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Background & objective: Fine needle aspiration cytology (FNAC) is an easy, rapid,

and less hazardous tool to diagnose the intra-abdominal lesions with various imaging
modalities adding to its sensitivity and accuracy. However, sometimes it does not
yield adequate information for precise diagnosis and the risk of false-negative and
indeterminate diagnosis is always present. Cellblock preparations may be particularly
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The current study aimed atevaluating and comparing the cytological as well as his-
topathological features of different intra-abdominal mass lesions.

Methods: Image-guided FNAC followed by cell block were performed on 167 pa-
tients from June 2012 to May 2013. Histologically correlated 111 cases were evalu-
ated. Results of conventional smear, cell block, and combination of FNAC with cell
block were compared with histopathological findings regarding diagnostic sensitivity,

specificity, and accuracy of diagnosis.

Results: Cell block was more specific to diagnose these lesions than FNAC (95.49%
versus 90.09%). Combined application of cell block with FNAC was more specific
(96.39%) than cell block alone with 100% diagnostic accuracy.

Conclusion: Application of a combination of cell block with FNAC was more useful
to diagnose intra-abdominal mass lesions.
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Introduction

Intra-abdominal masses have always been an enig-
ma in surgical practice with significant diagnostic
difficulties. Fine needle aspiration cytology (FNAC)
can play a useful role due to its rapid, less hazard-
ous, and easy to perform diagnostic modality. In a
majority of cases, diagnosis obtained by FNAC can
be a substitute for surgical procedures such as diag-
nostic laparotomy (1,2).Various imaging techniques
such as ultrasonography (USG), computed tomog-
raphy (CT), or fluoroscopy can be used as a guide
for FNAC by adding to the yield of the aspirate and
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providing important diagnostic clues. However, ac-
cording to Zito et al., (3) FNAC sometimes does not
yield information for precise diagnosis and there is
always the risk of false-negative diagnosis and inde-
terminate diagnosis. In these cases, cell block prepa-
rations may be helpful. It can be particularly useful
to categorize tumors that may not be possible from
smears themselves. The technique of cell block is
simple and reproducible and uses routine safe labora-
tory chemicals and techniques. The aspirated material
remaining after cytological preparations may be used
for cell blocks. The benefit of cell block technique is
the recognition of histologic pattern of tissue as well
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as biopsy that usually cannot be reliably identified in
smears (4). The cell block sections are also suited for
a wide variety of histochemical stains and immuno-
cytochemistry (5). Richardson et al.,showed that ad-
ditional diagnosis of cancer can be rendered in 5% of
fluid specimens if smear technique is supplemented
by cell block sections of residual material (4).

Thus, the current study aimed at evaluating and
comparing the cytological as well as cellblock his-
topathological features of different intra-abdominal
mass lesions.

Materials and Methods

The current study was conducted in the Department
of Pathology, in association with the Department
of Radio diagnosis in a rural, tertiary care hospital
covering a period of 12 months, from June 2012 to
May 2013, over all the patients presenting with in-
tra-abdominal mass lesions after taking the approval
from Institutional Ethical Committee. After thorough
examination of patients, including relevant clini-
cal history and examination, FNAC was conducted
under ultrasound and CT guidance (whichever ap-
plicable). Aspiration was performed in each case us-
ing a 22-gauge needle attached to a 10-mL syringe
for superficial masses and a 22-gauge spinal needle
for deep seated masses. Air dried and alcohol fixed
smears were prepared from the collected materials
and stained with Leishman-Giemsa and Hematoxylin
and Eosin (H&E) stains, respectively. Ziehl-Neelsen
(Z-N) stain was performed whenever caseous mate-
rial or pus was aspirated to exclude tuberculosis. The
remaining material in the aspirating syringe and nee-
dle hub were collected and preserved in 10% normal
buffer formalin for cell block preparation overnight.
The preserved tissue material was centrifuged at 2500
rpm for 10 minutes and the formed cell button was
treated with fresh plasma and thrombin to form clot.
The clotted cell button was then processed as routine
biopsy specimen and stained with H&E. Among the
results of FNAC and cell block, cell block diagno-
sis was given priority. Results of conventional smear,
cell block, and combination of FNAC with cell block
were compared with the available histopathological
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diagnosis regarding diagnostic sensitivity, specificity,

and accuracy of diagnosis.

