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Abstract:
OBJECTIVE: The aim of this study is to determine the utility and accuracy of fine needle
aspiration (FNA) cytology in the diagnosis of a wide range of pathological conditions, to
increase the awareness about this test to those who are unfamiliar with it and to compare the
results with that of others:.
METHODS: All patients with palpable lesions and azospermia attending to the hospital
during the period 2009 through to 2011 were included in this study. The patients were
interrogated and a complete history and physical examination was conducted. The procedure
is performed in an outpatient setting without any image guidance. The aspirated smears were
stained and examined and the specimens were assigned to one of four different diagnoses:
unsatisfactory/inadequate; negative for malignancy, atypical/suspicious, and positive for
malignancy.
The cases were followed up and if surgical excision done, the results were compared to that of
FNA and the reliability and accuracy of FNA were evaluated for all cases.
RESULTS: A total of 566 FNAs were performed 162 male and 404 female patients. There
were 11 inadequate smears ( 1.94%) with an overall adequacy rate of 98.06%. Most of the
insufficiency was seen-in-thyroid cases. Two hundred seventy three (273) FNAs were thyroid
aspirate, 127 breast, 98 lymph node, and 24 had salivary gland enlargement. In addition there
were five (5) patients had soft tissue lesions. Thirty nine (39) patients underwent testicular
FNA for assessment of infertility. Only 273 (51.8%) had subsequent surgical biopsy.
Comparison of FNA with subsequent biopsy results showed an accuracy rate of 95.23%.
Overall false positive results were seen in only5 cases (1.8%) most of which are thyroid
cases, while false negative results were reported in only 8 cases (2.93%) and breast cases
were the most common. The total sensitivity of FNA procedure was 89.47%% and specificity
97.46%, with the predictive value for positive diagnosis 93.15 % and for negative diagnosis
96%. .
CONCLUSION: FNA is a reliable safe and efficient tool that can yields a definitive diagnosis
in-a wide range of inflammatory, benign and malignant lesions. The results of this study are
similar to those found in previous regional and international studies. Its use for routine
diagnosis must be encouraged particularly in underdeveloped countries.

Fine needle aspiration cytology, mass, infertility.

Entroducti(fl cytology is a simple accurate and safe
diagnostic procedure for making a specific

The art and science of cytopathology have d1ag_n.os1s L d1c§ates managementbeen implemented and recognized as early decisions by treating clinicians. Defimtn{e,
as the 18th and19th century. However, the trgatmeqt_h ey Rerfom_le(_i antiie basisprogress and the standardization of this of a positive FNA diagnosis if supportedbranch of pathology were not funded by other clinical studies. It has multiple
completely until the late years of the 20th adYantz.tges comp — ? e bllc;psy. I¢is
century. The first reports of fine needle 9uICk.’ oA BIE, THl mimallyaspiration (FNA) were front Scandinavia invasive, and 1.t can often be pt?rformed on
1. It is now well recognized that FNA the day of the initial office visit. FNA can

83
Tikrit Medical Journal 2012;18(1):83-94

DOI: http://dx.doi.org/10.25130/mjotu.18.1.12

http://dx.doi.org/10.25130/mjotu.18.1.12


Role of FNA in the initial management of a wide ran
teaching hospital.

generally be performed without any
anesthesia, it causes minimal to no
discomfort, and it is well tolerated by
patients. It is possible that FNA may
replace biopsy for the diagnosis of most
palpable lesions. When offered a choice of
open versus needle biopsy, most patients
prefer the simpler needle biopsy 2,3.
Indeed it has been suggested that an initial
FNA is more diagnostically useful and
cost effective than other forms of
investigation4. The yield of FNA can be
augmented with physical examination and
radiologic guidance5 and also by
submitting the material for flow cytometry
or immunoperoxidase staining. FNA is a
sensitive test with low rates of both false
positive and false negative results. The
frequency of such reports is related to-the
skill of the operator and the experience of
the cytopathologist 6,7. The purpose of
this study is to determine the utility and
accuracy of fine needle cytology in the
diagnosis of a wide range of pathological
conditions.and to increase the awareness.
about this test to those who are unfamiliar
with it.

