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Does the size of the needle influence
the number of portal tracts obtained through
percutaneous liver biopsy?
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Aim. Liver biopsy (LB) is often essential for the diagnosis and staging of chronic viral hepatitis. The aim of
our paper was to establish if the size of the biopsy needle influences the number of portal tracts obtained
through LB. Material and methods. We conducted a retrospective study on 596 echoassisted percutaneous LBs performed in the Department of Gastroenterology and Hepatology Timisoara
during a 4 years
,
period. We included only those biopsy results that had mentioned both the type of needle and the number of portal tracts. All LBs were echoassisted and performed with Menghini modified needles 1.4 and 1.6 mm
in diameter (technique with two passages into the liver). The liver fragments were analyzed by a senior
pathologist and Knodell score was used to describe necroinflammatory activity as well as fibrosis. We compared the number of portal tracts obtained with 1.4 vs. 1.6 Menghini needles. Results. Type 1.4 mm Menghini needles were used for 80 LBs, while 1.6 mm type were used in 516 LBs. Liver fragments obtained with
1.6 mm Menghini needles had a significantly higher mean number of portal tracts as compared to those
obtained with 1.4 needles (24.5 ± 10.6 vs. 20.8 ± 8.6, p = 0.003). Conclusion. The 1.6 mm Menghini needles
provide better liver biopsy specimens, with higher number of portal tracts, as compared to 1.4 mm Menghini needles.
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INTRODUCTION
Liver biopsy (LB) is still considered as the gold
standard method for the evaluation of hepatic involvement in chronic hepatitis, despite the fact that
non-invasive methods (serological markers and elastographic methods) are used more and more in daily
practice.
To remain the gold standard method, LB must be
accurate enough in regard to the size and number of
portal tracts of the tissue fragments. Liver samples 14 cm in length are obtained by LB (preferably at least
1.5 cm).1 Usually, a liver specimen is considered to be
adequate for pathological exam if it is longer than
25 mm and if it includes more than 8 portal tracts2
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or more than 11 portal tracts, in the opinion of other
authors.3 Colloredo, et al.4 showed that the shorter
the liver sample obtained by LB is, the greater is the
chance to underestimate the severity of fibrosis and
of necroinflammatory lesions. In a mathematical model created by Bedossa,5 an estimate bioptic liver
fragment 25 mm long, can lead to an error rate of
25% and the optimal size of specimen is 40 mm.
Several studies showed that, in daily practice, the
liver fragments obtained by LB are not long enough
for a correct histological evaluation. A multicentre
study performed in France showed that the median
length of the fragment obtained by LB was 15 mm,6
and another French study6 showed that from 323
LB analyzed, 49 (15.2%) were considered as uninterpretable by the pathologist. In another study performed on 1,257 LB6, in 132 cases (10.5%), the
fragments were considered uninterpretable by the
pathologist. Thus, considering the estimation from
the mathematical model of Bedossa and the reality
from these French studies, the rate of diagnostic
error can rise to 30-40% and this is unacceptable for
a gold standard method.
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The aim of our study was to establish if the size
of the needle (1.4 vs. 1.6 mm) influences the number
of portal tracts obtained through LB.