Results
A total of 167 patients were studied. Most of the pa-

tients presented with abdominal mass or pain in the
abdomen, and clinical examination revealed intra-ab-
dominal mass lesions. After radiological evaluation,
all the patients were subjected to fine needle aspira-
tion of their masses under ultrasound or computed to-
mography (CT) guidance. In 150 cases, yield was sat-
isfactory for reporting. Out of the remaining 17 cases
repeat aspiration yielded satisfactory material in 11
cases; therefore, all together 161 cases were included
in the study.

Out of 161 patients, 74 (45.96%) were male and 87
(54.03%) female. The youngest patient was a 2-year-
old male presenting with hepatoblastoma and the
oldest was an 85-year-old male presenting with non-
Hodgkin lymphoma in the retroperitoneum. The ma-
jority of patients were within the age range of 31 to
60 year (114 cases, 70.80%) with a peak in the 5th de-
cade (31.92%) and a median age of 48 years. Malig-
nant lesions were more common (124 cases, 77.01%)
than the non-neoplastic lesions (21.11%) and benign
tumors (1.86%).

Among the 34 non-neoplastic lesions, the majority
were of tubercular lymphadenopathy (Figure 1A,B)
(15 cases, 44.12%) along with one case of tubercular
salpingitis. AFB could be demonstrated in 12 of them
by Z-N stain. In addition, some cases of benign cystic
lesions including hydatid cyst in liver (Figure 1C,D)
and polycystic kidney, suppurative lesions, and pyo-
nephrosis were also found (Table 1).

Among the three cases of benign neoplasms in the
current study, the majority (66.67%) wasof soft tis-
sue origin and only one case (33.34%) of mucinous
cystadenoma of ovary was observed. The benign neo-
plasms of soft tissue origin were diagnosed as neu-
rofibroma; both by FNAC and cell block and one of
them could be followed up and confirmed by histopa-
thology (Table 2).
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Figurel. Microphotograph showing (A) Aspirate of epithelioid cell granuloma in tubercular lymphadenitis (L-Gstain,400X-

);inset showing numerous AFB (Z-N stain, 1000X); (B) Epithelioid cell granuloma in cell block (H & E stain,400 X);inset
showing giant cell; (C)Hydatid cyst (L-G stain,400X);inset showing hooklets; (D) Hydatid cyst (H & E stain,400 X)

Table 1. Distribution of Non-neoplastic Intra-abdominal Mass Lesions

Organ Lesions N % N %
Liver abscess 4 11.76 10 29.41
Liver Regenerative nodule 4 11.76
Hydatid cyst 2 5.88
Pancreas Benign cystic lesion 1 2.94 1 2.94
Polycystic kidney 1 2.94 2 5.88
Kidney
Pyonephrosis 1 2.94
Tube and ovary Tubercular salpingitis 1 2.94 1 2.94
Tubercular lymphadenitis 15 44.12 18 52.94
Lymph node
Reactive hyperplasia of lymph node 3 8.82
Psoas abscess 1 2.94 2 5.88
Others
Inflammatory lesion 1 2.94
Table 2. Distribution of Benign Intra-abdominal Mass Lesions
Organ Lesion N % N %
Ovary Mucinous cystadenoma 1 33.33 1 33.33
Soft tissue Neurofibroma 2 66.67 2 66.67
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Of the 124 malignant lesions, 77 (62.09%) were of
hepatic origin followed by 16 (12.90%) of gall blad-
der, 11 (8.87%) of lymph node, six (4.83%) of ovary,
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three (2.42%) each of renal, intestinal, pancreatic and
soft tissue origin, and two cases (1.61%) arising from

adrenal gland were found (Table 3).

