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ABSTRACT
Objective: To evaluate the different liver space occupying lesions diagnosed on FNAC presenting at our hospital and share our 
experience of Fine Needle Aspiration Cytology of liver lesions.
Material and Method: Retrospective study of total of 400 cases of liver space occupying lesions was done at Gujarat Cancer 
and Research Institute, Ahmedabad during 6 months period (January 2015 to June 2015). Papanicolau (PAP) and May-Grun-
wald-Giemsa (MGG) stained smears were reviewed and analyzed. Inconclusive aspirations and inadequate aspirations were 
excluded from study.
Results: 294 cases out of 400 cases - where FNA yielded adequate cellularity were analyzed. Age ranged from 1 to 80 years 
with male predominance. Out of 294 cases, 292 cases (99.32%) were diagnosed as neoplastic and 2 cases (0.68%) as non 
neoplastic lesions. Of total 292 cases, 66 cases (22.44%) were diagnosed as primary hepatic malignancies in which 7 cases 
(2.37%) were of Hepatoblastoma and 59 cases (20.07%) of Hepatocellular carcinoma. Metastatic tumor was the most common 
and constituted 226 cases (76.88%). Metastatic lesions were Adenocarcinoma (62.93%), Small cell carcinoma (7.15%), Squa-
mous cell carcinoma (1.36%), Malignant Melanoma (1.36%), Neuroendocrine tumor (1.70%) and Medullary carcinoma (0.34%) 
in decreasing order of frequency. The two non neoplastic lesions were of Abscess formation (0.68%).
Conclusion: Cytology is a first line of investigation in liver space occupying lesions as the procedure is minimally invasive, safe, 
simple, quick and cost effective.
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INTRODUCTION

Liver can be affected by a variety of diseases which can be 
metabolic, infectious or neoplastic. These diseases are sus-
pected clinically and biochemically. Radiologically they pre-
sent either as diffuse involvement or as focal lesions and also 
designated as Space Occupying Lesions (SOLs).

Fine Needle Aspiration Cytology (FNAC) has been proven 
to be a very effective means of obtaining tissue from many 
different body sites – superficial as well as deep lesions for 
diagnosis. It was applied in liver as early as 1985. FNAC 
is a rapid, inexpensive and minimally invasive technique 
for diagnosis of liver SOLs without significant complica-

tions[1]. Ultrasonography (USG) or Computed Tomography 
(CT) – guided FNAC is an accurate method for arriving at a 
definite tissue diagnosis in focal liver lesions [2]. Occasional 
inflammatory lesions or diffuse liver diseases may mimic 
mass like lesions or appear as non homogenous regions on 
radiographs. Such lesions can also be well sampled by FNA 
to rule out neoplasm from differential diagnosis [3].

According to literature, the diagnostic accuracy of FNAC for 
liver lesion is greater than 85% and in malignant lesion its 
sensitivity is around 90% (67-100%) [4].

The aim of the present study was to evaluate the different 
liver SOLs diagnosed on FNAC presenting at our hospital 
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and share our experience of FNAC of liver lesions.

MATERIAL AND METHOD

A retrospective study of 400 cases of liver SOLs who pre-
sented at Gujarat Cancer and Research Institute, Ahmedabad 
during a 6 months period (January 2015 to June 2015) was 
done. Clinical and Radiological details were obtained. USG 
or CT guided FNACs performed using 20/21-gauge dispos-
able spinal needle, attached to a 10 ml disposable syringe in 
a liver space occupying lesions diagnosed clinically or radio-
logically with normal range of coagulation profile. The area 
was cleaned with the antiseptic and during suspended respi-
ration; needle was introduced percutaneously in to the lesion 
evaluated by ultrasound guidance. One to three passes were 
done. At least six smears were made from aspirated mate-
rial. Five smears were immediately fixed in 100% methanol 
for 15 minutes and then stained by Papanicolau (PAP) stain 
while one dry smear was stained by May-Grunwald-Giemsa 
(MGG) stain.

294 cases out of 400 cases - where FNA yielded adequate 
cellularity were selected for this study. Inconclusive aspira-
tions - when smear had some cells, not sufficient enough for 
diagnosis and inadequate aspirations - when smear did not 
show any epithelial cells were excluded from the study. Le-
sions were categorized in to Non Neoplastic and Neoplastic 
lesions. Neoplastic lesions were further classified as Benign 
and Malignant. Malignant lesions further sub typed as pri-
mary and secondary (metastatic) tumors. Non Neoplastic le-
sions include inflammatory or infective lesions.

