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Abstract

Background: The present study was undertaken to differentiate HCC from metastatic adenocarcinoma by
conventional cytology, and cell block preparation and to evaluate whether there is any diagnostic advantages of
cell block over conventional image guided FNAC. The present study was aimed to compare the efficacy of cell
block with FNAC smears in liver neoplasms.

Materials and Methods: Following parameters was studied during imaging like size of the mass and number of
mass (es) in liver; echotexture, vascularity, margin of the mass; site of origin of mass outside liver (if possible)
and whether any lymphadenopathy is associated with the mass. Following parameters was studied during
cytology, cell block and THC like cytomorphology of the different cell population on smears stained with routine
Leishman-Giemsa (LG) and H&E stains; architecture and morphology of cells in cell block preparation and
dentification and differentiation of HCC and metastatic adenocarcinomas.

Results: In case of HCC, majority of patients were sixth decade of age with male female ratio 2.33:1. In case of
metastatic carcinoma, age ranged from 30-79 with male female ratio 1.28:1. The majority of patients were in
fifth decade of age. Although serum a feto protein is widely used as biochemical marker of HCC but it is not
specific for HCC. It may be evaluated in many tumors other than HCC. Its normal level also does not exclude
the chance the HCC. In our study, serum o feto protein level was elevated in 85% HCC (25% mild, 45%
moderate, 15% marked) & 21.88 % (15,63% mild, 6.25% moderate) metastatic carcinoma. There was no
elevation in 15%% HCC. Cell block having high sensitivity (90%) and specificity (93.75%) can be able to
provide more information than conventional smear (sensitivity 88.89% and specificity 91.18%)).

Conclusion: Cell block having high sensitivity (90%) and specificity (93.75%) can be able to provide more
information than conventional smear (sensitivity 88.89% and specificity 91.18%).

Keywords: Space-Occupying Lesion (SOL) of Liver, Hepatocellular Carcinoma, Metastatic SOL, fine needle
aspiration cytology (FNAC), Cell Block, Diagnosis.
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Introduction

The basic idea of fine needle aspiration cytology years, experience accumulated rapidly and

(FNAC) i.e., to obtain cells and tissue fragments
through a needle introduced into the abnormal
tissue was by no means new. In the mid-nineteenth
century, Kiin (1847) [1], Lebert (1851) [2] and
Menetrier (1886) [3] employed needles to obtain
cells and tissue fragments todiagnose cancer.
Leyden (1883) [4] used the same method toisolate
pneumonic microorganisms. But the technique,
FNAC as we know it today began to flourish in
Europe in the 1950s and 1960s. [5] In the following
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pathologists and oncologists from many other
countries came to study the technique, which
subsequently spread to the rest of Europe, the
Americas, Asia and Australia. FNAC is now part of
the service of all sophisticated departments of
pathology. [6] FNAC was initially conceived as a
means to confirm a clinical suspicion of local
recurrence or metastasis of known cancer.
Following success in this area, the interest focused
on preliminary preoperative diagnosis of all kinds
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of neoplastic processes, benign or malignant, in any
organ or tissue of the body.The clinical value of
FNAC is not limited to neoplastic conditions only.
It is also valuable in the diagnosis of inflammatory,
infectious and degenerative conditions, in which
samples can be used for microbiological and
biochemical analysis in addition to cytological
preparations [7].

Liver is an important site for neoplasm-both
primary and metastatic,the later being more
common. Hepatocellular carcinoma (HCC) is the
most important primary liver cancer and its
incidence is expected to rise rapidly over the next
decade. The annual global incidence of HCC is
approximiately 6,26,000 cases with male to female
ratio approximiately 2.4:1. [8] Age standardized
incidence rates of HCC in India for men and
women are 0.9-3.4 and 0.2-1.8 per 100000 person
respectively. Among patients with background
cirrhosis, the incidence rate increases to 1.6 per 100
person per-year. [9] In case of liver neoplasm both
primary and secondary metastasis, a documentary
evidence of the nature of the pathology is
mandatory before the institution of therapy or
intervention. FNAC can perform a brilliant role
here. It is a rapid, less hazardous and easy to
perform diagnostic modality. In a majority of cases
diagnosis obtained by FNAC is so accurate that it
can be a substitute for surgical procedures like
diagnostic laparotomy. [10]

