158

SYMPOSIUM

Ultrasonically guided fine needle puncture of focal liver lesions

Review and personal experience
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Abstract

Despite recent advances in diagnostic imaging of the liver, the
management of a patient with focal liver lesions often depends on
obtaining tissue for histological diagnosis. Ultrasound guided fine
needle biopsy is recommended as a safe and reliable method for
cyto-histological confirmation of suspected hepatic malignancy. A
fine needle is conventionally defined as having an outer diameter
= 0.9mm or = 19 G. Ultrasound guided fine needle aspiration
cytology is found reliable for diagnosing malignancy. Limitations
of this method are inadequate sampling and limited value in diagnosis
of well-differentiated malignant tumours and benign tumours. Ul-
trasound guided fine needle cutting biopsy allows to obtain tissue
for histological examination according to the Menghini technique.
Both methods have high sensitivity, specificity and accuracy in
detecting malignancy. In a personal series of 50 fine needle aspiration
cytologies, a sensitivity for malignancy of 87% was obtained, with
a specificity of 1009%. The insufficient sampling rate, however, was
10%. Ultrasound guided fine needle trucut biopsy combines the
advantages of a fine needle and a better sampling quality ; a lower
insufficient sampling rate can be expected without increase in
complication rate. Despite the availability of numerous manually
operated or (semi-) automated devices, little data have been published
up to now on liver lesions. In our hands, it has proven to be a
safe and reliable method, with low insufficient sampling rate, allowing
correct identification of primary liver malignancies, correct suggestion
of the primary source of the majority of metastases and correct
identification of most benign liver lesions. Therefore it is considered
as the method of choice when focal noneystic liver lesions are to
be biopsied. (Acta gastroenterol. belg., 1998, 61, 158-163).

Key words : liver lesions, ultrasound guidance, fine needle aspiration
biopsy, fine needle trucut biopsy.

1. Introduction

Improved imaging techniques in medicine have led
to a more frequent detection of sometimes small focal
liver lesions. A typical simple cyst presents on ultra-
sound as a round, sharply demarcated echofree area
with distal acoustic enhancement (Fig. 1). A typical
haemangioma presents as a small, sharply demarcated
hyperechoic lesion, mostly in close contact with a
branch of a hepatic vein (Fig. 2). However, focal liver
lesions may present atypically. Haemangiomas may
have an echopoor aspect or show heterogeneity espe-
cially when they are large. The echopattern of met-
astases may vary from echorich to almost echofree,
without consistent correlation to tumour type. Also
other imaging techniques do not always allow to
characterize the lesions. There is a need for a precise
invasive procedure allowing tissue sampling for cyto-
logical or histological examination. In comparison with
computed tomography, ultrasound (US) guidance al-
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Fig. 1. — Subcostal section through the right liver showing
a typical liver cyst (arrow) with distal acoustic enhancement.

Fig. 2. — Longitudinal section through the right liver showing
a typical haemangioma (arrow) in contact with a hepatic vein
(arrowpoint).
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lows a quick, safe and relatively inexpensive means of
percutaneous puncture of space-occupying liver lesions.
It can be performed bed-side and does not expose to
radiation.

2. Indications to perform biopsy
of focal liver lesions

US guided liver biopsy is carried out for following
three main indications (2).

1. To verify the presence of liver metastases in patients
with known malignant disease in order to assess the
correct stage of the disease, and thus defining the
oncological management.

2. To determine the nature of the primary tumour in
patients with liver metastases and occult malignant
disease.

3. To obtain the cytological or histological background
of focal liver lesions, suspect but not certain, for
malignancy.

3. Percutaneous liver biopsy techniques

Liver biopsy is being performed since the end of the
19th century. Two types of needles are used. The
Menghini needle obtains a specimen by aspiration (3).
The Trucut needle is sheathed with an outer cannula
and an inner cutting needle (4). For diagnosis of diffuse
liver disease large bore needles are used, mostly with
an outer diameter of 14 G (2.1 mm) or 16 G (1.65 mm).
The amount of liver tissue obtained with a 14 G needle
is approximately 50 mg (5). For the diagnosis of liver
tumours, fine needle guided biopsy is particularly
useful. A fine needle has an outer diameter equal to
or less than 0.9 mm (19 G) (2). The amount of liver
tissue obtained with a 22 G (0.7 mm) needle is only
4-5 mg, which makes this approach unsuitable for
diagnosing diffuse liver disease (5). The complication
rate, however, depends on the calibre of the needle.