RESULTS

FNAC of total 400 cases of liver SOLs were studied. It was 
conclusive in 294 cases. The diagnostic yield was 73.5%.

The patient’s age ranged from 1 to 80 years out of which 162 
were male (55.10%) and 132 were female (44.90%).

Table I show various cytological diagnoses in Liver SOLs – 
294 cases.

Table I: Spectrum of FNAC findings in Liver SOLs
Diagnosis of FNAC No of cases Percentage

A Neoplastic lesion 292 99.32%

1 Primary malignancy 66 22.44%

a Hepatoblastoma 07 2.38%

b Hepatocellular carcinoma 59 20.06%

2 Secondary malignancy 226 76.88%

a Adenocarcinoma 185 62.93%

b Small cell carcinoma 21 7.15%

c Squamous cell carcinoma 04 1.36%

d Melanoma 04 1.36%

e Neuroendocrine tumor 05 1.70%

f Spindle cell tumor 03 1.02%

g Round cell tumor 03 1.02%

h Medullary carcinoma 01 0.34%

B Non neoplastic lesion 02 0.68%

1 Abscess 02 0.68%

Out of 294 cases, 292 (99.32%) were malignant and 2 cases 
(0.68%) were of infective etiology – abscess formation. Of 
292 malignant cases diagnosed, 66 (22.44%) were primary 
liver neoplasm and 226 (76.88%) were secondaries (metas-
tasis). Benign hepatic lesions were not seen in our study. Out 
of 66 primary liver neoplasms, 7 cases were of hepatoblas-
toma and 59 cases were of Hepatocellular carcinoma. The 
most important cytomorphological features of primary tu-
mors – HCC were cellularity, architectural patterns, cytolog-
ical features of individual cell and background material. The 
main architectural pattern seen was broad trabeculae with 
transgressing blood vessels, cohesive clusters and endotheli-
al wrapping and bare atypical nuclei in the background. The 
cytological features included were polygonal cells with cen-
trally placed nuclei with high N:C ratio, single or multiple 
macronucleoli, abundant eosinophilic granular cytoplasm, 
intranuclear cytoplasmic inclusions and bile plugging (fig-
ure-1). Serum alphafetoprotein (S.AFP) level was raised in 
41 cases and normal in 13 cases of HCC while in 5 cases 
S.AFP level was not done.

The hepatoblastoma is a primary liver tumor in pediatric 
age group, consisting of small round to oval uniform sized 
cells. The cytoplasm was granular with indistinct borders. 
The nuclei have smooth nuclear membrane, chromatin was 
fine to coarsely granular and evenly distributed. Few cells 
had single nucleolus. The background was dirty with frag-
ments of capillaries and plump spindle shaped endothelial 
cells (figure - 2). S.AFP levels were elevated in all the cases 
of hepatoblastoma.

Metastatic tumor was the most common malignant hepatic 
lesion (226 cases- 76.88%). Metastatic adenocarcinoma was 
the commonest type (185 cases) followed by small cell carci-
noma (21 cases), neuroendocrine tumor (5 cases), squamous 
cell carcinoma (4 cases), melanoma (4 cases), spindle cell 
tumor (3 cases), round cell tumor (3 cases) and medullary 
carcinoma (1 case). The commonest primary sites of adeno-
carcinoma were the lung, breast, GI tract, pancreas, ovary 
and gall bladder in decreasing order of frequency.

The common cytological features of adenocarcinoma were 
high cellularity, columnar or cuboidal tumor cells with nu-
clear pleomorphism, high nuclear to cytolplasmic (N:C) ratio 
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with central to eccentrically placed nucleus, fine dispersed to 
coarse chromatin and scanty to moderate, vacuolated or pale 
cytoplasm. Cells were arranged in glands, acinar or palisade 
like patterns; three dimensional clusters; or singly. Inflam-
mation, necrosis and fibrosis were seen in some cases. Most 
of them showed benign hepatocytes in the background (fig-
ure - 3). In 167 cases (73.89%) out of 226 cases, the com-
monest primary site of adenocarcinoma was the lung, breast, 
GI tract, pancreas, ovary, gall bladder in decreasing order of 
frequency. Rest 59 cases (26.11%) presented as metastasis of 
unknown origin to liver.

The small cell carcinoma showed small monomorphic cells 
with finely granular chromatin, inconspicuous or absent nu-
cleoli and scanty cytoplasm. Nuclear moulding, smearing 
artifact along with apoptosis and mitosis were also seen (fig-
ure - 4).

