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Summary
This study was carried-out to evaluate the diagnostic accuracy of fine needle
aspiration cytology (FNAC) and the role ofFNAC in the diagnosis of prostatic
lesions. FNAC was performed on 64 patients presented with enlarged prostate.
Cytological diagnosis by fine needle aspiration (FNA) of the prostate was
compared with histological diagnosis in 60 patients. Of these, 42 cases were
cytologically diagnosed as benign lesions, 18 cases as malignant. In remaining
4 cases, materials were inadequate for diagnosis in one case and biopsy materials
were not available in 3 cases. On histological examination, 42 cases which were
cytologically diagnosed as benign, 40 cases were found to be benign and 2 cases
were malignant histologically leading to 2 false negative diagnoses. Of the 18
cases diagnosed cytologically as malignant (considering atypical hyperplasia
and carcinoma as malignant), 15 cases were proved to be so by histological
examination. So there were false positive diagnoses in 3 cases. No patient suffered
from any complication following the aspiration biopsy. The sensitivity of this
study for detection of prostatic carcinoma was 88 percent; specificity was 93
percent and diagnostic accuracy 91.7 percent. In this prospective study, FNAC
of prostate was found to be associated with high diagnostic yields. These data
support the value of transrectal FNAC as sensitive, easy to perform method
for sampling of an enlarged prostate. The procedure may be used as an efficient
primary screening tool in the diagnosis of prostatic lesions. Frequent use of
this technique in our country should be encouraged.

Introduction Control of localized prostate cancel;by either
Carcinoma of prostate is the third most radical prostatectomy or radiotherapy leads
common cause of cancer death in malesI.The to improvedsurvivaland potentialCUI'-.Most
incidenceof prostatic disease both carcinoma patients with prostatic carcinoma come to the
and nodular hyperplasia are increasing with clinician with established disseminated
the demographic shift to longevity in our disease. Earlier detection of prostatic cancer
country. It is a diseaseof men over fifty years is essential if the number of potentially
of age and the incidence increases with age2. curable patients is to be increased. The
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disease is uniformly fatal once the tumour
metastasizes outside the gland. But if
discovered in early stage prostate cancer can
be cured with surgeryin about 90% of cases3.

Initial diagnosis of prostate cancer can be
done by digital rectal examination(DRE) and
estimation of serum prostate specificantigen
(PSA) level. Although prostatic cancer can
be detected by DRE, the specificity of the
examination is only 50 percent, which means
that a biopsy isalways necessary4.PSA level
can givea clue, though there are considerable
difficulties in early diagnosis of prostatic
carcinomas. Prostatic carcinoma has been
documented with the PSA level below 10

ng/mI6.

Carcinoma of prostate can be diagnosed
definitively by biopsy either- open biopsy,
punch biopsy, core needle biopsy, or fine
needle aspiration biopsy (FNAB). The
transrectal FNAC has been utilized

extensively in Europe with excellent results
7-9.In our country, the only-standard method,
which Urologists at present consider to be

reliable for confirming clinically suspected
prostatic carcinoma is histological exami-
nation of the tissue involved. Transrectal

FNA of prostate is a fairly new procedure in
our country. No study was done on this
subject in the past. Many studies have shown
that transrectal FNAC of prostate has a higher
sensitivity than core needle biopsylO-13.

The technique is used not only as a method
for detecting prostatic carcinoma but also for

tumour grading, which is of utmost
importance in deciding type of therapyl4.
FNAC can also be utilized for early detection

of recurrencesof prostatic carcinomaIS. Most
reports on the accuracy of FNA and core

biopsy refer to the singlebiopsylFNAresults.
However, there isa groupof patients in whom
a positive diagnosis can be obtained only
after second or third biopsy. These patients
readily accept fine needle aspiration rather
than core biopsy for the second or third
timel6.Because of these advantages, FNA is
more likely to become a screening procedure
for prostate cancer than core biopsy.

In the light of the above facts, the present
study was aimed to evaluate the diagnostic
accuracy of FNAC with clinicohisto-
pathologic correlation.

Material and Methods

This study was carried out at the Department
of Pathology, Bangabandhu Sheikh Mujib
Medica] University (BSMMU) from March
2002 to November 2002. A total of 64

symptomatic clinically suspected patients
with enlarged prostate had transrectal
aspiration biopsy of the prostate. Biopsy for
histopathological examination was available
in 60 cases. A transrecta~needle biopsy was
performed after the fine needle aspiration
biopsy in 11cases and the remaining49 cases
underwent transurethral resection of the

prostate (TURP). Before proceeding to
cytological diagnosis, relevant clinical
information was obtained with brief history
of the patient's present illness. DRE findings
were also noted. Findings of all relevant
investigations particularly serum PSA level
and ultrasound were also taken into
consideration.