Table 3. Distribution of Malignant Intra-abdominal Mass Lesions

Organ Lesion N % N %
Metastatic adenocarcinoma 45 36.29 77 62.09
Hepatocellular carcinoma 26 20.97
Metastatic squamous cell carcinoma 2 1.61
Liver Hepatoblastoma 1 0.81
Metastatic small cell carcinoma 1 0.81
Metastatic large cell neuroendocrine carcinoma 1 0.81
Metastatic papillary adenocarcinoma 1 0.81
Adenocarcinoma 14 11.29 16 12.90
Gallbladder
Adenosquamous carcinoma 2 1.61
Non-Hodgkin lymphoma 5 4.03 11 8.87
Metastatic adenocarcinoma 4 3.23
Lymph node ;
Burkitt lymphoma 1 0.81
Hodgkin lymphoma 1 0.81
Serous cystadenocarcinoma 5 4.03 6 4.84
Ovary )
Dysgerminoma 1 0.81
Wilmstumor 1 0.81 3 2.41
Kidney Renal cell carcinoma,-clear cell variety 1 0.81
RCC, chromophobe variety 1 0.81
Ductal adenocarcinoma | 0.81 3 2.41
Pancreas Mucinous adenocarcinoma 1 0.81
Papillary adenocarcinoma 1 0.81
Intestine Adenocarcinoma 3 2.42 3 2.41
Adrenal Adrenocortical carcinoma 2 1.61 2 1.61
Pleomorphic sarcoma 2 1.61 3 2.41
Soft tissue
MPNST 1 0.81

RCC, renal cell carcinoma; MPNST, malignant peripheral nerve sheath tumor

In the liver, metastatic deposit of adenocarcinoma
was the most commonly observed malignancy (n=45,
58.44%) followed by hepatocellular carcinoma
(n=26, 33.77%) and one case of hepatoblastoma in a
two-year-old male. There were also two cases of sec-
ondary deposit of squamous cell carcinoma in liver
along with cases of deposit of small cell carcinoma of

lung, large cell neuroendocrine carcinoma, and papil-
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lary adenocarcinoma in the current study. In two cases
of hepatocellular carcinoma, FNAC failed to produce
conclusive diagnosis and a cytological diagnosis of
poorly differentiated carcinoma was rendered. But in
these cases, cell block helped to reach the definite di-
agnosis, which also corroborated with the histopatho-
logical diagnosis later on. However, in one case of

metastatic deposit of adenocarcinoma in liver, cell
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block could not give conclusive impression due to
low diagnostic yield. In this case, the FNAC was con-
clusive, which corroborated with the histopathologi-
cal diagnosis (Figure 2 A-D).

Among the lesions of gall bladder, 14 cases (87.5%)
of adenocarcinoma along with two cases (12.5%) of
adenosquamous carcinoma were observed in the cur-

rent study, cytologically.

The most common malignancy observed in the
lymph node was non-Hodgkin lymphoma (n=5,
45.45%) followed by metastatic deposit of adeno-
carcinoma (n=4, 36.36%). There were also cases of
Hodgkin lymphoma and the Burkitt lymphoma in a
four-year-old seropositive female in the current study.

Five cases (83.33%) of serous cystadenocarcinoma
along with one case of dysgerminoma were observed
among the ovarian malignant lesions. Of the renal le-
sions cases of the Wilms tumor (Figure 3A,B), clear
cell carcinoma, and chromophobe renal cell carci-
noma were diagnosed by FNAC and cell block and
supported by histopathology. Cases of ductal adeno-
carcinoma, mucinous adenocarcinoma, and papillary
adenocarcinoma were found and histopathology re-
vealed that the cases were of pancreatic origin.

Two interesting cases of adrenocortical carcinoma
were also found in the current study, which were later

confirmed by histopathology.