IPatients and methods

All patients presenting with palpable
lesions attending to Al-Salam teaching
hospital during the period 2009 through to
2011 were included in this study. Also
arrangement has been done with urologist
to refer azospermic patients for assessment
of infertility by FNA instead of biopsy.
The patients were interrogated and a
complete history and physical examination
was conducted. Pertinent laboratory and
radiologic data (such as mammogram,
ultrasound and CT scan) were reviewed.
The procedure was explained to the patient
and a verbal consent was obtained for the
procedure.

FNA technique: The procedure is
performed in an outpatient setting; the
targeted area is exposed, disinfected with
povidone iodine. No local anesthetic is
used. Then a 23-gauge needle on a 5ml
syringe (without a "pistol-grip" device) is
introduced through a single puncture site
in the skin into the mass. The syringe
84
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plunger is fully withdrawn to create
vacated air space within the syringe. After
that, the needle is advanced and withdrawn
within the mass rapidly and sequentially in
different directions while aspirating in
order to provide a representative sample
from multiple areas within the mass so that
to decrease sampling error. Aspiration is
kept as minimally traumatic as possible.
Upon completion, the negative pressure is -
released, the needle is withdrawn from the
patient and a local pressure is applied to
the site of aspiration for 2-4 minutes to
prevent bleeding and minimize the
likelihood of swelling. The aspirated
material is expressed onto glass slides and
the material is then smeared with a second
slide. When cyst fluid is aspirated the
volume and color is recorded and if there
is a residual mass after aspiration it will be-
reaspirated. The patients were discharged
in the same day with a small bandage over
the aspiration site with instructions to
apply ice should discomfort occur later.
As for testicular FNA, the scrotal skin is.
cleaned and bilateral spermatic cord block
is achieved by 5 to 7 ml of two percent
lidocaine. To quicken the distribution of
anesthetic, spermatic cord is gently
massaged after injection. Each testis is
aspirated at three different sites, upper,
middle and lower part, using 23 G needle
with 5 ml syringe attached to it. The
patient is allowed to rest for at least thirty
minutes after the procedure.
All slides are fixed immediately in 95%
ethanol for 30 minutes to avoid drying
artifact and to preserve nuclear details.
Then the slides stained with hematoxylene
and eosin stain. The stained specimen is
immediately examined by the
cytopathologist on site to assess the
adequacy of specimen for cytologic
diagnosis. When the specimen is
diagnostic, no further passes are made.

Interpretation: The adequacy criteria used
in this study were those of Goellner et al,
Abele J. et al, Sneige N., Sneige N. et al,
Salami N. et al. 8,9,10.
In order to obtain a meaningful outcomes,
a standardized reporting of FNAs was
used, using four diagnostic categories: 1)
unsatisfactory/inadequate, 2) negative for
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malignancy, 3) atypical/suspicious, and 4)
positive for malignancy5,11.
In testicular FNA, in order to produce
clinically and therapeutically useful
groups,
the cases were classified, after cyto-
morphological assessment, into 4
categories; active spermatogenesis,
hypospermatogenesis, maturation arrest,
and Sertoli cell only syndrome 12.
The cases were followed up and if surgical
excision done, the results were compared
to-that of FNA and the reliability and
accuracy of FNA were evaluated for all
cases.

Results
A total of 566 FNAs were performed on
patients presenting with pathological
conditions associated with palpable mass
at different sites of their body (and with
infertility). There were 162 male and 404
female patients. Details of patient's age
and gender are illustrated in table 1. All
FNA were performed by the pathologist.
No radiological (ultrasound and CT-scan)
guidance was used. In 11 ( 1.94%) patients
the aspiration contained inadequate
material and were labeled inadequate
while the remaining 555 were adequate
with an overall adequacy rate of 98.06%
(table 1). Most of the insufficiency was
seen in thyroid cases. Two hundred
seventy three (273) FNAs were performed
on patients presenting with thyroid
enlargements, one hundred twenty seven
(127) on patients presenting with breast
lesions, ninety eight (98) patients had
lymph node enlargement, and twenty four
(24) had salivary gland enlargement. Five
(5) patients had soft tissue lesions. Thirty
nine (39) patients underwent testicular
FNA for assessment of infertility.
The result of thyroid FNA showed that
204 patients (74.7%) had benign lesions
(hyperplastic, cystic, and inflammatory).
Forty five patients ( 16.4%) had features
suggestive of follicular neoplasm, 21
(7.6%) cases were labeled suspicious, and
17 (6.2%) were positive for malignancy.
Of the latter 12 cases were papillary
carcinoma, 2 anaplastic carcinoma and
one case of Non-Hodgkin's lymphoma). I

