the nondiagnostic aspirates for 
cytopathologists and clinicians were determined and 
the results were noted.

Results
Out of a total of 2247 FNABs, 628 were performed 

by cytopathologists and the remaining 1619 were 
done by clinicians. As divided according to biopsy 
site, 118 out of 583 fi ne needle aspirations of breast 
tissue were performed by cytopathologists, as were 
234 out of 1203 thyroid aspirations, 201 out of 330 
lymph nodes aspirations, and 75 out of 131 salivary 
gland aspirations (Table 1).

Bulgular: Veri tabanımız sadece klinisyenler tarafından yapılan tanısal olmayan sitoloji oranının (% 34,1), sitopatologlar 
ile birlikte yapılanlara göre (% 2,8) daha yüksek olduğunu gösterdi. 
Sonuç: Çalışmamızdan sitopatologların ince iğne aspirasyon biopsisine katılımı; materyallerin yeterlik oranını artırıp 
tanısal olmayan sitoloji oranını düşürmesi yanı sıra aynı zamanda, maliyet etkinliğine de katkıda bulunduğu sonucuna 
vardık.

Anahtar sözcükler: İnce iğne aspirasyon biopsisi, sitopatolog, tanısal olmayan sitoloji

Table 1. Numbers and sites of fi ne needle aspiration biopsies 
(FNAB) performed by clinicians and cytopathologists.

Breast Th yroid Lymph
Nodes

Salivary
Glands

Cps 118 234 201 75

Cs 465 969 129 56

Total 583 1203 330 131

Cps: cytopathologists; Cs: clinicians
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Overall, 25.4% of aspirates were reported to be 
nondiagnostic (571 out of 2247). When examined 
by the organ or tissue type being aspirated, the 
nondiagnostic results were highest for breast aspirates 
(31.3%), whereas the lowest rates were revealed 
among salivary gland aspirates (12.2%) (Table 2). Out 
of 183 nondiagnostic breast aspirates, 181 of them 
were performed by clinicians (98.9%), a percentage 
that was mirrored in the thyroid results, for which 
clinicians collected 313 of the 325 nondiagnostic 
specimens (96.3%) (Table 3). 

Of aspirates obtained by clinicians, 34.1% 
were nondiagnostic, compared to 2.8% of those 
obtained by cytopathologists (Table 4). While the 
nondiagnostic rate for cytopathologists was found to 
be highest for thyroid glands  (5.1%), it was breast 
tissue that proved most diffi  cult for clinicians, with a 
nondiagnostic rate of 38.9% (Table 5).

Discussion
FNAB for lesions in various anatomic locations is 

becoming a standard fi rst-line diagnostic approach 
(1,2). It is well recognized as a simple, safe, cost-
eff ective procedure that is essential for diagnosis 
in most cases (3). Successful fi ne needle aspiration 
requires an adequate specimen, an experienced 
physician, high technical quality in cytology 
preparations, and the accurate interpretation of 
results. One of the most important factors is the 
presence of an experienced cytopathologist on-site, 
who can enhance the quality of direct smears by 
performing proper smearing techniques. Th is will 
decrease the amount of artifact and the number of 
inconclusive cytology results, successfully limiting 
the nondiagnostic specimens (17-20).

Table 2. Overall nondiagnostic rates of FNAB by organ.

Organ Nondiagnostic/Total
(%)

Th yroid 325/1203 (27%)

Breast 183/583 (31.3%)

Lymph Nodes 47/330 (14.2%)

Salivary Glands 16/131 (12.2%)

Table 3. Nondiagnostic FNAB results according to organ.

Th yroid Breast Lymph Nodes Salivary Glands

Cp C Cp C Cp C Cp C

12
(3.7%)

313
(96.3%)

2
(1.1%)

181
(98.9%)

3
(6.4%)

44
(93.6%)

1
(6.2%)

15
(93.8%)

Table 4. Overall nondiagnostic rates for FNAB as performed by 
clinicians and cytopathologists.

Nondiagnostic Rate (Total)

Cps 2.8%

Cs 34.1%

Table 5. Comparison of nondiagnostic cytology rates according 
to organ for both groups.

Cs Cps

Th yroid 313/969 (32.3%) 12/234 (5.1%)

Breast 181/465 (38.9%) 2/118 (1.6%)

Lymph Nodes 44/129 (34.1%) 3/201 (1.4%)

Salivary Gland 15/56 (26.7%) 1/75 (1.3%)
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Th is study examined a large number and 
variety of FNAB cases and determined that 
having a cytopathologist on-site during FNAB 
led to signifi cantly greater chances of obtaining a 
satisfactory specimen.

Obtaining a satisfactory specimen for diagnosis 
is the most crucial point for appropriate patient 
management. Considering this, the presence of 
an experienced cytopathologist is essential for the 
specimen triage function of the on-site FNAB service. 
Some believe that on-site adequacy assessment can 
result in measurable cost savings by reducing the 
chance of nondiagnostic aspirates. In one study, 5688 
FNABs were performed in various organs with on-
site adequacy assessment (21). Nasuti et al. compared 
their very low (<1%) nondiagnostic rate when the 
FNAB was performed with on-site evaluation with 
the reported rate of 20% for FNABs performed 
without on-site adequacy assessment. Similarly, in 
our study, FNAB aspirates from various organs were 
performed by both clinicians and cytopathologists. 
Of the 2247 total aspirates reviewed, 583 were fi ne 
needle aspiration biopsies of the breast, 330 were 
of lymph nodes, 1203 were of the thyroid, and 131 
were of salivary glands. Of aspirates obtained by 
clinicians, 34.1% were nondiagnostic, compared to 
2.8% of those obtained by cytopathologists with on-
site assessment. 

Although immediate stains are not routine in 
our practice, by simply providing an on-site visual 
evaluation of the slide or aspirate the experienced 
cytopathologist is able to signifi cantly decrease 
the nondiagnostic rates. Furthermore, reports in 
the literature indicate that decisions regarding 
the necessity of ancillary studies such as fl ow 

cytometry, immunocytochemistry, cultures, and 
electron microscopy can be made by an experienced 
cytopathologist during the FNAB management 
(9,22-27). 

In our opinion, if an experienced cytopathologist 
is available to take part in the FNAB procedure, the 
diagnostic smear rates will be considerably higher, 
helping to avoid repeated aspirates and indirect costs 
to the patients such as additional time off  work and 
longer hospital stays due to repeat biopsies. Moreover, 
the higher the percentage of cytopathologist-guided 
procedures (radiologic, endoscopic, etc.), the more 
cost savings will be attained as a result of reduced 
nondiagnostic rates provided by effi  cient on-site 
service.

Up to 32% of FNABs may be nondiagnostic 
due to scant cellularity or poor preparation (4-
13). In a previous study, the nondiagnostic rates of 
cytopathologists and clinicians were reported as 
29.5% and 4.6%, respectively (28). However, our 
investigation showed an overall rate of 25.4% for 
nondiagnostic results: 34.1% for clinicians and 2.8% 
for cytopathologists. One reason for this striking 
diff erence may be that physicians are not able 
to perform these procedures in their day-to-day 
practice. Experience is the most important factor in 
successful performance of FNABs.

In conclusion, FNAB is a safe and cost-eff ective 
procedure, but the rates of inadequate cytology 
specimens are important. Our study has shown that 
the on-site evaluation of cytology specimens by an 
experienced cytopathologist substantially increases 
the adequacy of cytology specimens and decreases the 
number of nondiagnostic results, which negatively 
infl uence cost-eff ectiveness.
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