But in most of the liver neoplasm (both primary
and secondary metastasis) , their exact size, shape,
consistency and extent of the lesion cannot be
defined clinically. ) Image guided FNA has an
important role to differentiate hepatocellular
carcinoma (HCC) from secondary metastasis.
Various imaging modalities like USG, CT or
fluoroscopy can be used as a guide for FNAC. [11]

The advantage of ultrasound guided FNA is that it
provides sectional images in any plane and three
dimensional information based on acoustic
property of the tissue. Ultrasound is safe and does
not use any ionising radiation. It does not require
any contrast agent, provides good to excellent
spatial and contrast resonation. It is portable, takes
less time and is cost effective and has low
complication rate. [12]

Most studies have shown guided FNAC as a highly
sensitive, highly specific, accurate and a cost
effective diagnostic procedure with a negligible
complication rate. Severe coagulopathy is an
absolute one among various other contraindications
for this investigation. [13, 14] However according
to the view of Zito and others FNAC sometimes
does not yield information for precise diagnosis
and the risk of false-negative and indeterminate
diagnosis is always present. The diagnostic failure
rate of FNAC may be as high as 45%. [15] An
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inconclusive diagnosis on FNAC may be due to
poor spreading, air drying artefact and presence of
thick tissue fragments despite aspiration of
adequate material.[16] However distinguishing a
well-defined differentiated HCC from regenerative
hepatocyte nodule may be very difficult in some
cases,especially on cytology. Furthermore some of
the unusual morphologic variants including
fibrolamellar, clear cell, and pleomorphic variants
may be mistaken for metastasis. Similarly
metastasis from various primary tumors to the liver
may be mistaken for primary hepatic tumors.

In order to overcome these problems, cell block
technique has been resorted to make the best use of
the available material. Various methods for
preparing paraffin embedded cell blocks from fine
needle aspiration cytology have been reported.
These methods mainly include direct transfer of all
centrifuged cellular material wrapped in lens paper
or embedding in plasma or agar and then
processing as a routine histological specimen. Cell
block preparation in a way mimics the
histopathological sections, thus help in sub
classifying various neoplastic lesions. [17, 18]

The benefit of cell block technique is the
recognition of histologic pattern of diseases that
sometimes cannot be reliably identified in smears.
They are also useful for categorization of tumors
that otherwise may not be possible from smears
themselves. [15] Richardson et al have shown that
additional diagnosis of cancer can be obtained in
5% of fluid specimens if smear technique is
supplemented by cell block sections of residual
material. [19] In this overview we used selective
IHC markers on cell block preparation to
differentiate HCC from metastatic adenocarcinoma
in liver. We also used core needle biopsy as a gold
standard method to corroborate the results of
FNAC, and cell block in our study.

Aims and Objectives: The present study was
undertaken to differentiate HCC from metastatic
adenocarcinoma by conventional cytology, and
cell-block preparation and to evaluate whether
there is any diagnostic advantages of cell block
over conventional image guided FNAC. The
present study was aimed to compare the efficacy of
cell block with FNAC smears in liver neoplasms.

Materials and Methods

This study was performed after obtaining approval
from Institutional Ethics Committee of North
Bengal Medical College and Hospital and after
taking proper consent of the patients participating
in this study. The study was performed in the
Department of Pathology after collection of the
sample following image guided FNAC in the
Department of Radio Diagnosis of North Bengal
Medical College and Hospital. It is one of the
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tertiary care units of West Bengal. Patients usually
come from six districts of North Bengal like,
Darjeeling, Jalpaiguri, Coochbehar, Malda, Uttar
and Dakshin Dinajpur and also from surrounding
states and neighbouring countries like, Nepal,
Bangladesh, and Bhutan. Patients who are being
referred to Department of Radio Diagnosis of
North Bengal Medical College and Hospital for
image guide FNAC of liver mass lesions during the
study period (July 2014- June 2015). About 100
cases who were referred to Department of Radio
Diagnosis for image guided FNAC of intra-
abdominal mass lesions during the study period.

Inclusion Criteria

All the patients referred to the Department of
Radiodiagnosis with liver mass lesions for USG
guided FNAC and suspected to be hepatocellular
carcinoma or adenocarcinoma on cytolgoy.