FNA was done in lithotomy or in left lateral
position. Smears were prepared on the glass
slides from material obtained by 23 to 25
gauge disposable spinal needle attached to
10mldisposableplastic syringe.At first DRE
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was done to locate the suspicious area with
left index finger. When the suspicious area
of the prostate was located, the needle was
introduced into the lesion under finger guide.
Negative pressure was created inside the
piston and the needle with attached syringe
was then rotated with to and fro movement

10-15 times. Then negative pressure was
neutralized and the needle was withdrawn.

The specimen was then forcibly ejected on
to the glass slides and smear was prepared.
Local anesthetics jelly was used during the
procedure.

The cytologic preparations were fixed
immediately in 95% ethanol at least for 15
minutes. Smears were stained by
Papanicolaou stain. Usually two or three
slides of cytologic smear were prepared for
each case. The cytopathological exami-
nations of the stained slides were carried-out

before performing histopathological
examination. Satisfactory smear contained
adequate number of representativecells from
the target sites.Stained slides were examined
to evaluate the nature of the lesions and

especially for malignant cells. Evaluation of
the slides was done on the basis of the

following criteria

1. The cellularity of the smears (cellularity)

2. The composition of the smear.

3. The morphology of individual cell

4. The arrangement of cells (cell pattern)

5. The background in which the cells were
present.

The slides were then categorized into the
following groups

1. Positive-criteria for malignant cellular
changes were observed in the smears.
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2. Negative-No malignant cells were
observed in the smears.

3. Suspicious-Abnormal cells were seen that
did not fulfill the criteria of malignancy
adequately,yet revealed enough deviation
from normal.

4. Atypical-Cells wereseen thatexhibit mild
cellular pleomo~phism, uniformly
distributed chromatin pattern, nuclear
molding and overlapping, occasional
small nucleoli and could not be classified
further.

5. Inadequate-Smears contain no prostatic
epithelium or too scanty in number for
reliable diagnosis.

Routine histological examination followed
on 2nd or 3rd day of cytologicalexamination.
For calculation and statistical analysis, cases
with adequate material were included.

Results

A total of 64 cases, presented w.ithenlarged
prostate were aspirated. The age range was
42 to 98 years with an average age of 70
years. Of the 64 cases, satisfactory smears
were obtained in 63(98.44%)cases. The most
frequent lesions was nodular hyperplasia
(n=42, 65%), 7 cases (10.9%) were atypical
hyperplasia, carcinoma was in 13 cases
(20.3%), one case (1.6%) was suspicious for
malignant cells and in another case (1.6%)
smear was inadequate (Fig.-l). Biopsy for
final histopathologic study was available in
60 cases (11 cases were transrectal needle
biopsy and 49 cases were TURP). In 4 cases
(2 were with cytological diagnosis of
carcinoma, one suspicious and one was with
inadequate material) where biopsy was not
available.
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Out of 42 cases of cytologically diagnosed
nodular hyperplasia, one case was diagnosed
as atypical hyperplasia of prostate, one case
as carcinoma and the rest as nodular

hyperplasia on histology. Out of 7 cases of
atypical hyperplasia, 3 cases were diagnosed
as nodularhyperplasia,one caseas carcinoma
and 3 cases as atypical hyperplasia in
histological examination. Of 11 cases of
cytologically diagnosed carcinoma, all were
found true positive histologically (Table-I).

In 11 cases of transrectal needle biopsy,
cytological diagnosis was malignant in 3
cases, 2 cases as atypical hyperplasia and 6
cases as nodular hyperplasia. Of the 3 cases
of cytologically diagnosed carcinoma and 2
cases of atypical hyperplasia, all 3 cases
diagnosed as carcinoma and 2 cases
diagnosed as atypical hyperplasia
histologically respectively. Out of 6 cases of
cytologicallydiagnosed nodular hyperplasia,
one case diagnosed as malignant
histologically (Table-II).

In 49 cases of TURP, cytological diagnosis
was malignant in 8 cases, atypical
hyperplasia was in 5 cases and nodular
hyperplasia was in 36 cases. Out of the 36
cases of cytologically diagnosed nodular
hyperplasia only one case was diagnosed as
atypicalhyperplasiahistologically.Out of the
5 cases of atypical hyperplasia, one case was
diagnosed as malignant and 3 cases were
diagnosed as nodular hyperplasia. Eight
cases cytologically diagnosed as malignant
were proved to be malignant histologically
(Table-III).

