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SUMMARY Fine needle aspiration was used for the cytological diagnosis of hepatocellular car-
cinoma in 151 Gambian patients. Of 133 with hepatic tumours a correct positive cytological
diagnosis w,as obtained in 116 (87.2%). This simple test was a safe and accurate diagnostic
procedure. It is particularly suitable for use in countries where medical resources are limited and
hepatocellular carcinoma is prevalent.

Hepatocellular carcinoma accounts for about half of
all cancers diagnosed in West African men.' At the
Medical Research Council Laboratories in the
Gambia, the diagnosis of hepatocellular carcinoma
is supported by serum a-fetoprotein estimations.
During 1979 and 1980 liver scanning using a Hybrid
scanner was used in these patients.2 Since 1979, fine
needle aspiration of the liver has been used for
cytodiagnosis. Experience of fine needle aspiration
on 151 Gambian patients is reported here.

Patients and methods

The 151 patients were investigated because of a clin-
ical suspicion of hepatocellular carcinoma or to
exclude hepatic malignancy. There were 125 male
and 26 female patients. Apart from two girls aged
31/2 and 11 years, the patients were between 18 and
70 years.
The procedure was explained to the patients with

the help of an interpreter. They lay supine and a
lumpy and irregular part of the enlarged liver was
selected. The aspirations were done subcostally in
the right upper quadrant of the abdomen, except in
one patient in whom the liver scan indicated that an
intercostal route would reach the tumour. The over-
lying skin was cleaned with methylated spirit and
sprayed with ethyl chloride. An 18-21 gauge needle
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and 20 ml syringe were used. With the patient hold-
ing his breath either in inspiration or expiration, the
needle was inserted into the liver and aspiration was
continued for 2-3s. Suction was released and on
withdrawal of the syringe the contents of the needle
were gently expelled on to slides and spread in the
same way as a blood film. The syringe and needle
were washed with physiological saline and the wash-
ings were centrifuged. The pellet was then resus-
pended in about 2 cm3 of physiological saline, trans-
ferred to disposable haematocrit tubes, and recen-
trifuged at 3000 rpm for 5 min, and then thin films
were prepared from the buffy coat layer. These were
fixed in methanol and stained with Leishman's or
May-Grunwald-Giemsa stain. The two girls aged
3'/2 and 11 years were sedated before liver aspira-
tion.
Serum a-fetoprotein estimations were performed

in all the patients by radioimmunoassay. During the
first two years of this four year study these were
done in the Department of Obstetrics and
Gynaecology at St Bartholomew's Hospital (Profes-
sor T Chard).3 Subsequently, only hepatitis B sur-
face antigen (HBsAg) negative sera were tested at
St Bartholomew's Hospital. HBsAg positive sera
were tested in the Gambia using Amersham kits.

In 44 patients who presented in the early part of
the study an isotope liver scan was performed using
a Hybrid scanner.2 Restricted facilities excluded his-
tological biopsy as a routine procedure, but Men-
ghini needle biopsies were obtained from 10
patients. The presence of ascites and the contribu-
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Table 1 Cytological diagnosis of 151 liver aspirations obtained over a four year period

No performed Diagnostic category

Inadequate Benign Atypical Malignant

Anaplastic Consistent with Diagnostic of
hepatocellular hepatocellular
carcinoma carcinoma

1979 23 0 7 0 1 9 6
1980 37 1 3 2 2 8 21
1981 33 0 6 3 0 9 15
1982 58 0 1 1 1 4 20 22

Total 151 1 27 6 7 46 64

tion of ascitic fluid cytology to the diagnosis was
reviewed for 89 of the patients with hepatocellular
carcinoma.
The slides of liver aspirate and ascitic fluid were

prepared, stained, and mounted in the MRC
Laboratory in the Gambia and posted to Northwick
Park Hospital for cytology reporting. Specimens
from patients known to be HBsAg positive and from
patients whose antigen status was unknown were
packed separately from specimens from HBsAg
negative patients and treated in the laboratory as
Class B1 pathogenic material.4 These slides were
immersed in activated glutaraldehyde for 20 min to
inactivate any hepatitis antigen with which they
might have been contaminated.