In the seventies, Holm et al. constructed special
ultrasound probes to guide the puncture of focal
lesions (6). US guided fine needle biopsy is now gener-
ally accepted as a reliable and safe technigue to examine
focal liver lesions. Three different types of fine needles
can be used (Fig. 3).

— Fine needle aspiration biopsy (FNAB) with a spinal
needle having a bevel of varying angulation but no
cutting edge is suitable to obtain small tissue samples
for cytological examination. During biopsy negative
pressure is applied with a syringe. A fine needle
mounted on a syringe in an aspiration handle is ideal
for one-handed manipulation, because one hand is
engaged in holding the transducer.

— Fine needle cutting biopsy (FNCB) is performed
with a needle having a cutting tip with or without a
bevel, which enables to obtain tissue for histology.

FNAB

FNCB

N

FNTCB — >

Fig. 3. — Needle tips. a) FNAB using a needle without cutting
edge; b) FNCB with a short bevel and a cutting tip ;
¢) FNTCB with an inner stylet with a notch and a cutting
sheath.

Histological biopsy requires the presence of a stylet,
preventing the biopsy from being fragmented or dis-
torted by violent aspiration into the syringe. The
Surecut® needle is a modified Menghini needle uniting
needle, stylet and syringe. The stylet is attached to the
plunger of the syringe. As the plunger is retracted and
negative pressure applied, the stylet moves with it,
revealing the cutting tip of the needle. This device can
be manipulated with one hand.

— Fine needle trucut biopsy (FNTCB) combines a fine
needle with a trucut technique. This needle has an inner
stylet with a side notch and a cutting sheath. Numerous
manually operated and automated devices are available.

4. Cytology or histology

Aspiration cytology is a reliable method of diagnosing
malignancy in most tissues. False negatives occur,
because of faulty guidance and sampling error due to
small tumour size, inexperience, or a particularly deep
and inaccessible site. A major cause of failure is
inadequate sampling because of inappropriate or too
few cells being harvested : fibrotic lesions, necrotic
tumours, vascular tumours such as haemangiomas.
Furthermore, cytology in its own is inadequate in some
patients with well-differentiated tumours such as cho-
langiocarcinomas, hepatocellular carcinomas or lym-
phomas, and benign tumours.

Specimens for histological evaluation have many
advantages. The specimen can be oriented in relation
to the tumour mass and surrounding tissues, numerous
sections can be taken and hence a number of different
staining techniques can be used. In contrast with
cytology, where isolated cells or cell groups are studied,
histological specimens allow to evaluate the cells in their
mutual relationship.
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Fine needle histology has been found to be superior
to cytology in the diagnosis of benign liver lesions,
hepatocellular carcinomas and lymphomas (5,7,8).

5. Principles of ultrasonically guided biopsy

In its simplest way an US guided biopsy is performed
free-handed. The needle is introduced close to the
transducer and visualized as it enters the soundfield.
The needle, however, will not be visualized when it
takes a wrong direction and leaves the soundfield, that
is only a few millimetres in width. This procedure is
therefore only suited for superficial and large structures.
Guiding mechanisms ensure that the needle follows a
predetermined path in the soundfield and make accurate
needle placement possible. A special linear array punc-
ture transducer contains a needle canal. A crystal is
missing where the needle penetrates the face of the
transducer causing a vertical defect in the ultrasound
image (Fig. 4). Any transducer can be mounted with
a steering attachment guiding the needle into the
soundfield from the side.

6. Results of different US guided fine needle
techniques for biopsy of focal liver lesions

The primary objective of fine needle biopsy of focal
liver lesions is to differentiate between malignant and
nonmalignant space-occupying lesions. The results in
most series are evaluated by different indices (Table I).
Sensitivity (true positive results) is the percentage of
biopsy specimens read as abnormal in the group of
patients with proven malignant disease. Specificity (true
negative results) is the percentage of biopsy specimens
read as normal in all patients free of malignant disease.
Overall accuracy is defined as the percentage of the
correct abnormal and normal readings in all patients.
The predictive value of positive or negative result is
defined as the percentage of normal or abnormal
readings proven to be correct.

Other objectives of fine needle biopsy of focal liver
lesions could be the correct differentiation of primary

P. P. Michielsen et al.

Fig. 4. — Ultrasound image with the linear array puncture
transducer showing the needle tip (arrow) in a liver tu-

mour (T).