MATERIAL AND METHODS
We conducted a retrospective study on 596 echoassisted percutaneous LBs performed in our Department during a 4 years period (2006-2009) for the
evaluation of chronic diffuse liver diseases. We included only those biopsy results that had mentioned
both the type of needle and the number of portal
tracts. All LBs from this study were echoassisted
and performed with Menghini modified needles 1.4
and 1.6 mm in diameter (technique with two passages into the liver), with the patient laying on the
left side the place of the biopsy is chosen by
means of the ultrasound, usually on the axillary anterior or middle line, so that the costo-phrenic sinus
or other structures should be avoided (gall-bladder,
colon, intrahepatic vessels, cysts and haemangiomas
– when present). The place of the biopsy was marked and after i.v. sedation the liver biopsy was performed randomly with modified Menghini needles of
either 1.4 or 1.6 mm (Hepafix; B Braun Melsungen
AG, Germany) with 2 passages, with a very short
intrahepatic time. Whenever liver cirrhosis was suspected, the 1.6 mm needle was used in order to avoid
tissue fragmentation. The 1.6 mm needle was more
frequently used as compared to the 1.4 mm needle.
An informed consent was signed by all the patients
before performing LB.
The liver fragments were analyzed by a senior pathologist, the number of portal tracts was assessed
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(including only the complete, intact portal tracts)
and Knodell score was used to describe necroinflammatory activity as well as fibrosis. Fibrosis was staged on a 0-4 scale: F0-no fibrosis, F1-fibrous portal
expansion, F3-bridging fibrosis (portal-portal or portal-central linkage) and F4-cirrhosis.
The statistical analysis was performed using the
WINK SDA Software, 7th. Edition (Texasoft, Cedar
Hill, Texas, USA) and MedCalc Software (MedCalc
program, Belgium). In case of numerical variables
(mean number of portal tracts, age), mean value
and standard deviation were calculated. Differences
between numerical variables were analyzed by
nonparametric tests (Mann-Whitney or KruskalWallis tests). The Chi-square (χ2) test (with Yates’
correction for continuity) was used for the comparison of two proportions expressed as a percentage
(n designates the total number of patients included
in a particular subgroup). 95% confidence intervals
were calculated for each predictive test. A p-value
< 0.05 was regarded as significant for each statistic
test.

RESULTS
Type 1.4 Menghini needles were used for 80 LBs,
while 1.6 type was used in 516 LBs. The main characteristics of the patients in whom liver biopsy was
performed with the 2 types of needles are presented
in the table 1.
The mean number of portal tracts obtained with
1.6 mm Menghini was significantly higher than that
obtained with 1.4 mm needles: 24.6 ± 10.6 vs. 20.8
± 8.6, p = 0.003.

Table 1. The main patients’ characteristics in both study groups, in which LB was performed with 1.4 or 1.6 mm Menghini needles.
1.4 Menghini needle

1.6 Menghini needle

p

Number of LB performed
Mean age (years)

80
48.1 ± 10.8

516
46.7 ± 12.2

0.33

Gender
Male
Women

n = 31(38.7%)
n = 49 (61.3%)

n = 204 (39.5%)
n = 312 (60.5%)

0.98
0.98

Distribution of fibrosis
(according to the
Knodell score system)

F0: n = 12 (15%)
F1: n = 47 (58.8%)
F3: n = 20 (25%)
F4: n = 1 (1.2%)

F0: n = 26 (5.1%)
F1: n = 314 (60.8%)
F3: n = 167 (32.4%)
F4: n = 9 (1.7%)

0.001
0.82
0.23
0.88

Etiology of chronic
liver disease

Chronic hepatitis B: n = 14 (17.5%)
Chronic hepatitis C: n = 61 (76.3%)
Coinfection: n = 1 (1.2%)
Nonviral: n = 4 (5%)

Chronic hepatitis B: n = 134 (25.9%)
Chronic hepatitis C: n = 347 (67.3%)
Coinfection: n = 14 (2.7%)
Nonviral: n = 21 (4.1%)

0.13
0.13
0.67
0.94
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Table 2. The mean number of portal tracts obtained with 1.4 and 1.6 mm Menghini needles according to the fibrosis stage.
Fibrosis severity
1.4 mm needles
F0
F1
F3
F4

Mean number of PT
1.6 mm needles

15.5±5.9 (n = 12)
20.8±9.6 (n = 47)
23.6±5.9 (n = 20)
Sample too small
(uninterpretable) (n = 1)