Results

DIAGNOSIS
The liver aspirations were obtained from 151
patients over a period of four years. The cytology
was reported without knowledge of the
a-fetoprotein result in all except the first 10-20
cases. The cytology reports were classified into three
negative categories-inadequate, benign,
atypical-and three positive categories-anaplastic,
consistent with hepatocellular carcinoma, and diag-
nostic of hepatocellular carcinoma (Table 1).

The one inadequate sample resulted from an aspi-
ration in which the syringe filled rapidly with 5-10
cm3 of blood. The needle had been directed at a
filling defect seen on the liver scan of a patient who
had clinical signs of malignant disease but a negative
a-fetoprotein result. The procedure was not repe-
ated in case it should produce more serious haemor-
rhage.
Benign cells only were reported in 27 cases. Eight

of these had the diagnosis of hepatocellular car-
cinoma supported by positive serum a-fetoprotein
results (5) or filling defects in the liver scan and
relevant clinical signs (3). Fifteen patients had
benign disease, two had metastatic carcinoma, and
two had obstructive jaundice without evidence of
hepatic tumour.

Atypical cells without definite cytological evi-
dence of tumour were seen in six specimens. Four of
these contained only a few abnormal cells which
were considered insufficient evidence for diagnosis.
The other two contained large numbers of well dif-
ferentiated hepatocytes, but a distinction between
hyperplasia and well differentiated hepatocellular
carcinoma could not be made on morphological
grounds. All six patients had hepatocellular car-
cinoma confirmed by positive a-fetoprotein results
(5) or a filling defect on the liver scan (1).
The 117 positive cytoJogy reports were divided

Table 2 Value ofliverfine needle aspiration in the diagnosis ofhepatocelular carcinoma in 125 patients, 49 ofwhom were
a-fetoprotein negative

cytology No ofspecimens toe,oproeinnegative fet grotei tive

Benign 8 3 5
Atypical 6 2 4
Anaplastic 2 0 2
Consistent with hepatocellular

carcinoma 45 21 24
Diagnostic of hepatocellular
carcinoma 64 23 41

Total 125* 49 76

*One inadequate fine needle aspiration, three metastatic carcinomas, and four anaplastic tumours of uncertain histological type are
excluded from this table.
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Liver aspiration in the diagnosis of hepatocellular carcinoma in the Gambia

Table 3 Comparison offine needle aspiration cytology with histology of10 liver biopsies

Cytology Histology

Hepatocellular Metastatic Benign
carcinoma adenocarcinoma

Atypical 2*
Anaplastic - 1
Consistent with hepatocellular

carcinoma 2 -
Diagnostic of hepatocellular
carcinoma 4

*Both well differentiated hepatocellular carcinoma on histological biopsy.

into anaplastic (7), where no opinion could be given
on the tumour type, consistent with hepatocellular
carcinoma (46), where some of the tumour cells
bore resemblance to hepatocytes, and diagnostic of
hepatocellular carcinoma (64), when there was a
strong resemblance to hepatocytes. The seven
patients reported as anaplastic tumour included two
hepatocellular carcinomas and one metastatic
adenocarcinoma, which were confirmed by histolog-
ical biopsy, and four patients in whom the tumour
type was not identified. All the 64 patients with
cytology diagnostic of hepatocellular carcinoma fol-
lowed the expected clinical course of the disease.
Forty one were a-fetoprotein positive but 23 were
a-fetoprotein negative (Table 2). Among the 46
with cytology consistent with hepatocellular car-
cinoma one patient survived and a subsequent his-
tological biopsy did not show any evidence of
tumour. The cause of his right hypochondrial pain
and hepatomegaly remain unknown, but it is
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Fig. Benign hepatocytes in a fine needle aspiration. A

monolayer ofpolygonal cells with uniformn nuclei and

granular cytoplasm. Leishman. Original magnification
X160. Enlarged X5.

accepted that the cytology report was a false posi-
tive. The remaining 45 patients died of the disease.

Aspirates from four patients appeared macroscopi-
cally to consist of necrotic material and inflamma-
tory exudate. Microscopy showed hepatocellular car-
cinoma cells as well as inflammatory exudate. One
of these patients who had a fever was treated with
metronidazole and showed considerable improve-
ment, but a second liver aspiration confirmed the
diagnosis of hepatocellular carcinoma. The results of
amoebic fluorescent antibody tests received subse-
quently were negative for all four patients, who
eventually succumbed as a result of their liver
tumours.