Table [. — Diagnostic indices used to evaluate
the results of fine needle biopsies

— Sensitivity : TP / (TP + FN) X 100%

— Specificity : TN / (FP + TN) X 100%

— Accuracy : (TP + TN) / (TP + FP + TN + FN) X 100%
— Predictive value + test : TP / (TP + FP) X 100%

— Predictive value - test : TN / (FN + TN) X 100%

TP : true positives ; TN : true negatives ; FP : false positives ;
FN : false negatives.

malignant liver lesions, the correct prediction of the
primary tumour of liver metastases, and the correct
identification of focal benign lesions. Another interesting
aspect of comparison of different methods is the rate
of insufficient sampling, which often is not taken into
account when calculating diagnostic indices.

A summary of literature data on US guided FNAB
and FNCB of liver lesions is given in Table II (8-15).

Table II. — Literature data on FNAB/FNCB of liver lesions

Author (year) Reference Type of Number of | Sensitivity | Specificity | Accuracy | Predictive value Insufficient
needle biopsies (%) (%) (%) neg. test (%) sampling rate (%)

Montali (’82) 9 FNAB 126 92 100 94 72 4.8
Holm (’85) 2 FNAB 247 91 100 92 60 0
Holm ('85) 2 FNCB 75 94 100 96 88 1.3
Sautereau ('87) 10 FNAB 97 83 93 86 83 6.2
Limberg ('87) 8 FNCB 84 88 100 93 84 ?
Solmi (’89) 17 FNCB 85 91.5 100 91.5 NA 29.5
Dumas (90) 11 FNAB 199 92 100 92 90 5
Fornari (90) 12 FNAB 481 93 100 95 84 0
Buscarini (90) 13 FNAB 972 91 99 93 81 ?
Buscarini (90) 13 FNAB 484 93 100 95 84 ?
Buscarini (90) 13 FNAB+CB 493 97 100 98 91 ?
Fornari (94) 14 FNAB/CB 395 86 100 90 73 1.3
Borzio (94) 15 FNAB 93 78 71 76 48 7.5
Borzio (94) 15 FNCB 97 81 86 81 58 3.1
Michielsen (this paper) | FNAB 50 87 100 89 58 10
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Table I11. — Literature data on (F)NTCB of liver lesions
Author (year) Reference Type of Number of | Sensitivity | Specificity | Accuracy | Predictive value Insufficient
size biopsies %) (%) (%) neg. test (%) sampling rate (%)

Jennings (’89) 16 18G 84 94 100 95 83 0

Solmi (’89) 17 21G 85 91 100 91 NA 4.7
Tikhakoshi (93) 18 180r20 G 89 94 100 99 98 6.7
Duysburgh (97) 27 21G 68 90 100 92 81 1.5

NA : not available

It is obvious that sensitivity and specificity in detecting
malignancy are high. The predictive value of a negative
test (nonmalignancy), however, often is low. This
means that a nonmalignant result is not that certain.
The rate of insufficient sampling can be high, and is
not always mentioned in the results.

From FNTCB a better sample quality for histological
examination and a lower insufficient sampling rate can
be expected without an increase in the complication
rate. Despite the increasing popularity of automated
biopsy guns, little data are available in the literature
(Table III). Jennings et al. (16) report on US guided
trucut biopsies in 84 focal liver lesions with a 18 G
(1.2 mm) spring-loaded device, describing no insufficient
sampling. Solmi er al. (17) performed US guided
FNTCB with a 21 G (0.8 mm) Urocut® needle in
85 patients with focal liver malignancy and reported
an insufficient sampling rate of only 5%. The Urocut®
needle is a fully manually operated trucut device. As
only malignant lesions were examined, the predictive
value of a negative test was not evaluable. Tikhakoski
et al. (18) report on 83 focal liver lesions punctured
with a 18 or 20 G cutting needle, not entirely fitting
with the definition of a fine needle.

7. Complications

The complication rate of percutaneous liver biopsy
is well known. A multicentre retrospective study of
68,276 liver biopsies by Italian investigators yielded a
mortality rate of 0.009% and an overall complication
rate of 2.29%, the risk being less with the use of the
Menghini needle as compared to the Trucut tech-
nique (19). In a more recent series of 9,212 biopsies,
there was a 0.119% fatality rate (20). The complication
rate clearly depends on the calibre of the needle used.
The risk of fine needle biopsy is low. About 0.5% minor
complications, 0.05% major complications requiring
surgery or having other sequelae, and 0.008% mortality
rate are reported (21-23). Patients with bleeding ten-
dency or with prothrombin time < 509% and platelet
count < 70-100 X 10%/1 are mostly excluded. Even the
possible angiomatous nature of hepatic lesions should
not be considered an absolute contraindication to
biopsy (24,25). To minimize the risk, a route traversing
normal liver when performing such biopsies is recom-
mended (26). Cutting fine needles do not cause more
complications than aspiration fine needles (22). Sub-