Exclusion Criteria:

1. Patients who refuse to give consent for this
investigation.

2. All lesions other than hepatocellular carcinoma
or adenocarcinoma will be excluded from the
study.

Following parameters was studied during imaging
like size of the mass and number of mass (es) in
liver; echotexture, vascularity, margin of the mass;
site of origin of mass outside liver (if possible) and
whether any lymphadenopathy is associated with
the mass.

Following parameters was studied during cytology,
cell block and THC:

e Cytomorphology of the different cell
population on smears stained with routine
Leishman-Giemsa (LG) and H&E stains.

e Architecture and morphology of cells in cell
block preparation and dentification and
differentiation of HCC and metastatic
adenocarcinomas.

Different tools have been used during different
phase of this study

1. Performa to note the clinical epidemiological
and imaging profile of the patient along with
the findings of aspirate and also the
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interpretation of conventional smear cytology
and cell block histopathology.

2. For the purpose of image guidance during
performing FNAC of liver mass: Imaging
modalities like USG by using 3.5 to 5 MHz
curvilinear trans-abdominal transducer

The present study was conducted in the Department
of Pathology in association with the Department of
Radio diagnosis of North Bengal Medical College
and Hospital covering a period of 12 months (June,
2012-May, 2013) over all the patients presenting
with intra-abdominal mass lesions after taking the
approval of Institutional ethical committee. After
thorough work up of patients, including detailed
clinical history and examination, FNAC was done
under ultrasound guidance.

Procedure of guided FNAC of liver SOL: The
area is sterilized with surgical spirit. The depth of
the lesion was noted with the help of the imaging
modality operated by the radiologist. In each case
27-22 gauge needle attached to a 10 ml syringe for
superficial masses and 22 gauge spinal needles for
deep seated masses was used. Under the guidance
of ultrasound, in the presence of the radiologist, the
needle was introduced and was checked before
aspiration over the screen. Then suction was
applied and multiple passes were done. The suction
was released and the needle was removed. The
specimen within the needle lumen was ejected on
the slides. Detaching the needle to introduce air
into the syringe and then reattaching it enhances the
cellular expulsion. The aspirate was spread thinly
and evenly by a second slide. Minimum of 4
smears were prepared. In cases where fluids were
aspirated, it was centrifuged and decanted and the
sediment was sent for preparation of smears as well
as cell block preparation. Air dried and alcohol
fixed smears were prepared for staining with
Leishman-Giemsa and hematoxylin and eosin
(H&E) stain respectively. The remaining material
in the aspirating syringe and needle hub were
collected and preserved in 10% Normal Buffer
Formalin for cell block preparation overnight.
Results of conventional smear, cell block and
combination of cell block were compared with
available histopathological diagnosis regarding
diagnostic sensitivity and specificity.

Results

Table 1: Hepatocellular carcinoma, metastatic deposit and age distribution

Age Hepatocellular carcinoma (n=20) Metastatic carcinoma (n=32)
30-39 - 2(6.25%)

40-49 2(10%) 7(21.875%)

50-59 3(15%) 13(40.625%)

60-69 10(50%) 6(18.75%)

70-79 3(15%) 4(12.5%)

80-89 2(10%) -
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Table 2: Hepatocellular carcinoma, metastatic deposit and sex distribution

Sex Hepatocelllar carcinoma (n=20) Metastatic carcinoma (n=32)
Male 14(70%) 18(56.25%)
Female 6(30%) 14(43.75%)

Hepatocellular carcinoma: Male: Female==> 2.33:1; Metastatic carcinoma: Male: Female==> 1.28:1 [Table 2].

Table 3: Hepatocellular carcinoma, metastatic carcinoma and serum a-feto protein

Serum o-feto protein Hepatocellular carcinoma (n=20) | Metastatic carcinoma (n=32)
No elevation(<20 ng/ml) 3 (15%) 25 (78.12%)
Mild elevation (20-100 ng/ml) 5(25%) 5(15.63%)
Moderate elevation (>100-500 ng/ml) 9(45%) 2(6.25%)
Marked elevation (>500 ng/ml) 3(15%) -

Table 4: Result of FNAC, cell block, cell block and Core needle biopsy

Diagnosis FNAC Cell block Core needle biopsy
HCC 19 20 20
Metastatic carcinoma 33 32 32
Total 52 52 52
Table 5: Sensitivity and specificity of FNAC
Test (FNAC) HCC Metastatic carcinoma
Positive 16 3
Negative 2 31

True positive= No of HCC properly detected
=16;