Table 3 compares the cytology with the histology
of the 10 biopsies. The biopsies confirmed
hepatocellular carcinoma in eight patients. Two
patients whose aspiration cytology was equivocal
(atypical) and whose serum was a-fetoprotein nega-
tive had histological reports of well differentiated
hepatocellular carcinoma. One patient had metasta-
tic adenocarcinoma and one biopsy, which was

Fig. 2 Bile duct epithelial cells which characteristically
appear as small clusters ofuniform cells with little
cytoplasm. Nucleoli are not usually seen. Leishman.
Original magnification x 160. Enlarged xs.
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Fig. 3 Well differentiated hepatocellular carcinoma. Fine
needle aspiration ofliver. Leishman. Original magnification
x 160. Enlarged x 5.

taken two years after fa:se positive aspiration
results, did not show any tumour.

FINE NEEDLE ASPIRATION PROCEDURE

There were no complications attributable to the
procedure. It was well tolerated by the patients, who
complained of little pain and agreed to a second
aspiration when necessary. If the initial aspira1tion
yielded macroscopic blood in the syringe a second
aspiration was performed at a different site (with the
exception of the one patient described above)
because experience showed that a bloody specimen
usually contained few liver cells. Two patients had
aspirations on two separate occasions because the

Fig. 4 Fine needle aspiration ofliver from hepatocellular
carcinoma which consisted almost entirely of vacuolated
tumour cells (serum a-fetoprotein positive). Leishman.
Original magnification x 160. Enlarged x 5.

Ajdukiewicz, Crowden, Hudson, Pyne

first specimen was atypical but not -diagnostic. The
second specimen was diagnostic of hepatocellular
carcinoma in one and contained anaplastic tumour
cells in the other patient.

CYTOLOGY
Aspirates from benign liver contained fewer cells
than aspirates from liver tumours. The benign
hepatocytes are seen in regularly arranged mono-
layered sheets of polygonal cells with round or oval
nuclei (Fig. 1). Variation in nuclear size, multinuclea-
tion, and prominent nucleoli are common and par-
ticularly pronounced in the diseased liver. Cyto-
plasm is abundant and appears finely granular with
the Romanovsky stain. Bile pigment may appear in
the cytoplasm as dark blue granules. Bile duct
epithelium is often present and it is seen as clusters
or tubular formations of small cuboidal or columnar
cells (Fig. 2).
The aspirates reported as malignant nearly all

contained many cells which were crowded together
in such thick clusters that detailed morphology could
be determined only from thinner areas at the
periphery and between clusters. Malignant cytologi-
cal characteristics of increased cell size, raised nuc-
lear to cytoplasmic ratio, anisonucleosis, and mac-
ronucleoli were particularly striking. Cytoplasmic
and nuclear vacuolation were common but were also
seen in benign liver specimens. In hepatocellular
carcinoma the tumour cells usually show some
resemblance to benign hepatocytes in the quality of
the cytoplasm and cellular arrangement.5`
The specimens reported as diagnostic of

hepatocellular carcinoma were of two cytological
types. Some were well differentiated and moder-
ately well differentiated tumours in which the cells
were usually small as well as numerous and many
were arranged in tight clusters (Fig. 3). A consis-
tently high nuclear to cytoplasmic ratio disting-
uished these cells from dysplasia. One hepatocellu-
lar carcinoma in this category consisted entirely of
vacuolated cells (Fig. 4). The second type contained
strikingly pleomorphic cells (Fig. 5). In these mul-
tinucleation was frequent and the cells were less
cohesive.
The aspirates reported as consistent with

hepatocellular carcinoma could be classified as
poorly differentiated. The tumour cells were loosely
arranged and many had no cytoplasm (Fig. 6). The
diagnosis depended on a few clusters of better dif-
ferentiated cells which resembled hepatocytes and
might be seen in only a few areas of a slide, which
was dominated by poorly differentiated tumour
cells. Pleomorphism and multinucleation were not
generally a feature of this group.
The two anaplastic aspirations which were
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Fig. 6 Undifferentiated malignant cells which dominated
this fine needle aspiration ofliver from a patient with
hepatocellular carcinoma (serum a-fetoprotein positive). A
few groups ofdifferentiated tumour cells (not illustrated)
permitted a report ofconsistent with hepatocellular
carcinoma. Leishman. Original magnification x 160.
Enlarged x5.