When we considered different stages of fibrosis,
the mean number of portal tracts obtained with 1.6
needles vs. 1.4 mm needles was higher in patients
with F0, F1 and F3, but the difference did not reach
statistical significance (Table 2). When liver cirrhosis was suspected, in almost all cases the 1.6 mm
Menghini needles were used, as it can be seen in
table 2. All these may explain why the number of
portal tracts obtained with 1.6 mm Menghini
needles was significantly higher although there was
no significant difference between the mean number
of portal tracts obtained with 1.4 and 1.6 mm needles in patients with F0, F1and F3 stage.
No complications or fatalities in relationship with
percutaneous liver biopsy were recorded during the
study period.
Another target of our study was to see how often
we did not obtain enough histological material at liver biopsy using Menghini needle (less than 8 portal
tracts). The proportion of LB’s specimens with less
than 8 portal tracts was similar for both 1.4 and 1.6
mm needles: 8 cases (3.7%) vs. 14 cases (2.7%)
(p = 0.87). This is probably not related to the biopsy needle used but to other patient related factors
(i.e. obesity).

DISCUSSIONS
Mainly two types of biopsy needles are used for
performing LB: cutting needles (Tru-Cut, Vim-Silverman) and suction needles (Menghini, Klatzkin,
Jamshidi), either using a free-hand technique or an
automatic (gun) biopsy device. There are only a few
published studies which tried to find out if the type
of needle used for LB (suction vs. cutting needle)
had any influence on the quality of the liver sample.
In a Dutch study7 that compared standard TruCut needle with a new automatic biopsy gun (Acecut), the performance of the automatic needle was
superior and more consistent with respect to tissue
yield, but post-biopsy pain and post-biopsy use of
analgesics was observed after automatic biopsy gun.

16.7 ± 9.6 (n = 26)
23.8 ± 10.2 (n = 314)
26.8 ± 10.7 (n = 167)
30.4 ± 11.8 (n = 9)