cutaneous seeding after percutaneous US guided fine
needle aspiration of liver tumours is a rare complication
and only a few cases have been reported (27). It is
estimated between 1/10,000 and 1/30,000 punctures.
It increases with the diameter of the needle, the number
of passages through the lesion and the amount of
normal parenchyma around the lesion to be traversed
by the needle. It is therefore recommended to have a
minimum of 1 cm of normal parenchyma surrounding
the mass (27).

8. Personal results

We have been performing US guided fine needle
biopsies on focal liver lesions since 1981. Prior to 1990,
FNAB was performed on focal solid liver lesions. A
series of 50 FNAB biopsies in 50 consecutive patients
was analyzed. The patients were 29 males, 21 females,
mean age 62 years, range from 24 to 84 years. The
FNAB was performed with a 22 G (0.7 mm) needle of
10 cm, for the aspiration we used a disposible syringe
of 20 ml fitted in a holder. The lesions were localized
by means of a real-time puncture transducer (Toshiba),
4 or 5 MHz. The aspirate was smeared out on glass
slides, fixed for 15 minutes in p.a. methanol and stained
for May-Griinwald Giemsa, or treated with a spray
fixative (Merckofix or Scires) and stained according
to Papanicolaou. The final diagnoses, established by
histology of material obtained by surgery, endoscopy
or autopsy, or by a clinical course consistent with the
diagnosis, were : 8 benign liver lesions (among them
5 haemangiomas), 42 malignant lesions (among them
2 hepatomas and 1 cholangiocarcinoma). The results
are given in Tables II and IV. In 5 patients (10%) in-
sufficient material was obtained for cytologic diagnosis
(peripheral blood or only necrotic cells). Out of 38 ma-
lignant tumours, 33 were correctly diagnosed (sensitivity
for malignancy 87%). Among the 5 false negatives was
1 hepatoma. There were no false positives (specificity
for malignancy 1009%). The predictive value for a
nonmalignant result was only 58%. The benign lesions
could not be specificd. There were no complications
following the procedure, not even when puncturing
haemangiomatous lesions.

From 1990 on we use US guided FNTCB (Temno
Biopsy Gun®, Bauer), 21 G (0.8 mm), 15 cm long, to
puncture solid focal liver lesions. This 15 a semi-
automated device. After needle placement with the tip
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Table IV. — Fine needle aspiration cytology of focal liver lesions,
correlation between cytological diagnosis and final diagnosis

Cytological diagnosis

Final diagnosis | Malignant cells

Normal liver cells

Insufficient material | Total

Malignant 33
Benign 0
Total 33

5 4 42
7 1 8
12 5 50

just in front of the lesion, the central stylet is advanced
manually by means of a plunger on the end of the
handle to expose the side notch. After the plunger is
advanced into the lesion, the outer cannula is thrusted
forward by triggering a spring loaded device, thus
trapping the specimen in the exposed side notch
(Fig. 5). This device allows accurate manual positioning
of the central stylet into the lesion. Furthermore, the
biopsy gun can be operated by one hand, thus leaving
one hand free to manipulate the echotransducer, used
to guide the biopsy. An illustration of the tissue core
obtained with the Biopty gun is given in Fig. 6. The
results of a preliminary series of 68 evaluable fine needle
trucut biopsies are published in detail elsewhere (28)
and are summarized in Table III. There was only
1 insufficient sample (2%). All primary liver malignan-
cies (11/11) and 87% (35/40) of the secondary malig-
nancies were correctly diagnosed, in 57% of the latter

Fig. 5. — Four steps in fine needle trucut biopsy with a

Temno® Biopsy Gun :

1. Introduction of the needle into the liver until the needle
tip is just in front of the lesion.

2. Advancement of the central stylet into the lesion in order
to expose the side notch (manually).

3. Protrusion of the cutting cylinder over the stylet (auto-
mated).

4. Retraction of the fired biopsy needle.
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a correct primary tumour was suggested. Also 12/17
benign liver lesions were correctly diagnosed. There was
only 1 complication, an intraperitoneal bleeding neces-
sitating transfusion.

Fig. 6. — Haematoxylin-eosin stained paraffin section of a
fragmented tissue core obtained with the Biopty gun, com-
posed of normal liver (arrows) and metastasis of a pancreatic
neuro-endocrine tumour (arrowheads) (magnification X 50).