confirmed as hepatocellular carcinomas by positive
a-fetoprotein results consisted of malignant nuclei
without cytoplasm or cellular cohesion. In the
absence of cytoplasmic or structural qualities the
diagnosis of hepatocellular carcinoma could not be
confirmed.
Three specimens illustrated the problem of distin-

guishing between dysplasia and well differentiated
hepatocellular carcinoma in cytological material.
These were hypercellular but well differentiated.
Two were reported as atypical because the nuclear
to cytoplasmic ratio was not sufficiently high for firm
diagnoses of hepatocellular carcinoma. One of these
patient's hepatocellular carcinoma was confirmed by
a positive a-fetoprotein result and the other by his-
tological biopsy. The third contained many abnor-
mal bare nuclei and was wrongly reported during the
first year of the study as consistent with hepatocellu-
lar carcinoma.

ASCITIC FLUID
Review of 89 patients with hepatocellular carcinoma
showed that 64 (71-9%) of them had ascites; para-
centesis was carried out on 49 of these patients
(Table 4).
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Table 4 Ascitic fluid from patients with hepatoma

Appearance No of Cytology
specimens

Tumour cells Atypical Negative Not done

Bloody 17 1 - 12 4
Clear 32 1 2 25 4
Total 49 2 2 37 8

Discussion

Fine needle aspiration has been used extensively in
clinical practice in Sweden since 1951,10-12 but it has
been little used in Africa.'314 This simple, outpatient
procedure was well tolerated by the Gambian
patients in this study. There were no apparent com-

plications and the procedure could be repeated eas-

ily if necessary. The technique is particularly suit-
able where the support facilities necessary for his-
tological biopsy are not available. The Gambian
patients generally present with advanced disease.
The tumour mass is large and extensive and the aspi-
rations could be done subcostally in all except one

patient.
Of 151 patients on whom fine needle aspiration

was performed there was only one failure to obtain
an adequate specimen. Hepatic malignancy was pre-
sent in 133 of the 151 patients diagnosed by a

combination of aspiration cytology, serum

a-fetoprotein, liver scan, and histological biopsy and
the disease followed the expected course. The cyto-
logy was reported as malignant in 117 (88.0% of the
patients with hepatic malignancy). There was one

false positive finding among the 117 cytological
diagnoses of malignancy, which gives a predictive
value'5 of positive diagnosis (true positives divided
by the sum of true positives and false positives) of
99-1%. There were 17 false negative results if the
inadequate specimen, the two patients with benign
aspiration who had metastatic carcinoma, and the
six atypical reports are included, which give a pre-
dictive value of a negative result (true negatives
divided by the sum of false negatives and true nega-
tives) of 51-4%. If the inadequate and atypical
reports are excluded the 10 false benign reports
make the predictive value of a benign report 64- 3%.
The value of the cytological diagnosis is shown by

the high proportion of correct positive diagnoses
and the small number of equivocal (six atypical)
diagnoses. The limitation of cytodiagnosis is illus-
trated by the one false positive report as well as the
six atypical reports. Most specimens can be classified
as benign or malignant without difficulty using only
basic cytological criteria, but there will be a few
specimens from which it may not be possible to dis-

tinguish reliably between hyperplasia or dysplasia
and hepatocellular carcinoma. In this series two of
the specimens were classified as atypical, but the
patients had well differentiated hepatocellular car-
cinoma and a third was reported as consistent with
hepatocellular carcinoma when no tumour was pres-
ent. These three aspirates contained abundant
hepatocytes with nuclear atypia and anisonucleosis,
but overt nuclear characteristics of malignancy were
absent. If the principle of avoiding a diagnosis of
hepatocellular carcinoma unless the nuclear abnor-
malities are accompanied by a raised nuclear to
cytoplasmic ratio'6 is strictly adhered to there are
unlikely to be any false positive cytological diag-
noses but there may be a small proportion of false
negative (atypical) reports. Further experience,
tumour markers, special staining of bile canaliculi,'7
or morphometry may elucidate this grey area, but
the test would no longer be simple and quick. Cau-
tion was exercised when samples contained only a
few cells with nuclear characteristics of malignancy
because it is known that considerable nuclear atypia
may be seen in benign liver disease and particularly
in dysplasia.'6 Five of the six atypical reports were in
this category, but all the patients turned out to have
hepatocellular carcinoma. Of the 27 benign reports
eight patients had hepatocellular carcinoma and we
conclude that these were sampling errors.
The division of positive cytology reports into ana-