Of 60 cases, clinically 47 cases were
diagnosed as nodular hyperplasia but
cytologically it was 40 cases, three cases
were carcinoma, 4 cases were atypical
hyperplasia and histopathologically nodular
hyperplasia was 41 cases, 2 cases were
atypical hyperplasia and 4 cases were
carcinoma. Out of 12 clinically diagnosed
carcinoma, cytological diagnosis of
carcinoma was in 8 cases. 2 cases were
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atypical hyperplasia and other 2 cases were
nodular hyperplasia and histopathologically
carcinoma was in 9 cases, l(one) case was
atypicalhyperplasiaand 2 cases werenodular
hyperplasia. In another case, clinical
diagnosis was suspiciousfor malignancy that
was diagnosed as atypical hyperplasia both
cytologically and histologically (Table-IV).
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The statistical evaluation was based on

histologically confirmed 60 cases.
Carcinoma and atypical hyperplasia were
considered as true positive cases and nodular
hyperplasia were considered as true
negatives. There were two false negative and
three false positive cytological diagnoses.
Over all sensitivity was 88%, specificity was
93% and diagnostic a~curacy was 91.7%.

Table-I: Cytologic and histologic diagnosis of total prostatic lesions (n=60)

Cytologic diagnosis Number Histologic diagnosis
Nodular Atypical Carcinoma

hyperplasia hyperplasia Total

Nodular hyperplasia
Atypical hyperplasia
Malignant

Total

42
7
II

60

40
3

43

I
3

1
1
II

13 604

Cytologic diagnosis

Table-II: Correlation of FNA diagnosis with trans rectal needle histodiagnosis(n=J J)

Number

Malignant
Histologic diagnosis

Atypical
hyperplasia

Nodular

hyperplasia

Malignant
Atypical hyperplasia
Nodular hyperplasia

3
2
6

3
2

5

Table-III: Correlation of trans rectal FNA diagnosis with TURP histodiagnosis

Cytologic diagnosis Number Histologic diagnosis
Malignant Atypical

hyperplasia

Nodular

hyperplasia

Malignant
Atypical hyperplasia
Nodular hyperplasia

8

5

36

8

1 3

35

Table-IV: Clinical, Cytological and Histopathological diagnosis of prostatic lesions (n=60)

Lesion type Clinical diagnosis Cytological diagnosis Histological diagnosis
NH AH AC NH AH AC

40 4 3 41 2 4
2 2 8 2 1 9

1 - 1

7 11 43 4

Nodular hyperplasia
Malignant
SusE,icious

Total

47
12
1

60 42 13

*NH-Nodular hyperplasia, AH-Atypical hyperplasia, AC-Adenocarcinoma
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Discussion

Fine needle aspiration of the prostate has
been used extensively and successfully in the
Scandinavian countries for many years and

recently in the United States for determining

the nature of prostatic lesionsII .

Fine needle aspiration cytology (FNAC) has
many advantages over core needle biopsy. It
can be performed as an out patient procedure
without anesthesia. It has a considerably
lower complication rate then core biopsy. It
results in less haemorrhage and subsequent
fibrosis around biopsy site than does core
biopsy. Because there is less tissue reaction
and fewer complications with needle
aspiration, most of the prostate may be
sampled by multiple needle passes directed
into the differentregion of the gland.Because
of lower complication rate, patient may be
followed closely with multiple repeat fine
needle aspiration performed over a relatively
short period of timel3. However, specimen
obtained by FNA may be inadequate for
diagnosis. Inadequate FNA specimens were
obtained mainlyat the beginning of the study
and it appears not to be a problem as one
gains experience in the use of aspiration
needle. Epstein et al.13reported the rate of
inadequatesamplingby fineneedle aspiration
as 2%8,Carter et al. as 3.6% 16and Narayan
et al. as 5%17.In the present study in only
one case (1.6%) out of 64 cases material was
inadequate.