Figure 2. Microphotograph showing (A) Aspirate of metastatic adenocarcinoma in liver (L-G stain, 400X); (B) Cell

block showing well-defined malignant glands (H & E stain, 400 X); (C)Aspirate from hepatocellular carcinoma (L-G stain,

400X);inset showing a closer view of malignant hepatocytes; (D) Cell block of the same case as (C) showing well defined

trabecular arrangement of malignant hepatocytes (H & E stain, 400 X);inset showing a closer view of the same (H & E

stain, 400X).

Vol.13 No.2 Spring 2018

IRANIAN JOURNAL OF PATHOLOGY



ez
. -

Indranil Chakrabarti et al .184

Figure 3. (A) Cell block preparation of a case of the Wilms tumor highlighting spindle cell component(H & E stain,
100X); (B) Tubular structures of the same case as (A)(H & E stain, 100X); (C) Aspirate showing pleomorphic sarcoma
(L-G stain, 400X); (D) Cell block of the same case as (C) showing features suggestive of leiomyosarcoma (H & E stain;

400X)

One interesting case of retroperitoneal mass in a
75-year-old male was found in the current study,
which was identified to be arising from inferior vena
cava on magnetic resonance imaging (MRI). On
FNAC, it was diagnosed as pleomorphic sarcoma
(Figure 3C). But, on cell block and subsequent histo-
pathology it could be diagnosed as leiomyosarcoma
(Figure 3D) arising from inferior vena cava. It was
later confirmed by immunohistochemistry. Among
the other soft tissue lesions, cases of pleomorphic sar-
coma and malignant spindle cell lesion were rendered
cytologically. One of them could be specifically cat-
egorized as malignant peripheral nerve sheath tumor
(MPNST) by cell block and also corroborated with
histopathology. The other one could not be specifi-
cally diagnosed either by cell block or FNAC, which
later on came out as malignant fibrous histiocytoma

on histopathology.

Histopathological correlation could be done on 111
cases out of the 161. Although cell block as well as
FNAC could diagnose all the neoplastic malignant
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lesions as malignant with 100% sensitivity, in two
cases of hepatic neoplasms, two cases of gall bladder
carcinoma, and one case of lymphoid neoplasm spe-
cific cytopathological diagnoses were inconsistent.
Two cases of metastatic deposit of adenocarcinoma
diagnosed in cell block as well as FNAC came out
as poorly differentiated hepatocellular carcinoma in
histopathology. One case of adenosquamous carcino-
ma of gall bladder was misinterpreted as adenocarci-
noma cytologically, but could be correctly identified
in cell block preparation supported by histopathology.
However, another case of adenosquamous carcinoma
was falsely identified as adenocarcinoma in both cell
block and FNAC, probably due to selective sampling.
Among the lymphoid neoplasms, one case of meta-
static deposit of poorly differentiated adenocarcinoma
was wrongly interpreted as non-Hodgkin lymphoma
by FNAC. But in this case, cell block could render
the correct diagnosis corroborated with the histopath-
ological diagnosis (Table 4).
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Table 4. Discordant Cases of FNAC and Cell Block WithHistopathologicalDiagnoses

No.of Discor-  No.of Discor-

. . Cell Block Diag- . . . .
Organ FNAC Diagnosis . HP Diagnosis dant Cases in  dant Cases in
nosis
FNAC Cell Block
Poorly dlffere.ntlated ade- HCC HCC 5 )
nocarcinoma
Liver " ——
Metastatic adenocarcinoma etastaFlc adenocar- HCC 2 2
cinoma
Adenocarcinoma Adenos.quamous Adenos.quamous | )
carcinoma carcinoma
Gallbladder Al
Adenocarcinoma Adenocarcinoma enosquamous 1 1
carcinoma
Lymph node NHL MetastaFlc adenocar- Metasta.tlc adenocar- | )
cinoma cinoma
Pleomorphic sarcoma Leiomyosarcoma Leiomyosarcoma 1
Soft tissue : _
Pleomorphic sarcoma Pleomorphic sar MFH 1 1

coma

Total

9/111 4/111

FNAC, fine needle aspiration cytology; HP, ;His-
topathology, HCC, hepatocellular carcinoma; NHL,
non-Hodgkin lymphoma; MFH, malignant fibrous