Neuroendocrine tumor revealed monomorphic, plasmacy-
toid cells in vascular pattern with salt and pepper chromatin, 
small nucleoli and abundant cytoplasm. Mitotic activity and 
necrosis were not evident (figure - 5).

The squamous cell carcinoma showed squamoid tadpole like 
cells with irregular hyperchromatic nuclei and well defined, 
abundant, keratinized cytoplasm. The cells were present in 
the necrotic inflammatory background.

Metastatic Melanoma showed dispersed large polygonal 
cells with centrally placed nuclei, macronucleoli, intranu-
clear cytoplasmic inclusions with presence of intracytoplas-
mic melanin pigments (figure - 6).

Metastatic spindle cell tumor showed cohesive tissue frag-
ments of spindle cells with mild atypia without necrosis and 
mitosis. These cases were known case of Gastro Intestinal 
Stromal Tumor (GIST) of small bowel.

Metastatic round cell tumor (3 cases) showed discrete small 
round cells with high N:C ratio with features suggestive of 
NHL, Wilm’s tumor and Ewing’s Sarcoma respectively.

One case of metastatic medullary carcinoma from thyroid 
was also seen during this study.

Two Non Neoplastic lesions were of infective etiology show-
ing numerous polymorphs, necrosis and debris. ZN stain and 
PAS stain were performed to rule out tuberculosis and fungal 
infection respectively.

DISCUSSION

Lundquist et al in 1971 first showed the utility of FNAC in 
diagnosing hepatic lesions [1]. Guided FNAC is a very use-
ful procedure for the diagnosis of various Neoplastic and 
Non Neoplastic hepatic lesions. It is a minimal intervening 

Figure 1: Hepatocellular caricnoma (40X, Pap Stain)
Polygonal cells with centrally placed nuclei with high N:C ratio, 
single or multiple macronucleoli, abundant eosinophilic granu-
lar cytoplasm, intranuclear cytoplasmic inclusions, arranged in 
broad trabeculae with transgressing blood vessels, endothelial 
wrapping & bare nuclei.

Figure 2: Hepatoblastoma (40X, Pap Stain)
Small round to oval uniform sized cells with granular cyto-
plasm and indistinct borders. The nuclei have smooth nuclear 
membrane with fine to coarsely granular and evenly distrib-
uted chromatin.

Figure 3: Metastatic adenocarcinoma (40X, Pap Stain)
Pleomorphic cells arranged in glands and cluster with high N:C 
ratio and vacuolated cytoplasm with mucinous background.
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procedure at low cost and without major complication. The 
only contraindications are marked hemorrhagic diathesis and 
suspected vascular lesions [5,6]. No complications were seen 
during our study.

The diagnostic yield of our study was 73.5%; almost similar 
results were seen in the earlier studies [7,8,9].

For any SOL in liver the differential diagnosis includes in-
flammatory lesions, metastatic deposits and primary liver 
malignancy. The imaging techniques helps, but some overlap 
between the radiologic features of liver abscess, Hepatocel-
lular carcinoma and metastasis are seen. Tumor either pri-
mary or secondary can undergo extreme necrosis and present 
radiologically as cavitary neoplasm mimicking abscess and 
similarly abscesses with accompanied proliferative reactive 
changes mimic neoplastic process radiologically. In this situ-
ation guided FNAC plays an important complementary role 
for the accurate cytological diagnosis of various liver lesions 

[10]. In focal liver lesions multiple aspirates can be done re-
placing core needle biopsy to a large extent [11]. It helps to 
categorize liver lesions into primary, metastatic or non neo-
plastic. With the use of cell blocks diagnostic accuracy is 
improved as it facilitates study of multiple sections, use of 
special stains and immunohistochemistry (IHC) [12].

Metastatic tumors were the most common (76.88%) among 
the malignant liver lesions. Our results are comparable with 
other studies such as, Dhameja et al [13], Rasania et al [9] and 
Ali SR et al [14] which showed 77.7%, 70.4% and 58% of 
metastatic tumors respectively among the total liver malig-
nancies. However, study by Swamy et al [15] found primary 
malignancies more common than metastatic lesions.

Figure 4: Metastatic small cell carcinoma (40X, Pap Stain)
Small monomorphic cells with finely granular chromatin, incon-
spicuous or absent nucleoli and scanty cytoplasm.
Smearing artifact, apoptosis and mitotic figures are seen.

Figure 5: Metastatic neuroendocrine tumor (40X, Pap Stain)
Monomorphic, plasmacytoid cells in vascular pattern with salt 
and pepper chromatin. 