had two cases of metastatic carcinoma;
mammary and squamous cell carcinoma.
Nodular hyperplasia was the most
common benign lesion (52.3% ) while
papillary carcinoma was the most common
malignant neoplasm (4.02%), table 2.
As forbreast FNA, 93 (73.2%) were
benign lesions, 4 (3.1%) had suspicious
lesions and 30 (23.6%) showed malignant
neoplasms. Fibroadenomas were the most
common lesion (25.1%), table 3.
Regarding lymph node FNA, 29 (29.5%)
showed non-specific hyperplastic changes,
14 (14.2%) acute suppurative
inflammation, 24 (24.4%) had
granulomatous inflammation, 5 (5.1%)
were suspicious for lymphoid neoplasm,
and 20 (20.4%) were positive for

- malignancy. Of the later, 11 (11.2%) were
Non-Hodgkin's lymphoma and 9 (9.1%)
were metastatic carcinoma (primary site
was nasopharyngeal, laryngeal and
thyroid). There were also 2 cases of
Langerhan's granulomatosis. Three cases
were referred to-us as submandibular
lymph nodes but upon aspiration they turn
to be non-lymphoid lesions and included
hemangioma, carotid body tumor and
branchial cyst respectively. Only 24 cases
of salivary gland lesions were seen, 16
females and 8 males. Inflammatory
conditions were the most common 12
(50%), followed by benign tumors 9 (
37.5%) and 2 cases (8.3%) were positive
for malignancy (mucoepidermoid
carcinoma and acinic cell tumor). Most of
the benign tumors were pleomorphic
adenomas (eight) and one case was
consistent with oncocytoma. Soft tissue
lesions were the least common (five cases
only) four were lipomas, one had
sacrococcygeal germ cell tumor consistent
with yolk sac tumor.
Testicular FNA was performed on 39 male
patients referred for assessment of
infertility. Twenty (51.2%) patients had
active spermatogenesis on both sides, 12
(30.7%) had hypospermatogenesis and 7
(17.9%) showed germ cell aplasia with
Sertoli cell only. In all patients the
findings were identical on both sides
except one patient had
hypospermatognesis on one side and
absence germ cells on the other.
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The patients were followed for subsequent
excisional biopsy. Only 273 (51.8%) had
surgical biopsy. Comparison of FNA with
subsequent biopsy results showed that
concordant results were obtained in 260
(an accuracy rate of 95.23%). Overall false
positive results were seen inr only 5 cases:
(1.8%) most of which are thyroid cases,
while false negative results were reported
in only 8 cases (2.93%) and breast cases
were the most common. Details are
presented in table 4. The overall sensitivity
of FNA procedure was 89.47%% and
specificity 97.46%, with the predictive
value for positive diagnosis 93.15 % and
for negative diagnosis 96%.
For thyroid FNA, the sensitivity was
94.73% and specificity 97.27%, positive
predictive value 85.71% and the negative
predictive value 99.07%. For breast, the
sensitivity was 90.32% and specificity
97.29%, positive predictive value 96.55%
and the negative predictive value 92.30%.
Regarding lymph node cases, the
sensitivity of FNA was.82.6% and
specificity 97.36%, with the predictive
value for positive diagnosis 90.24 % and
for negative diagnosis 91.80%.
No subsequent biopsy was performed for
the testicular FNA. No complication has
been reported in any case.