False positive-=No of metastatic carcinoma
reported as HCC=3;

False negative= No of HCC reported as
Metastatic carcinoma=2;

True Negative= No of Metastatic carcinoma
properly detected=31

Sensitivity of FNAC=True positive x100/
(True positive + False negative) =
16x100/(16+2)= 88.89%

e Specificity of FNAC= True negative
x100/(True negative + False positive) =
31x100/(31+3)=91.18%

o Positive predictive value (PPV)= True positive
x100/(True positive+False Positive) =16x100/
(16+3)=84.21%

e Negative predictive value (NPV)= True
negative x100/(True negative+False negative)
= 31x100/(32+2)=93.94%

o Diagnostic accuracy =(True positive + True
negative) x 100/Total case =(16+31) x
100/52=9 0.38%

Table 6: Sensitivity and specificity of cell block

Test (Cell block) HCC Metastatic carcinoma
Positive 18 2
Negative 2 30

True positive= No of HCC properly detected =
18

False positive =No of metastatic carcinoma
reported as HCC= 2

False negative = No of HCC reported as
metastatic carcinoma= 2

True negative = No of Metastatic carcinoma
properly detected = 30

Sensitivity of Cell block = True positive x
100/(True positive + False negative) =
18x100/(18+2) =90%

o Specificity of Cell block =True negative x 100/
(True negative + False positive) = 30 x
100/(30+2) =93.75%

o Positive predictive value (PPV)= True positive
x 100/(True positivetFalse Positive) =
18x100/(18+2) =90%

e Negative predictive value (NPV)= True
negative x100/(True negative+False negative)
= 30x100/(30+2)=93.75%

o Diagnostic accuracy = (True positive + True
negative) x 100/Total case= (18+30) x 100/5

2=92.30%
Table 7: Sensitivity and Specificity of AFP (a- feto protein)
AFP HCC Metastatic carcinoma
Positive 11 3
Negative 9 29
Pradhan et al. International Journal of Current Pharmaceutical Review and Research
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o Sensitivity of AFP =True positive x 100/(True
positive + False negative )= 11 x100/(11+9)=
55%

e Specificity of AFP = True negative x
100/(True negative + False positive) = 29 x100
(29+3) =90.62%

o Positive  predictive  value =  True
positivex100/(True positive+ False positive)=
11 x100/( 11+3)=78.57%

e Negative predictive value = True negative x
100/(True negative+ False negative) = 29 x100
/(29+9) =76.31%

o Diagnostic accuracy =( True positive + True
negative) x 100/Total no case = (11+29)
x100/52 =76.92%

Discussion

The present study was undertaken to differentiate
HCC from metastatic carcinoma in liver by
conventional smear cytology and cell block
preparation as well as to assess whether there is
any diagnostic advantages of cell block over
conventional USG guided FNAC or cell block
alone. For these purpose, core needle biopsy (CNB)
of liver has been taken as a gold standard method.

Age and sex distribution: In this study,
comparative evaluation of cell block with IHC over
conventional smear cytology or cell block alone
was assessed over 52 patients presenting with liver
SOL. In case of HCC, the age of the patient ranged
from 40-89 yrs with male female ratio of 2.33:1.
The majority of patients were in sixth decade of
age. In case of metastatic carcinoma of liver, the
age ranged from 30-79 yrs with male female ratio
of 1.28:1. The majority of patients were in fifth
decade of age. Hepatocellular carcinoma,
matastatic carcinoma and age sex distribution were
given in Table 1& 2.

Serum o feto protein (AFP): In present study,
serum AFP was measured in every patient
presenting with liver SOL. Although serum AFP is
widely used as a biochemical marker of HCC, its
usefulness in early detection and diagnosis of this
malignancy is limited by several factors. While
markedly elevated levels (>500) are diagnostic of
HCC, a significant proportion of patients with HCC
either do not have raised levels or have only mildly
raised levels. [20] Mildly to moderately elevated
serum AFP levels are commonly seen in patients
with liver diseases other than HCC, particularly in
acute and chronic viral hepatitis, small bowel
carcinoma, gastric carcinoma, germ cell tumors etc.
[21] Our study showed that 15% (3/20) of HCC
patients had levels of serum AFP diagnostic of
lesion (>500 U/ml). 15% (3/20) of patients had
serum AFP levels within normal limit (<20 U/ml),
while remaining of 45% (9/20) and 25% (5/20) of
patients had moderately (>100-500 U/ml) and
mildly (>20-100 U/ml) elevated level respectively.
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6.25% (2/32) and 15.62% (5/32) of metastatic
carcinoma also showed moderately and mildly
elevated level of serum AFP. Results of HCC,
metastatic carcinoma and serum AFP level were
given in Table 3.