Figure 6: Metastatic melanoma (40X, Pap Stain)
Dispersed large polygonal cells with centrally placed nuclei, 
macronucleoli and presence of intracytoplasmic melanin pig-
ments.
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We studied and evaluated the different features in HCC as 
described by Ali et al [16] and Tao et al [17]. The cytomorpho-
logical features were cellular arrangement, cell size, N:C ra-
tio, cohesiveness of cells, nuclear shape and size, location, 
multinucleation, prominent nucleolus, amount of cytoplasm, 
vacuolation, bile production and hyaline bodies. 

HCC was differentiated from other malignant and nonma-
lignant condition of liver by the different features collec-
tively like cellularity, trabecular pattern, hyperchromasia, 
uniformly prominent nucleoli, multiple nucleoli and atypi-
cal naked nuclei. The most important and helpful cytological 
features were the trabecular pattern, irregular granular chro-
matin, prominent nucleoli and atypical striped nuclei [18]. The 
atypical naked nuclei were included as one of the important 
criteria for the diagnosis of HCC by Pedio et al [19] as these 
were rarely seen in benign and metastatic condition. Three 
criteria differentiate HCC from metastatic tumor; polygonal 
cells with centrally placed nuclei, malignant cells separated 
by sinusoidal capillaries and bile. Two additional criteria, 
namely endothelial cells surrounding tumor cell clusters and 
intranuclear inclusions were identified as being important 
secondary criteria for HCC [20].

Hepatoblastoma usually affects 3 years old or younger chil-
dren and has markedly elevated S.AFP level as seen in our 
study. Hepatoblastoma is not associated with cirrhosis. On 
FNAC, a hepatoblastoma can resemble a normal liver if it 
exhibits a predominantly fetal type differentiation with tra-
becular pattern. If other epithelial components such as em-
bryonal, small cell or macrotrabecular patterns are present, 
the tumor shows a more heterogenous population of vari-
ably sized cells with or without trabecular groups, suggest-
ing diagnosis of hepatoblastoma. On cytology smears alone, 
abundant embryonal or small cell components may resem-
ble other small-cell tumors of childhood, such as embryo-
nal rhabdomyosarcoma, neuroblastoma, Ewing’s sarcoma, 
Wilm’s tumor and Lymphoma [4]. The macrotrabecular com-
ponent can be more cytologically pleomorphic, mimicking 
HCC [1].

Metastatic Adenocarcinoma show variable differentiation. 
The cytoplasm differs markedly from that of hepatocytes. 
Necrosis, inflammation, mucin and columnar or cuboidal 
differentiation favours metastatic adenocarcinoma [9,10,15]. 

Metastatic Squamous cell carcinoma, usually from the lung, 
may not pose any diagnostic difficulty except for poorly dif-
ferentiated tumors, in the absence of keratin and in the pres-
ence of marked necrosis and inflammation [9,10,15].

Metastatic Melanoma may present diagnostic difficulty 
with HCC, especially when the primary has not been dis-
covered. Melanoma has several features in common with 
HCC, including polygonal cells with centrally placed nuclei, 
prominent nucleoli and intra nuclear cytoplasmic inclusions. 

Presence of coarse brown pigment of melanin has been con-
sidered an important diagnostic feature of melanoma. Even 
melanin pigment may resemble various liver cell pigments. 
Melanin may not be found in metastatic lesions. In such cas-
es Immunohistochemistry for HMB-45, S-100 and cytokera-
tin is recommended [11].

Small/Intermediate round cell malignancies include neu-
roendocrine tumor, small cell carcinoma, lymphoma and 
round cell tumors. Most neuroendocrine tumors are from the 
gastrointestinal tract, pancreatico-biliary tract or lung. A pri-
mary hepatic neuroendocrine tumor is unusual. Small cell 
carcinoma usually arises from the lung. Lymphoma seldom 
present as primary neoplasm, although hepatic involvement 
is common in advanced disease. It can be mistaken for poor-
ly differentiated carcinoma or HCC [10].

Hence, this study shows different neoplastic and 
non neoplastic lesions can be accurately diagnosed 
by guided FNAC as shown by other studies.

CONCLUSION

In the present setup from this study it is felt that USG guided 
FNAC is very useful in a diagnosis of different liver SOLs 
lesions as the procedure is simple, safe, quick, economical 
and accurate. It can segregate benign and malignant lesions 
and primary and secondary malignancies with accuracy. 
Early diagnosis decreases the length of stay in hospital and 
minimizes further ancillary investigations. Accurately sam-
pled, well prepared and well stained cytological samples 
along with clinical and radiological correlation yield the best 
results.

So, FNAC is a simple and effective tool in our hand.
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