The FNAB and FNTCB were statistically compared.
There was no significant difference in age (Student’s
t-test for unpaired observations) or gender (chi-square
test) distribution. The sensitivity for malignancy and
predictive value of a nonmalignant result were not
significantly different (chi-square test). The insufficient
sampling rate tended to be lower in the FNTCB series,
but the difference did not reach statistical difference
(p = 0.084, chi-square test).

Although sensitivity, specificity and accuracy in the
two series are similar, the latter method is now
preferred on solid lesions because of improved detection
of primary liver malignancies, possible identification of
the origin of metastases and the possibility to identify
benign lesions. Also the rate of insufficient sampling
tends to be lower. We now reserve FNAB for cystic
lesions to be punctured. For the aspiration of pus US
guided 18 G (1.2 mm) needles are used.

9. Conclusions
US guided fine needle biopsy of focal liver lesions

is a safe and highly accurate technique to diagnose
malignancy. FNTCB combines the safety of a fine



Ultrasonically guided fine needle puncture of focal liver lesions

needle with the possibility to obtain a more accurate
histologic diagnosis of primary liver malignancies,
correct identification of the nature and possible origin
of secondary liver malignancies and correct identifica-
tion of benign liver lesions, together with a low rate
of insufficient sampling.

References

10.

11,

. PEN JH,

PELCKMANS PA.,, VAN MAERCKEYM, DE-
GRYSE H.R., DE SCHEPPER A.M. Clinical significance of focal echo-
genic liver lesions. Gastrointest. Radiol., 1986, 11 : 61-66.

. HOLM H.H., TORP-PEDERSEN S., LARSEN T., JUUL N. Percutane-

ous fine needle biopsy. Clin. Gastroenterol., 1985, 14 : 423-449,

. MENGHINI G. One-second biopsy of the liver. Problems of its clinical

application. N. Engl. J. Med., 1970, 283 : 582-585.

. RAKE M.D., ANSELL 1.D., MURRAY-LYON LM., WILLIAMS R.

Improved liver-biopsy needle. Lancer, 1969, ii : 1283,

. HALL-CRAGGS M.A., LEES W.R., Fine needle biopsy: cytology,

histology or both ? Gue, 1987, 28 : 233-236.

. HOLM H.H. Procedure of ultrasonically guided puncture. Ir : Ultrason-

ically Guided Puncture Technique. HOLM H.H., KRISTENSEN J.K.
(eds), Munksgaard, Copenhagen, 1980, p. 105-107.

. TORP-PEDERSEN S., JUUL N., NYBERG M. Histological sampling

with a 23 gauge modified Menghini needle. Br. J. Radiol., 1984, 57:
151-154.

. LIMBERG B., HOPKER W.W., KIMMERELL B. Histologic differential

diagnosis of focal liver lesions by ultrasonically guided fine needle biopsy.
Gut, 1987, 28 : 237-241.

. MONTALI G., SOLBIATI L., CROCE F.,, IERACE T., RAVETTO C.

Fine-needle aspiration biopsy of liver focal lesions ultrasonically guided
with a real-time probe. Report on 126 cases. Br. J. Radiol., 1982, 55:
717-723.

SAUTEREAU D., VIRE O., CAZES PY.,, CAZALS J.B.,, CATAN-
ZANO G., CLAUDE R., PILLEGRAND B. Value of sonographically
guided fine needle aspiration biopsy in evaluating the liver with sonographic
abnormalities. Gastroenterology, 1987, 93 : 715-718.

DUMAS O., ROGET L., COPPERE H., DAVID A., RICHARD P,
BARTHELEMY C., VEYRET C., AUDIGIER J.-C. Etude comparée des
données de Ja cytoponction 4 I'aiguille fine et des aspects échographiques
des formations tumorales hépatiques en fonction des circonstances de
découverte. Gastroenterol. Clin. Biol., 1990, 14 : 67-73.

. FORNARIF, CIVARDI G., CAVANNA L., ROSSI S,, BUSCARINI E.,

DI STASI M., SBOLLI G., BUSCARINI L. Ultrasonically guided fine-
needle aspiration biopsy : a highly diagnostic procedure for hepatic tumors.
Am. J. Gastroenterol., 1990, 85 : 1009-1013.