Liver SOL: In our study, metastatic carcinoma
[Fig 1-4] was the most commonly found
malignancy (32 cases, 61.54% ) in liver followed
by HCC (20 cases, 38.46 % ).There were also one
cases of secondary deposit of squamous cell
carcinoma of cervix in liver along with two cases
of secondary deposit of germ cell tumors of ovary.
In a study done by Shah A et al [23] metastatic
deposits in liver found to be more common than
primary malignancy as in this study. Similar to this
study, in a recent study done by Singh S et al [24]
found secondary deposits in liver in majority
(65.7%) of the cases and adenocarcinoma was the
commonest type (32.8%).

Histopathological Corroboration of liver SOL:
Histopathological correlation (core needle biopsy)
were available in every case as a gold standard
procedure and to corroborate the results of FNAC,
cell block. Twenty cases of HCC and 32 cases of
metastatic deposit were found in core needle
biopsy. FNAC, cell block and cell block and core
needle biopsy results were given in Table no 4.

FNAC: In present study, FNAC diagnosis were
HCC in 19 cases and metastatic carcinoma in 33
cases. In 47 cases (16 HCC, 31metastatic deposit),
FNAC and core needle biopsy diagnosis were
concordant. Among remaining 5 cases, 3 were false
positive and 2 were false negative. FNAC results
were shown in Table 5. Sensitivity, specificity,
positive predictive value (PPV), negative predictive
value (NPV) and diagnostic accuracy of FNAC
were 88.89%, 91.18%, 84.21%, 93.94% and
90.38% respectively. This result corresponds to the
study done by Samaratunga et al [25] in hepatic
lesion suspicious for malignancy, in which
sensitivity and specificity of FNAC were 90% and
87%. Jitendra G Nasit et al in their study found
86% sensitivity and 98% diagnostic yield of
FNAC. [26] Guo Z et al showed that conclusive
diagnostic materials were available in majority of
conventional smear with 94% sensitivity and 92%
specificity. [27] Similarly, Franca AV et al showed
that sensitivity and specificity of FNAC were 94%
and 92%. [28]

Cell block: Although cell block provides us more
information than conventional smear, in some cases
it may fail to provide the specific diagnosis because
of small quantity of sample. Sometimes it may give
false positive or false negative results due to
changing of cellular  arrangement  after
centrifugation. In our study, cell block diagnosis
were HCC in 20 cases and metastatic deposit in 32
cases. In 48 cases (18 HCC. 30 metastatic deposit),
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both cell block and core needle biopsy were similar
with 2 false positivity and 2 false negativity.

Cell block results were given in Table 6.
Sensitivity, specificity, PPV, NPV and diagnostic
accuracy of cell block were 90%, 93.75%, 90%,
93.75% and 92.30% respectively. Basnet et al in
their study also found that the diagnostic accuracy
and specificity were high in cell block in
comparison to the smear ranging from 83% in the
smear and 100% in the cell block. [29]
Shivkumarswamy et al also experienced that the
cell block yielded more cellularity and better
architectural patterns which improved the diagnosis
of malignancy by 15%. [30] Keyhani-Rofaga et al
reported that in a study of 85 cases, 55% of the
original smear diagnoses were improved after the
cell block was examined. [31] Kern and Haber
studied 393 cases of cell block preparation. [32] In
237 cases (60.3%), the findings were confirmatory,
and in 103 cases (26.2%), cell blocks provided
additional information for diagnosis. Similarly,
Nathan et al showed that conclusive diagnostic
material was available in 296 (89.4%) cell blocks
from 331 cases. [33] However, Wojcik and
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Selvaggi showed that 84% of the cases had
identical results on both smears and cell blocks.
[34]

Alpha feto protein (AFP): AFP showed positivity
in 11 cases out of 20 cases of HCC. Among them 1
was poorly differentiated, 10 were well to
moderaely differentiated HCC. In 3 cases of
metastatic carcinoma, positivity was also noticed.
Among them 2 were germ cell tumor of ovary one
was poorly differentiated metastatic
adenocarcinoma with focal hepatoid differentiation.
Results of AFP were shown in Table 10.