It is now known that FNA is a rapid
reliable diagnostic procedure5 and that one
of its major advantage that it is a cost
effective test13. Its low cost has been
reported in both developing14,15 and
developed countries16,17. Therefore in
underdeveloped countries in which the
cost of medical care is on the rise, such
simple quick and safe test like FNA is
very much indicated. But, unfortunately,
in some underdeveloped countries, FNA is
less popular in addition to the paucity of
well trained personnel in this field. This
was a major motivation to write this article
in order to increase the awareness about
this test and to focus more li ght on its
simplicity, validity and accuracy, and to
compare our results with that of others.
As stated earlier, the test was conducted asan outpatient procedure at the FNA clinic.
86
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Performing the procedure at the FNA
clinic yields better results since aspiration,
smearing, staining and interpretation will -
be done by the pathologist or other well-
trained personnel and thus ensuring good
quality and constancy18,19. Furthermore,
the smeared slides can be quickly stained
and examined by the pathologist to
determine adequacy so that insufficient
samples can be reaspirated while the
patient is still at the clinic. An added
benefit is that the pathologist will be able
to see the-patient, take history and perform:
quick physical examination. This will
allow the pathologist to have a feeling and
understanding of the clinical condition of
the patient and formulate a clinically based
differential diagnosis.
FNA procedure is usually performed in an
outpatient setting; however, for non-
palpable and deep seated lesions (such as
intraabdominal and intrathoracic lesions)
FNA can be done under image guidance
such as ultrasound and CT-scan. This
study dealt with. cases having palpable
lesions that can be aspirated directly
without the need for any image guidance
in order to emphasis the simplicity and
feasibility of this procedure particularly to
those physicians who are not yet so
convinced with it..
One of the major concerns in reporting
cytology smears is the issue of adequacy,
since a cytologic diagnosis cannot be
reached if there is poor specimen handling
and preparation or if insufficient cellular
material was obtained at the time of
FNA20. The principal reasons for
insufficient material for diagnosis may be
inexperience on the part of the person
performing the procedure, insufficient
number of aspirations done during the
procedure, the size of the mass, or the
presence of a cystic lesion20. Also densely
fibrotic lesions can yield hypocellular
smears as in the case of scirrhous
carcinoma of the breast21.
For determination of smears adequacy in
this study we applied the established
criteria published in the literatures8,9,10
which are based largely upon cellularity
standards; number, size, and composition
of cell clusters. However, these are
quantitative parameters and may be alone
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insufficient measures for determining
specimen adequacy. Rather, adequacy
should also based upon other factors such
as confidence of needle placement, cell
preservation, and correlation with clinical
and radiologic findings22, this is one of
the reason why it is preferable that FNA is
done by the pathologist. The overall
success rate of acquiring adequate tissue
for cytological diagnosis was 98.06 %
which is comparable with that of others].
The majority of the cases were adequate
from the first aspirate- without the need for
re-aspiration. Despite reaspiration, eleven
cases were labeled inadequate due to very
low cellularity; most of them (seven) were
thyroid. In this study, all the cytological
and histological evaluations were done by
the same pathologist. This approach was
also adopted by others and played an
important role in having a low
unsatisfactory rate23. Other important
issue in FNA cytology is the accuracy
because false positive and false negative
diagnosis, although infrequent, may lead
to either unnecessary surgery such as
(mastectomy, thyroidectomy) or missed or
delayed diagnosis and treatment5. In this
study the total false positive and false
negative rates were 1.8% and 2.93%
respectively, with an overall diagnostic
accuracy rate of 95.23%. The overall
sensitivity of FNA procedure was
89.47%% and specificity 97.46%. The
predictive value for positive diagnosis
93.15 % and for negative diagnosis 96%.
Detailed reasons for the causes of false
results will not be discussed.
Thyroid enlargement was the most
common lesion encountered (48.23%).
Interpretation of its FNA cytology can be
difficult and challenging; however, in our
hospital the insufficiency (2.5%), accuracy
(96.8%), false positive (2.3%) and false
negative (0.7%) rates were good and
comparable with that of regional and
international studies] 8,24,25. Indeed the
insufficiency rate in this study is
significantly low in comparison to others
studies26,27. Furthermore, FNA was
helpful not only in the discrimination
between benign and malignant lesions but
also in accurate diagnosis as in specifying
the subtypes of thyroiditis and malignancy