. BUSCARINI L., FORNARI F., BOLONDI L., COLOMBO P, LIV-

RAGHI T., MAGNOLFI F.,, RAPACCINI G.L., SALMI A. Ultrasound-
guided fine-needle biopsy of focal liver lesions : techniques, diagnostic

14.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

163

accuracy and complications. A retrospective study on 2091 biopsies. J.
Hepatol., 1990, 11 : 344-348.

FORNARI F., FILICE C., RAPACCINI G.L., CATURELLIE., CA-
VANNA L., CIVARDI G., DI STASIM., BUSCARINI E., BUSCA-
RINI L. Small (<5 3 cm) hepatic lesions. Results of sonographically guided
fine-needle biopsy in 385 patients. Dig. Dis. Sci., 1994, 39: 2267-2275.

. BORZIO M., BORZIO F., MACCHIR., CROCE A.M., BRUNO S.,

FERRARI A., SERVIDA E. The evaluation of fine-needle procedures for
the diagnosis of focal liver lesions in cirrhosis. J. Hepatol., 1994, 20 :
17-121.

. JENNINGS PE., DONALD J1.J., CORAL A, RODEJ., LEES W.R.

Ultrasound-guided core biopsy. Lancet, 1989, i: 1369-1371.

. SOLMI L., MURATORI R., BRAMBATI M., GANDOLFI L. Compar-

ison between the 21-gauge Urocut needle and the 21-gauge Surecut needle
in echo-guided percutaneous biopsy of neoplastic liver lesions. Surg.
Endosc., 1989, 3 : 38-41.

. TIKKAKOSKI T., PAIVANSALO M., SINILUOTO T., HILTUNEN S.,

TYPPO T., JARTTI P, APAJA-SARKKINEN M. Percutaneous ultra-
sound-guided biopsy. Fine needle biopsy, cutting needle biopsy, or both ?
Acta Radiologica, 1993, 34 : 30-34.

PICCININO F.,, SAGNELLI E., PASQUALE G., GIUSTI G. Compli-
cations following percutaneous liver biopsy : A muiticentre retrospective
study on 68,276 biopsies. J. Hepatol., 1986, 2 : 165-173.

MeceGILL D.B., RAKELA J., ZINSMEISTER A R., OTT B.J. A 2]-year
experience with major hemorrhage after percutaneous liver biopsy. Gas-
troenterology, 1990, 99 : 1396-1400.

FORNARI F., CIVARDI G., CAVANNA L., DI STASI M., ROSSI S,
SBOLLI G., BUSCARINI L., THE COOPERATIVE ITALIAN STUDY
GROUP. Complications of ultrasonically guided fine-needle abdominal
biopsy. Results of a multicenter Italian study and review of the literature.
Scand. J. Gastroenterol., 1989, 24 : 949-955.

SMITH E.H., Complications of percutaneous abdominal fine needle
biopsy. Review. Radiology, 1991, 178 : 253-258.

WEISS H., DUNTSCH U., WEISS A. Risiken der Feinnadelpunktion —
Ergebnisse einer- Umfrage in der BRD (DEGUL-Umfrage). Ultraschall,
1988, 9 : 121-127.

SOLBIATI L., LIVRAGHI T., DE PRA L., IERACET., MASCI-
ADRI N., RAVETTO C. Fine-needle biopsy of hepatic hemangioma with
sonographic guidance. Am. J. Radiol., 1985, 144 : 471-474.

CATURELLI E., RAPACCINI G.L., SABELLIC., DE SIMONEE,
FABIANO A., ROMAGNA-MANOJA E., ANTI M., FEDELI G. Ultra-
sound-guided fine-needle aspiration biopsy in the diagnosis of hepatic
hemangioma. Liver, 1986, 6 : 326-330.

TERRIFF B.A., GIBNEY R.G., SCUDAMORE C.H. Fatality from fine-
needle aspiration biopsy of a hepatic hemangioma. Am. J. Radiol., 1990,
154 : 203-204.

ABDELLIN., BOUCHE O, THIEFIN G., RENARD P.,, FLAMANT J.-
B., ZEITOUN P. Essaimage sous-cutané sur le trajet d’une ponction
cytologique percutanée & l'aiguille fine d’une métastase hépatique d’un
adénocarcinome colique. Gastroenterol. Clin. Biol., 1994, 18 : 652-656.
DUYSBURGH I, MICHIELSEN P., FIERENS H., VAN MARCK E.,
PELCKMANS P. Fine needle trucut bjopsy of focal liver lesions : a new
technique. Dig. Dis. Sci., 1997 (in press).

Acta Gastro-Enterologica Belgica, Vol 1.XI, April-June 1998