Sensitivity, specificity, PPV, NPV and Diagnostic
accuracy of AFP were 55%, 90%. 78.57%, 76.31%
and 76.92%. Jasirwan COM et al study have
revealed that the sensitivity and specificity of AFP
in the surveillance of HCC in Indonesia with a cut-
off of 10 ng/ml were 82.6 and 71.2%, respectively.

The parameters most associated with the increase
of AFP =>10ng/ml according to multivariate
analysis were the etiology of hepatitis B, the stage
of Barcelona Clinic Liver Cancer (BCLC) B and C,
and the presence of cirrhosis, respectively. [35]

-,

Fig 1: FNAC picture of hepatocellular carcinoma
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Conclusion

This study was undertaken to differentiate HCC
from secondary tumors in liver with help of
conventional smear cytology, cell block technique.
The result that have emerged from the present
study can be summarized as follows. In case of
HCC, majority of patients were sixth decade of age
with male female ratio 2.33:1. In case of metastatic
carcinoma, age ranged from 30-79 with male
female ratio 1.28:1. The majority of patients were
in fifth decade of age.

Although serum o-feto protein is widely used as
biochemical marker of HCC but it is not specific
for HCC. It may be evaluated in many tumors other
than HCC. Its normal level also does not exclude
the chance the HCC.In our study, serum a feto
protein level was elevated in 85% HCC (25% mild,
45% moderate,15% marked) & 21.88 % (15,63%
mild, 6.25% moderate) metastatic carcinoma.There
was no elevation in 15%% HCC. Cell block having
high sensitivity (90%) and specificity (93.75%) can
be able to provide more information than
conventional smear (sensitivity 88.89% and
specificity 91.18%).

References

1. Kun M. A new instrument for diagnosis of
tumours. Monthly J Med Sci 1846; 7:853.

2. Lebert H. Traitepratique des maladies cancereu
sesetddes affections curable confondues avec
le cancer. Paris: J B Bailliere; 1851.

3. Menetrier P. Cancer primitive du poumon.
Bull Soc Anat (Paris) 1886; 11:643.

4. Leyden. Ueber infectose Pneumonie. Dtsch
Med Wschr 1883; 9:52-4.

5. Tummidi S, Shankaralingappa A,
Aravindakshan R. Rapid on-site evaluation and
cell blocks: getting the most from the least
invasive method in cytopathology. J] Am Soc
Cytopathol. 2024 Jul-Aug; 13(4):272-284. doi:
10.1016/j.jasc.2024.04.001. Epub 2024 Apr
10. PMID: 38702209.

6. 33 FEuropean Congress of Pathology -
Abstracts. Virchows Arch. 2021 Aug 27;
479(Suppl 1):1-320. doi: 10.1007/s00428-021-
03157-8. Epub 2021 Aug 27. Erratum in:
Virchows Arch. 2021 Sep 21; 479:867. doi:
10.1007/s00428-021-03208-0.  Erratum  in:
Virchows Arch. 2021 Sep 23; 479:869. doi:
10.1007/s00428-021-03209-z.  Erratum  in:
Virchows Arch. 2021 Oct 25; 479:1267. doi:
10.1007/s00428-021-03196-1.  Erratum  in:
Virchows Arch. 2021 Nov 12; 480:495. doi:
10.1007/s00428-021-03198-z. PMID: 344488
94; PMCID: PMC8390845.

7. Rekhi B, Gorad BD, Kakade AC, Chinoy R.
Scope of FNAC in the diagnosis of soft tissue
tumors--a study from a tertiary cancer referral
center in India. Cytojournal. 2007 Oct 31;

Pradhan et al.

10.

11.

12.

13.

14.

15.

16.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

4:20. doi: 10.1186/1742-6413-4-20. PMID:
17973999; PMCID: PMC2164954.
Ananthakrishnan A, Gogineni V, Saeian K.
Epidemiology of primary and secondary liver
cancers. Semin Intervent Radiol. 2006 Mar;
23(1):47-63. doi:  10.1055/5-2006-939841.
PMID: 21326720; PMCID: PMC3036307.
Acharya SK. Epidemiology of hepatocellular
carcinoma in India. J Clin Exp Hepatol. 2014
Aug; 4(Suppl 3):S27-33. doi: 10.1016/j.jceh.
2014.05.013. Epub 2014 Jun 20. PMID:
25755607; PMCID: PMC4284206.