(table 2). As expected, nodular hyperplasia
was the most common finding (52.3 8%).
FNA in follicular lesions remains
challenging and differentiation between
benign and malignant follicular lesions is
one of the difficult diagnostic areas in
thyroid fine needle aspiration28. In this
study, such cases were reported as
suggestive of follicular neoplasm and that
the differential diagnosis include
adenomatous hyperplasia and follicular
neoplasms and surgical excision is advised
for further clarification. Of the 24
follicular cases, one case was diagnosed as
hurthle cell neoplasm and subsequent
biopsy showed hurthie cell adenoma.
Twenty one cases were labeled as
suspicious for malignancy, 10 had
subsequent excision and of which 7 were
diagnosed as malignant. So the rate for
histologically confirmed malignancy in
this category was 70% which is slightly
better than that of similar study29.
The sensitivity and specificity rates in the
current study ( 94.73%.and. 97.27%.
respectively) were similar to that achieved
in other studies17. Positive predictive
value 85.71% and the negative predictive
value 99.07%.
Breast lesions ranked second in frequency.
Beast FNA is.a confirmed reliable
diagnostic procedure for patients with
palpable breast masses30. In this study,
the insufficiency (2.3%), accuracy
(94.1%)), false positive (1.4%) and false
negative (4.4%) rates were similar and
even better than that of
others5,17,31,32,33.
The sensitivity, specificity, positive and
negative predictive values (90.32%,
97.29%, 96.55% and 92.30% respectively)
in this study were remarkably high and
comparable to that of
others5,29,30,33,34,35,36 showing that
FNA at this institution is acceptable.
Scirrhous carcinoma tends to be reported
as false-negative, mostly because of
inadequate cytologic material for
diagnosis. However, in this study, false
negativity did not occur in this type of
lesion. All of the false- negative cases
were histologically diagnosed as lobular
carcinoma. The false positive case turned
to be cellular fibroadenoma, which is
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notorious for have a significantly higher
chance of being miss diagnosed by
aspiration cytology34,37. Other causes for
false positivity include epithelial
proliferative lesions (both ductal and
lobular hyperplasia)5 but none was
encountered ir our-institute.
Fine-needle aspiration (FNA) cytology has
an established role in the investigation of
lymphadenopathy, which occurs in a wide
spectrum of diseases including reactive
conditions, infections, and primary and
metastatic malignancy. However, one of
the main limitations of the cytologic
preparation is the lack of architectural
pattern. However, during the past decade,
increasing numbers of initial lymphoma
diagnoses have been made by FNA
particularly after the application of flow
cytometric techniques to FNA38. Indeed
many studies have concluded that by using
a combination of cytomorphologic
examination and flow cytometric analysis,
a substantial portion of lymphomas could
be diagnosed based on FNA alone without
further tissue biopsy39. However, FNA
could not completely replace tissue
biopsy, and there were still cases of NHL
that required surgical biopsy for
confirmation of the diagnosis. In this
study, all cases. of reactive, suppurative,
and granulomatous lymphadenitis as well
as cases of metastatic malignancy were
accurately diagnosed by FNA as shown by
the subsequent biopsies. While all false
negative and positive cases were
lymphomas. This is because we depend
solely on cytomorphologic features due to
the lack of flow cytometric and
immunohistochemical tests at Al-Salam
teaching hospital. Despite this, the
sensitivity and specificity of FNA were
82.6% and 97.36% respectively, which is
comparable to that of other39,40,41.
FNA is being increasingly used in the
diagnosis of salivary gland lesions because
the accessibility of major salivary glands
and some minor salivary glands make
them optimal targets for FNA.
Furthermore, FNA of salivary glands can
distinguish inflammatory lesions from
neoplastic conditions, lymphomas from
epithelial malignancies and primary
tumors from metastatic tumors23. Such