p

0.71
0.059
0.19
-

Thus, the authors concluded that the automatic
Tru-Cut needle (gun) offers an advantage, particularly for physicians with no or limited experience in
performing LB.
Sherman, et al.8 evaluated the quality of LB specimens in 923 LB in patients with hepatitis C virus
infection and advanced liver fibrosis or cirrhosis, according to the type of needle used for LB. In this
study automated cutting needles were significantly
more likely to provide adequate specimens for evaluation than aspiration needles and also fewer cases
with tissue fragmentation (p < 0.005).
With the Menghini modified needle, due to its
construction and to the biopsy technique (one or
two passes into the liver in a very short time –described by Menghini in 1958), one or two fragments
(each 2 cm long) can be obtained (so that the final
liver specimen can be 4 cm long). On the other hand
Tru Cut needles for automatic devices are userfriendly, after passing through the abdominal wall
and reaching the surface of the liver, only a push of
a button is needed in order to obtain a liver fragment, usually 20 mm long.
The Menghini technique requires some experience of the physician performing it, since the time the
needle is in the liver must be very short and because
usually two passages are performed (best approach).
In a Romanian multicentre prospective study9 concerning the influence of the needle type and of the
technique used on the sample size, we found that
the best LB tissue samples were obtained with
Menghini needles, using two intrahepatic passages
(this technique is not used in all the Romanian centers). For this type of needle, with two intrahepatic
passages, the mean LB fragment was 3.2 ± 1.2 cm
long, in comparison with the sample obtained with
the same needle, but with only one intrahepatic passage (1.6 ± 1.2 cm) (p < 0.001).
Concerning the safety of different needle types
(the risk of complications) there are only very few
published papers. In a retrospective study performed
long time ago by Piccinino, et al., 10 it was showed
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that there is a correlation between the complication
rate and the needle type used for biopsy: 3.5‰ for
Tru-Cut needles and 1‰ for Menghini needles.10
This rather old study was performed with the old
type of Tru-Cut needles, without using the gun device. So, probably, at this moment there are no arguments for a higher safety profile of one or another
type of needle.
In a systematic review regarding the quality of LB
specimens, Cholongitas, et al.,11 found that there
were no significant differences in length or number of
portal tracts according to needle diameter. On the
other hand, Rocken, et al.12 compared the 20-21 gauge Menghini needle with the conventional 17 gauge
Menghini needle in a study on 343 liver biopsies and
found that tissue specimens in the 20 gauge group
were longer as compared to those in the 17 gauge
group (29.8 vs. 25.3 mm, p < 0.05), but contained
fewer portal tracts (6.7 vs. 9.7). Even so, the authors
concluded that the 20-21 gauges Menghini needle
could be a reliable alternative for patients with diffuse liver disease and contraindication for large-needle
percutaneous LB. Similarly, in a study that compared 59 LBs with 20 gauge (0.9 mm) Menghini needles
to 41 LBs with 17 gauge (1.4 mm) Menghini needles,
Petz, et al.13 found no significant differences on grading and staging between tissue samples, but in thinneedle specimens, severe fibrosis as well as cirrhosis
tended to be underestimated. Contrary to these studies, in a study performed on paired thin-needle (0.8
mm) and large-needle (1.2 mm) biopsy specimens obtained through the same puncture site from 149 consecutive patients with chronic hepatitis C, Brunetti,
et al.14 concluded that thin-needle biopsy should be
avoided for grading and staging.
But, why must we have very good liver specimens? Poynard, et al.15 demonstrated that LB is not
the gold standard for the evaluation of the liver diseases, at least due to the insufficient length of the
specimen obtained by LB or to the specimen’s fragmentation. In another study of the same author,16 in
which LB was compared to FibroTest, the discordance between these two methods (in 18% of cases)
was generated especially by biopsy failure (mostly
due to small fragment length). Thus, in order to
keep LB as a gold standard, we must obtain good
specimens in every liver biopsy. Otherwise, noninvasive modalities for the evaluation of liver fibrosis
or activity can become more accurate than LB, not
being operator dependent.17
In previous studies we tried to find how to improve the performance of LB.18-20 We can speculate that
a good personal experience with this type of biopsy
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is needed (more than 50 or maybe 100 biopsies); that
echoguidance should be used; and that the best
approach is the one that uses Menghini needles,
with two intrahepatic passages, since liver fragments 4 cm long can be obtained by this technique.
Concerning the size of the needle used in the
Menghini technique, our study demonstrated that
although using 1.4 mm needles with two liver passages is enough to obtain a reliable number of portal
tracts (mean 20.8 ± 8.6), better fragments are obtained using the 1.6 mm needles. In cases in which
liver cirrhosis is suspected (clinical signs or following elastographic evaluation), 1.6 mm needles can
be used to significantly increase the number of portal tracts (24.5 ± 10.6), with a better assessment accuracy. Concerning the risk of complications in
correlation with the size of the needle, only one study performed in animals showed that increasing the
size of the needle increases the risk of bleeding.21 In
our study we did not have any complications or fatalities following LB.

CONCLUSION
The 1.6 mm Menghini needles provide better liver
biopsy specimens, with significant higher number of
portal tracts, as compared to 1.4 mm Menghini needles.

ABBREVIATIONS
• LB: liver biopsy.
• F: fibrosis.
• n: the total number of patients included in a particular subgroup.

FINANCIAL SUPPORT
None.
REFERENCES
1. Friedman LS. Controversies in liver biopsy: who, where,
when, how and why? Current Gastroenterology Reports
2004; 6: 30-6.
2. The British Society of Gastroenterology Guidelines on the
use of liver biopsy in clinical practice. Gut 1999; 45
(Suppl. 4): 1-11.
3. Guido M, Rugge M. Liver biopsy sampling in chronic viral
hepatitis. Semin Liver Dis Feb 2004; 24: 89-97.
4. Colloredo G, Guido M, Sonzogni A, Leandro G. Impact of liver biopsy size on histological evaluation of chronic viral
hepatitis: the smaller the sample, the milder the disease. J
Hepatol 2003; 39: 239-44
5. Bedossa P, Dargere D, Paradis V. Sampling variability of liver fibrosis in chronic hepatitis. Hepatology 2003; 38:
1449-57.

Liver biopsy needle size and number of portal tracts .