McGahan JP, Bishop J, Webb J, Howell L,
Torok N, Lamba R, Corwin MT. Role of FNA
and Core Biopsy of Primary and Metastatic
Liver Disease. Int J Hepatol. 2013;
2013:174103.  doi:  10.1155/2013/174103.
Epub 2013 Nov 21. PMID: 24369506;
PMCID: PMC3857922.

Maru P, Vyas VR, Rai V, Kapoor S, Satarupa
S. Investigating the Sensitivity and Specificity
of Fine Needle Aspiration Cytology for
Diagnosing Malignant Liver Tumors. J] Med
Sci Health 2025; 11(1):8-14.

Kim K, Wagner WR. Non-invasive and Non-
destructive  Characterization of  Tissue
Engineered Constructs Using Ultrasound
Imaging Technologies: A Review. Ann
Biomed Eng. 2016 Mar; 44(3):621-35. doi:
10.1007/s10439-015-1495-0. Epub 2015 Oct
30. PMID: 26518412; PMCID: PMC4792694.
Sumana BS, Muniyappa B. Ultrasonography
Guided Fine Needle Aspiration Cytology with
Preparation of Cell Blocks in the Diagnosis of
Intra- Abdominal Masses. J Clin Diagn Res.
2015 Dec; 9(12):EC08-12. doi:
10.7860/JCDR/2015/16490.6869. Epub 2015
Dec 1. PMID: 26816896; PMCID:
PMC4717691.

Sharma M, Mahore S. A Comparison of the
Diagnostic Efficiency of Guided Fine Needle
Aspiration Cytology versus Conventional Fine
Needle Aspiration Cytology of the Thyroid.
Indian J Otolaryngol Head Neck Surg. 2019
Oct; 71(Suppl 1):152-156. doi: 10.1007/s
12070-017-1163-9. Epub 2017 Jul 25. PMID:
31741951; PMCID: PMC6848626.

Bhowmik S, Chakrabarti I, Ghosh P, Bera P,
Banik T. Comparative Evaluation of Cell
Block Method and Smear Cytology in Fine
Needle Aspiration Cytology of Intra-
abdominal Mass Lesions. Iran J Pathol. 2018
spring; 13(2):179-187. Epub 2018 Jul 17.
PMID: 30697288; PMCID: PMC6339483.
Kulkarni MB, Prabhudesai NM, Desai SB,
Borges AM. Scrape cell-block technique for
fine needle aspiration cytology smears.
Cytopathology. 2000 Jun; 11(3):179-84. doi:
10.1046/j.1365-2303.2000.00249.x. PMID: 10
877278.

International Journal of Current Pharmaceutical Review and Research

1545



International Journal of Current Pharmaceutical Review and Research

17.

18.

19.

20.

21.

22.

23.

24.

25.

Pradhan et al.

Bhunia C, Chatterjee S, Kundu D,
Bhattacherjee S. Comparative Evaluation of
Cell Block Histopathology and Conventional
Smear Cytology in FNAC of Clinically
Suspected Cervical Lymph Node Malignancy.
Medical Journal of Babylon 19(1): p 94-98,
Jan—-Mar 2022. | DOI: 10.4103/MJBL.MJB
L 106 21

Saharti S. Contemporary art of cell-block
preparation: Overview. Cytojournal. 2024 Jan
31; 21:5. doi: 10.25259/Cytojournal 56 2023.
PMID: 38343761; PMCID: PMC10858773.
Richardson HL, Koss LG, Simon TR. An
evaluation of the concomitant use of
cytological and histocytological techniques in
the recognition of cancer in exfoliated material
from various sources. Cancer. 1955 Sep-Oct;
8(5):948-50. doi: 10.1002/1097-0142(1955)8:
5<948::aid-cncr2820080515>3.0.c0;2-m.
PMID: 13261048.