88

preoperative information concerning the
tumor type can be informative to plan the
best surgical approach. Of the 24 cases
only 10 had subsequent excisional biopsy
with high cytohistologic concordance rate -
(100%). Such results are comparable to
those of others23,42,43,44.
FNA in the diagnosis of soft tissue and
bone tumor has been proven to be accurate
and successful2, 45,46. However, largely
due to a lack of experience, familiarity,
and/or confidence, few centers rely on
simple fine-needle-aspiration for the:
diagnosis of sarcomas and related tumors.
This may explain the low no. of cases in
this study (only 5) despite the high
cytohistologic concordance rate (100%).
Fine needle aspiration cytology of testes
has proved to be useful in testicular tumors
as well as in non neoplastic and
inflammatory conditions of testes, in
addition, recently it has also gained
popularity for its diagnostic and
therapeutic role in male infertility where it
can conserve tissue of already failing '
organ47,48. It is especially helpful in
differentiating obstructive azoospermia
from spermatocytic arrest49. This helps in
correct choice of therapy and obviating the
need for other costlier and traumatic
invasive investigations. Correlation
between histology and cytology in
evaluating spermatogenesis exceeds 90%
in most studies12,47,50. Infertile patients
feel more secure with aspiration than with
biopsy.
The procedure of FNA is known to be
safe, with few reported
complications51,52 which includ
pneumothorax, hemorrhage, and
infections14,15. Needle track seeding has
also been reported53. In this study,
however, no post procedure complications
were recorded confirming the safeness of
this test.

Conclusion:
In conclusion, FNA is a reliable safe and
efficient tool that can yields a definitive
diagnosis in a wide range of inflammatory,
benign and malignant lesions. The results
of this study are similar to those found in
previous regional and international studies.

Tikrit Medical Journal 2012;18(1):83-94



Role of FNA in the initial management of a wide ran
teaching hospital.

Its use for routine diagnosis must be
encouraged.
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Table 1: Patients characteristics & adequacy rate:

Age No. of
Organ Range (mean) insufficientaspirated Female | Male Total aspirate

(%)Thyroid 237 36 12-80 (36) 273 7 (2.56)
Breast 118 9 - 17-77 (36.1). L 127 3.(2.3)
Lymph node | 51 47 2-77 (36.7) 98 1(1.02)
Salivary 13-60 (36.7) 'Jand 16 8 24 0(0)
Soft tissue 2-35(22)
lesions = ~ > .
Testis -- 39 20-53 (32.2) 39 0 (0)
Total 404 162 2-80 (33) 566 11 (1.94)
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Table 2: Results of thyroid FNA

Diagnosis Female | Male | Total
Insufficient for diagnosis | 6 1 7
Nodular hyperplasia {121 22 143
Colloid cyst 24 il 29
Lymphocytic thyroiditis 21 0 21
Hashimoto’s thyroiditis 10 0 10
DeQuervains’ thyroiditis | 1 0 1
Suggestive of follicular 21 3 24
neoplasm
Suspicious 19 2 21
Positive for malignancy 14 3 17
Total 237 36 273

Table 3: Result of breast FNA
Diagnosis Female | Male | Total
Insufficient for diagnosis | 3 0 3
Unremarkable 3 0 3
{Xcute suppuratwe 17 0 17
inflammation
Granulomatous 1 1 2
Fat necrosis = 0 4
Fibrocystic changes 20 0 20
Hyperplasia 9 0 5
Ductectasia 1 0 1
Gynecomastia 0 6 6
Fibroadenoma 32 0 32
Atypical, suspicious 4 0 &
Positive for malignancy 28 2 30
Total 118 9 127
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Table 4: Sensitivity and specificity of FNA for thyroid, breast and lymph node

Results of surgical biopsy
Malignant Benign total

Suspecious & - . 5
All cases | malignant 63 3 73
of FNA | Benign 8 192 200-

Total 76 197 273

Thyroid | Suspecious& 1 ¢ 3 21malignant -
Results Benign 1 107 108of FNA Total 19 110 129

Suspecious &
T malignant 8 ; 29S Benign 3 36 39

Total 31 37 68

Suspecious &LN malignant 19 1 20
Benign 4 37 (41
Total 23 38 61
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