6. Beaugrand M. FibroScan instructions for use. Journées
Francophones de Pathologie Digestive. Gastroenterol Clin
Biol 2006; 30: 513-4.
7. de Man RA, van Buuren HR, Hop WC. A randomised study
on the efficacy and safety of an automated Tru-Cut needle for percutaneous liver biopsy. Neth J Med 2004; 62:
441-5.
8. Sherman KE, Goodman ZD, Sullivan ST, Faris-Young S; GILF
Study Group. Liver biopsy in cirrhotic patients. Am J Gastroenterol 2007; 102: 789-93.
9. Sporea I, Popescu A, Curescu M, Rogoveanu I, Sandulescu
L, Brisc C, Cijevschi Prelipcean C, et al. Is it still justified
to consider liver biopsy as the gold standard for the evaluation of chronic hepatopaties? Gut 2010; 59(Suppl. III):
A433.
10. Piccinino F, Sagnelli E, Pasquale G, Giusti G. Complications
following percutaneous liver biopsy: a multiple retrospective study on 68276 biopsies. J Hepatol 1986; 2: 165-73.
11. Cholongitas E, Senzolo M, Standish R, Marelli L, Quaglia A,
Patch D, Dhillon AP, et al. A systematic review of the quality of liver biopsy specimens. Am J Clin Pathol 2006; 125:
710-21.
12. Röcken C, Meier H, Klauck S, Wolff S, Malfertheiner P,
Roessner A. Large-needle biopsy versus thin-needle biopsy
in diagnostic pathology of liver diseases. Liver 2001; 21:
391-7.
13. Petz D, Klauck S, Röhl FW, Malfertheiner P, Roessner A,
Röcken C. Feasibility of histological grading and staging of
chronic viral hepatitis using specimens obtained by thinneedle biopsy. Virchows Arch 2003; 442: 238-44.
14. Brunetti E, Silini E, Pistorio A, Cavallero A, Marangio A,
Bruno R, Filice C. Coarse vs. fine needle aspiration biopsy
for the assessment of diffuse liver disease from hepatitis

, 2012; 11 (5): 691-695

695

C virus–related chronic hepatitis. J Hepatol 2004; 40:
501-6.
15. Poynard T, Halfon P, Castera L, Charlotte F, Le Bail B,
Munteanu M, Messous D, et al; FibroPaca Group. Variability of the area under the receiver operating characteristic curves in the diagnostic evaluation of liver fibrosis
markers: impact of biopsy length and fragmentation. Aliment Pharmacol Ther 2007; 25: 733-9.
16. Poynard T, Munteanu M, Imbert-Bismut F, Charlotte F,
Thabut D, Le Calvez S, Messous D, et al. Prospective
analysis of discordant results between biochemical markers and biopsy in patients with chronic hepatitis C. Clin
Chem 2004; 50: 1344-55.
17. Fraquelli M, Rigamonti C, Casazza G, Conte D, Donato MF,
Ronchi G, Colombo M. Reproducibility of transient elastography in the evaluation of liver fibrosis in patients with
chronic evaluation of liver fibrosis in patients with chronic. Gut 2007; 56; 968-73.
18. Sporea I, Sirli R, Popescu A, Cornianu M, Manciu C, Focsa
,
M. The quality of the fragment obtained by liver biopsy for
staging chronic hepatitis. J Gastrointestin Liver Dis 2007;
16: 263-6.
19. Sporea I, Popescu A, Sirli R. Why, who and how should perform liver biopsy in chronic liver diseases. World J Gastroenterol 2008; 14: 3396-402.
20. Sporea I, Popescu A, Sirli R. How to improve the quality
of the tissue sample obtained by percutaneous liver
biopsy. Central European Journal of Medicine 2011; 6:
103-6.
21. Gazelle GS, Haaga JR, Rowland DY. Effect of needle gauge,
level of anticoagulation, and target organ on bleeding associated with aspiration biopsy. Work in progress. Radiology 1992; 183: 509-13.