histiocytoma

Thus, FNAC could specifically diagnose 89.89% of
malignant lesions, whereas cell block could render
correct diagnosis with a specificity of 95.95%. The
current study also revealed that if both FNAC and
cell block were used as complimentary to each other
malignant lesions could be diagnosed with a specific-
ity 0f 97.95%.0Overall, cell block had a sensitivity and
specificity of 100% and 95.49% respectively, which
was clearly better than the conventional smear cytol-
ogy (100% and 90.09%). Combination of cell block
and FNAC attained sensitivity and specificity of
100% and 96.39%, respectively.

Discussion

FNAC is now a well-established, simple, safe, and
reliable diagnostic modality. It is used as the first line
of investigation of lesions in different organs and
sites. Image-guided FNAC with the help of fluorosco-
py, high resolution CT, USG, and the recent MRI play
an immensely beneficial role in the diagnosis of deep
seated lesions (6). However, diagnostic failure rate of
FNAC can be as high as 45% (7). An inconclusive di-
agnosis on FNAC may be due to various causes such
as poor spreading, air drying artefact and presence of

Vol.13 No.2 Spring 2018

thick tissue fragments despite aspiration of adequate
material (8-10). Under such circumstances, cell block
may play a very crucial role as diagnostic modality,
which combines the advantages of both cytology and
histology. Different methods of cell block preparation
are reported by various authors (5,11), all of which

added to the armamentarium of aspiration cytology.

In the current study, comparative evaluation of cell
block over conventional smear cytology was assessed
over 167 cases of intra-abdominal mass lesions. In
the current study, the age of the patients ranged 2-85
years, with male: female ratio of 1:1.17; 31.92% of
cases were in their 5th decade of age, which can be
compared with the findings of GovindKrishna et al.
(22.2%) (12).

The current study showed that the maximum num-
ber of cases were of hepatic origin (62.09%) followed
by gallbladder (12.90%) and lymph node (8.87%).
The least number of cases arose from adrenal gland
(1.61%). This kind of distribution of cases was also
comparable to the studies by Pachori (13). Steward
et al., also found maximum cases arising from liver
(81.5%) followed by pancreas (12%) (14). However,
the findings of Govind Krishnan et al., differed from
those of the current study in which retroperitoneum
(23.2%) was the commonest organ presenting intra-

abdominal mass lesions (12).
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Out of the 161 cases, malignant lesions were more
common (n=124, 77.01%) than the non-neoplastic
lesions (21.11%) and benign tumors (1.86%) in the
current study. Malignant lesions were also predomi-
nant in the studies conducted by some other authors
(12-14).

An overall improvement in final diagnosis was
noted in the current study when conventional smear
cytology was complimented with cell block tech-
nique, raising the sensitivity and specificity up to
100% and 96.39%, respectively. Khan N et al., also
found complimentary use of cell block and FNAC
to be beneficial with a diagnostic accuracy of 85.3%
(15). However, Wojcik and Selvaggi found that 84%
of cases had identical information on both cell block
and smear cytology (16). The current study findings
werealso supported by KeyhaniRofaga et al., (17)
who reporting that 55% of original smear diagnoses
improved after cell block examination. Kern and He-
ber also got additional diagnostic information by the
application of cell block in 60.3% of cases (18); thus,
helping in the conclusive diagnosis. Sharma et al.,
(19) showed that cell blocks improved the efficacy of
cytodiagnosis, particularly for malignant and suspi-
cious cases. They also showed that immunomarkers
could be reliably reported on cell blocks in 94.7% of
the cases. Shivakumarswamy U et al., (20) in their
study on pleural fluid cytology showed that cell block
study was better than conventional smears alone and
improved the diagnosis of malignancy by 15% even
on fluid cytology.

Conclusion

The current study showed that the combined use of
cell block and FNAC was more specific and sensi-
tive to diagnose intra-abdominal mass lesions than the

conventional smear cytology alone.
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