AlSalloom AA. An update of biochemical
markers of hepatocellular carcinoma. Int J
Health Sci (Qassim). 2016 Jan; 10(1):121-36.
PMID: 27004063; PMCID: PMC4791163.
Patil M, Sheth KA, Adarsh CK. Elevated alpha
fetoprotein, no hepatocellular carcinoma. J
Clin Exp Hepatol. 2013 Jun; 3(2):162-4. doi:
10.1016/j.jceh.2013.02.246. Epub 2013 Mar 5.
PMID: 25755491; PMCID: PMC3940329.
Kimchy AV, Singh H, Parikh E, Rosenberg J,
Sanghavi K, Lewis JH. The predictive value of
liver tests for the presence of liver metastases.
Hepat Oncol. 2023 Oct 12; 10(3): HEP48. doi:
10.2217/hep-2023-0003. PMID: 37885607
PMCID: PMC10599222.

Shah A, Jan GM. Fine needle aspiration
cytology of liver. A study of 518 cases. J Cytol
2002; 19:139-43.

Singh S, Sen R, Kumar S, Gupta S, Chhabbra
S, Sangwan M, Lamba S. Profile of Liver Fine
Needle Aspiration in Tertiary Care Hospital.
Euroasian J Hepato Gastroenterol 2013;
3(1):31-35.

Samaratunga H, Wright G. Value of fine
needle aspiration biopsy cytology in the
diagnosis of discrete hepatic lesions suspicious
for malignancy. Aust N Z J Surg. 1992 Jul;
62(7):540-4. doi: 10.1111/7.1445-2197.1992.tb
07047.x. PMID: 1610322.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Nasit JG, Patel V, Parikh B, Shah M, Davara
K. Fine-needle aspiration cytology and biopsy
in hepatic masses: A minimally invasive
diagnostic  approach.  Clinical  Cancer
Investigation Journal. 2013; 2(2):132-142.
Guo Z, Kurtycz DF, Salem R, De Las Casas
LE, Caya JG, Hoerl HD. Radiologically guided
percutaneous fine-needle aspiration biopsy of
the liver: Retrospective study of 119 cases
evaluating diagnostic effectiveness and clinical
complications Diagn Cytopath. 2002; 26:283—
9.

Franca AV, Valério HM, Trevisan M,
Escanhoela C, Seva-Pereira T, Zucoloto S,
Martinelli A, Soares EC. Fine needle
aspiration biopsy for improving the diagnostic
accuracy of cut needle biopsy of focal liver
lesions. Acta Cytol. 2003 May-Jun; 47(3):332-
6. doi: 10.1159/000326529. PMID: 12789910.
Basnet S, Talwar OP. Role of cell block
preparation in neoplastic lesions. Journal of
Pathology of Nepal 2012; 2:272-276.
Shivakumarswamy U, Arakeri SU,
Karigowdar MH, Yelikar B. Diagnostic utility
of the cell block method versus the
conventional smear study in pleural fluid
cytology. J Cytol. 2012 Jan; 29(1):11-5. doi:
10.4103/0970-9371.93210. PMID: 22438610;
PMCID: PMC3307444.

Keyhani-Rofaga S, O Toole RV, Leming MF.
Role of cell block in fine needle aspiration
Acta Cytol. 1984; 28:630-6.

Kern WH, Haber H. Fine needle aspiration
minibiopsies. Acta Cytol 1986; 30:403-8.
Nathan NA, Narayan E, Smith MM, Horn MJ.
Improved preparation and its efficacy in
diagnostic cytology Am J Clin Pathol 2000;
114:599-606.

Wojcik EM, Selvaggi SM. Comparison of
smears and cell blocks in the fine needle
aspiration diagnosis of recurrent gynecologic
malignancies Acta Cytol. 1991; 35:773-6.
Jasirwan COM, Fahira A, Siregar L, Loho L.
The alpha-fetoprotein serum is still reliable as
a biomarker for the surveillance of
hepatocellular carcinoma in Indonesia. BMC
Gastroenterol. 2020 Jul 9; 20(1):215. doi:
10.1186/s12876-020-01365-1. PMID: 32646
378; PMCID: PMC7346661.

International Journal of Current Pharmaceutical Review and Research

1546


https://ccij-online.org/storage/files/article/ccij-1outv6tf3h-100/ClinCancerInvestigJ_2013_2_2_132_113636.pdf
https://ccij-online.org/storage/files/article/ccij-1outv6tf3h-100/ClinCancerInvestigJ_2013_2_2_132_113636.pdf
https://ccij-online.org/storage/files/article/ccij-1outv6tf3h-100/ClinCancerInvestigJ_2013_2_2_132_113636.pdf