plastic, consistent with hepatocellular carcinoma,
and diagnostic of hepatocellular carcinoma reflects
the degree of differentiation in the specimen. This
may vary throughout a tumour as illustrated by the
patient who had fine needle aspiration from both
right and left hypochondria, showing anaplastic
malignant cells in one and moderately well differen-
tiated hepatocellular carcinoma in the other.
Classification of the hepatocellular carcinoma
specimens according to their morphological appear-
ances subdivides the aspirates into well and moder-
ately well differentiated, pleomorphic, poorly dif-
ferentiated, and anaplastic. The first three types
have also been described by Tao et al9 in their
description of fine needle aspiration of 12 hepatocel-
lular carcinomas. They found the cytomorphological
features of hepatocellular carcinoma sufficiently dis-
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Liver aspiration in the diagnosis of hepatocellular carcinoma in the Gambia

tinctive from metastatic tumour to be diagnostic
whereas in this larger series there were seven ana-
plastic tumours which could not be typed.

Serum a-fetoprotein results were positive (>1000
,ug/l) in 76 of the 125 patients with hepatocellular
carcinoma (60 8%). The ratio of a-fetoprotein posi-
tive to negative results was 41:23 in the better dif-
ferentiated (diagnostic) specimens and 24:21 in the
less well differentiated tumours (consistent with
hepatocellular carcinoma). This could be inter-
preted as evidence that a-fetoprotein secretion is
more common in well differentiated hepatocellular
carcinoma, but on the other hand the two anaplastic
hepatomas were a-fetoprotein positive. Studies in
man'8 and with cultured cells'9 have related
a-fetoprotein synthesis to tumour dedifferentiation.
Firm conclusions should not be drawn from the aspi-
ration samples in view of their relatively small size
and the variation expected within tumours. Fine
needle aspiration was particularly valuable' when
hepatocellular carcinoma was suspected clinically
but the a-fetoprotein was negative, as shown by the
44 positive cytological diagnoses among 49
a-fetoprotein negative patients with hepatocellular
carcinoma. Aspiration was used more freely in
HBsAg positive patients than in HBsAg negative
patients even if their hep'atomegaly could be
accounted for by benign disease because of their
high risk of developing hepatocellular carcinoma.20
The isotope scan was a useful diagnostic aid but it

was unnecessary for guidance of fine needle aspira-
tion because of the advanced extent of the disease in
the Gambian patients. A subcostal approach was
used in all except one patient.
The poor diagnostic value of ascitic fluid examina-

tion is illustrated by the confident identification of
tumour cells in only two of 49 patients with
hepatocellular carcinoma. This was a similar finding
to that of Reynolds et al,2' who found tumour cells in
the ascitic fluid of only one patient of 25 with
hepatocellular carcinoma. It is necessary for the
tumour to have spread through the liver capsule or
to have metastasised on the peritoneum for malig-
nant cells to be present in the ascitic fluid. The
absence of tumour cells confirms that peritoneal
deposits of hepatocellular carcinoma are rare22 and
that the ascites is more commonly due to portal ven-

ous obstruction.
There are few reports of the use of fine needle

aspiration for cytological diagnosis of hepatocellular
carcinoma,9 1314 although the technique is widely
used for sampling metastatic tumour in the liver with
the guidance of imaging techniques.23-27 The proce-

dure is particularly suitable for countries where
medical resources are limited as in parts of South
Africa and south east Asia, where hepatocellular

carcinoma is common. Complications such as
haemorrhage, peritonitis, or needle tract deposition
of tumour are rare23 28-31 and usually attributed to
use of needles wider than 0-8 mm30; wide bore nee-
dle biopsy of hepatocellular carcinoma is relatively
hazardous because of the vascular character of the
tumour.2132 Treatment of hepatocellular carcinoma
in developing countries is limited8 and accurate
diagnosis to exclude treatable conditions is therefore
of particular importance. This paper shows the value
of fine needle aspiration for cytological diagnosis of
hepatocellular carcinoma in a country where the
disease is prevalent.
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the Department of Obstetrics and Gynaecology, St
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a-fetoprotein estimations. We are also grateful to
Professor Robert L Peters, Dr Ashley Price, and
Professor Gerard Slavin for interpretation of the his-
tological biopsies.
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