Keeping in mind the objectives of present
study, histologic correlation was done in 60
cases in which biopsy materials were
available. Of the 60 cases, 42 cases were

nodular hyperplasia, 7 cases were atypical
hyperplasia and 11 cases were malignant

cytologically. Biopsy was available in all
these cases. Of the 42 cases of nodular

hyperplasia, 40 cases were histologically
diagnosed as nodular hyperplasia, one case
was diagnosed as atypical hyperplasia and
one as carcinoma leading to two false
negative results (11.8%). There was
concordance in 40 cases. Of the 7 cases of

cytological diagnosis as atypical hyperplasia,
3 cases werenodular hyperplasiaand one was
carcinoma histologically leading to 3 false
positive results (considering atypical
hyperplasia as positive case). The
concordance rate in case of atypical
hyperplasia is 57.15%. Of the 11 cases
cytologically diagnosed as carcinoma, all
were found positive histologically. The
concordance rate in case of carcinoma was

100%. In this study, the sensitivity was 88%,
specificity was 93% and diagnostic accuracy
was 91.7%.

The sensitivity ofFNAC to diagnose prostate

cancer varies considerably from series to
series, ranging from 68% to 99%, depending
largely on the experience of the aspirator and
cytopathologistI7-18. The sensitivity and
specificity of the present study was 88% and
93%, which were lower than other studies.

The predominant cause may be due to
sampling of different sites, since carcinoma

of the prostate may be focal and FNA
obtained may not included the involved sites.

Also biopsy specimens obtained by TURP
(49 cases) which represents only the
periurethral tissue and may miss tumour

located in the peripheral zone of the prostate.
The percentage of accuracy of the present
study was higher than Epstein et al.13in 1976,
same as Narayan et al.17 and lower than other
studies.
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There are also some disadvantages to this
procedure. Air-drying artifact and
contamination of the aspirated material with
rectal mucosa and/or rectal contents are

potential problems of FNA. If the
Papanicolaou staining method is used rapid
fixation in 95% percent ethanol is of utmost
importance to avoid air-drying distortion,
which leads to difficulty in cytologic
interpretation. In addition, suction must be
released before withdrawal of the needle

from the prostate gland to avoid
contamination of the specimen and to avoid
loss of the material ioto the barrel of the

syringel6.

In our study no appreciable complications
occurred with this technique except mild
discomfort and pain in some cases. Cellular
interpretation was easier with anaplastic
lesions, where as with well-differentiated
carcinoma it become more difficult to

distinguish the lesion from atypicalglandular
hyperplasia.

FNA smears of benign prostatic lesions were
usually blood stained with a small to
moderate amount of cellularity. Epithelial
fragments were present as sheets or groups
of cells. The sheets have cells with round to

oval nuclei, which were regularly arranged
and had a fine granular chromatin pattern.
Cells borders were distinct and presented as
a honeycomb appearance. Small acini were
also present in some cases but discrete cells
were uncommon. The cells had a moderate

amount of lacy cytoplasm. At the periphery
of the cell groups were a few elongated or
triangular-shaped basal or reserve cells.
Others cells types were also seen in some
cases such as stromal, squamous,
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inflammatory cells and epithelial cells from
rectal mucosa and seminal vesicles. Corpora
amylacea were also seen in the background
in some cases (Fig-2).

In contrast, the cytological appearances of
malignant prostatic lesions were moderately
to highly cellular.Malignantcells were larger
with an increased nuclear-cytoplasmic ratio,
moderate to marked variation in nuclear size

and shape, and arranged disorderly with loss
of honeycomb appearance. Nucleoli were
prominent. Clumping of chromatin and
irregular thickening of nuclear membrane
were seen. Discrete cells were common.

Micro-acini pattern was also noted (Fig-4).

In atypical hyperplasia of prostate,
cytological examination of smears showed
cell rich aspirates arranged in sheets and
clusters.There were mild cellular and nuclear

pleomorphisms. Chromatins were uniformly
distributed. Small nucleoli were seen in some
cases. Cell membrane was indistinct.Nuclear

molding and overlapping were also seen
(Fig-3).Afurtherstudy with large samplesize
should be carried out to gain experience and
evaluate proper interpretation of smears.

Based on our results and the finding~ of the
previous investigator's, it is evident that FNA
of the prostatic lesions isan easilyperformed,
diagnostically reliable proced ure with
minimal complications. It may be concluded
that FNA is a highly specific and sensitive
technique for evaluation of benign and
malignant lesions of prostate. So it can be
effectively used in the diagnosis of prostatic
lesions as an efficient primary screening
procedure for enlarged prostate.
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Fig.-2: Microscopic picture of nodular
hyperplasia of prostate (Paps stain; x 40)

Fig.-3: Microscopicpicture of atypical hyperplasia of
prostate (Pap's stain; x 40)

Fig.-4: Microscopicpicture of well-differentiated
adenocarcinoma of prostate (Pap's stain; x 40)
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