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n INTRODUCTION

T
he examination of the histological lesions
in liver tissue obtained by liver biopsy
(LB) remains the gold standard for the di-

agnosis of chronic hepatitis, since it provides
the degree of necroinflammation, fibrosis and
steatosis and direct information on comorbidi-
ties [1-3]. Recent non-invasive tests or tech-
niques (trans-elastography) to assess liver fi-
brosis are still under investigation, but due to
lack of sensitivity and specificity recently
demonstrated in frequent clinical conditions, it
is unlikely they will eclipse the diagnostic role
of liver histology [4-16]. 
The complications of liver biopsy, extensively
investigated in prospective and retrospective
studies [15, 17], remain a shortcoming of this in-
vasive procedure, although accurate US exami-
nation and appropriate coagulation tests have
drastically reduced the risk of serious compli-
cations [18-20].
We carried out a six-month multicenter
prospective study on 333 consecutive patients
who underwent percutaneous liver biopsy dur-
ing a six months study period in 2006 in 15 Cen-
ters of Infectious Diseases in Italy; the 281 pa-
tients with chronic HCV infection were investi-

gated to analyze the role of LB in the current
clinical practice, to gather information on the
laboratory and clinical approach to liver biopsy
and to verify how frequently the treating physi-
cians changed their opinion regarding treat-
ment once they had the histopathological infor-
mation.

n METHODS

The study was carried out in Italy in 14 Units of
Infectious Diseases and one of Hepatology
prevalently working on chronic viral hepatitis
(3 in the north of Italy, 4 in the center, 6 in the
south, 1 in Sardinia and 1 in Sicily). These Cen-
tres had been using the same clinical and labo-
ratory approach for years and had cooperated
in several clinical investigations. During a six-
month recruitment period, from February to Ju-
ly 2005, all patients who underwent a percuta-
neous liver biopsy for a presumably diffuse
parenchymal disease were included. 
A questionnaire was prepared by the chief
physicians of the 15 Liver Units during a con-
sensus meeting. For each patient, the demo-
graphic, laboratory and clinical data were
recorded in a pre-coded questionnaire; the
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physician in care was also asked to hypothesize
the histological diagnosis and state his/her
therapeutic approach for each patient before
liver biopsy was performed and to record these
data in the questionnaire. For each Clinical
Unit, information on the procedures for admit-
ting patients and on the methods applied to
perform US and LB was recorded in a second
questionnaire.
A diagnosis of chronic hepatitis C (HCV-CH)
was made according to the current internation-
al guidelines [21, 22]. An alcohol intake of more
than 40 g daily for males and 30 g daily for fe-
males for at least 10 years was considered as an
etiological co-factor. 
The antibody to HCV was determined by a 3rd

generation commercial immunoenzymatic as-
say. HCV RNA was determined in plasma sam-
ples by a qualitative retro-transcriptase PCR
with primers for 5’ noncoding region of the vi-
ral genome, using commercial kits with the
lowest detection limit of 200 copies/mL. HCV
RNA was assessed using quantitative retro-
transcriptase PCR (HCV-Amplicor Monitor 2.0;
Roche Molecular System, Branchburg, NJ),
which shows the lowest detection limit of 600
IU/mL. HCV genotyping was performed by a
line-probe assay (INNO-LIPA HCV-II; Inno-
genetics, Zwigndrecht, Belgium). 
Routine tests were also performed and the re-
sults recorded. 
Patients were admitted to liver biopsy upon the
suggestion of their physicians in care after un-
dersigning their informed consent.
Liver biopsies were performed percutaneously
under US guidance or US assistance. Liver
specimens were fixed in 10% neutral buffered
formalin, embedded in paraffin and stained
with hematoxylin-eosin and the Masson
trichrome stain. [23, 24] 

n RESULTS

Three hundred and thirty three patients under-
went liver biopsy at one of the 15 Centers dur-
ing the enrolment period; of these 333 patients,
281 had chronic HCV infection and 52 chronic
liver disease of a different etiology [25].
The demographic and biochemical data ob-
tained at baseline for the 281 patients are shown
in Table 1. Males predominated (61,6%), the
mean age was 47,5±11,3 years, the body mass
index (BMI) was 22,3±9,4 and most of the pa-
tients followed a Mediterranean diet (81,5%). A

small or moderate alcohol assumption, which
in no case reached the doses to be considered an
etiological co-factor, was reported by 75 (26,7%)
patients, whereas 206 (73,3%) were teetotalers. 
Of the 281 patients with HCV etiology, 38
(13.5%) had HIV/HCV coinfection.
The data on HCV genotyping were available
only for 231 (80,5%) patients; HCV genotype 1
was observed in 142 (61,5%) cases, genotype 2
in 34 (14,7%), genotype 3 in 34 (14,7%) and
genotype 4 in 21 (9,1%) cases. 

Table 1 - Diagnostic procedures, demographic, cli-
nical and laboratory data for 281 patients with ch-
ronic hepatitis C who underwent percutaneous li-
ver biopsy.

All 281 cases 

Age, years, mean±SD 47.5±11.3

Males, N° (%) 173 (61.6%)

BMI (kg/m2), mean±SD 22.3±9.4

Mediterranean diet, N° (%) 229 (81.5%)

Laboratory data:
AST, IU/L*(xVN), mean±SD 2±5,2
ALT, IU/L*(xVN), mean±SD 2.5±4,2
Bilirubin Total, mg/dl, mean±SD 0,5±0,8
Albumin, gr/dl, mean±SD 3,9±0,63
γ-globulin, gr/dl, mean±SD 1,2±0,9

Liver biopsy performed in: 
Day Hospital, N. (%) 175 (62,3%) 
1-day hospitalization, N. (%) 53 (18,9%) 
2-day hospitalization, N. (%) 53 (18,9%)

US procedures: 
Trans-thoracic US-guided, N. (%) 90 (32,0%) 
Sub-costal US-guided, N. (%) 87 (31,0%)
Trans-thoracic US-assisted, N. (%) 58 (20,6%)
Sub-costal US-assisted, N. (%) 46 (16,4%)

Needle used to perform LB:
Menghini needle, N. (%) 49 (17.4%),
Modified Menghini needle, N°(%) 154 (54.8%)
Tru-cut needle, N. (%) 38 (13.5%)
Sure-cut needle, N. (%) 40 (14.3%)

Complications:
Vasovagal syncope, N. (%) 5 (1.8%)
Moderate pain not requiring 
medication, N. (%) 4 (1.5%)

Thoracic hematoma, N. (%) 1 (0.4%)
Haemoperitoneum, N. (%) 1 (0.4%)

*Times the upper normal value.
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Liver biopsies were always performed by a “se-
nior” operator who had performed more than
500 liver biopsies in the previous 10 years; the
operator was a specialist of infectious diseases
in 188 (56,5%) cases.
For each patient, platelet count, percentage of
prothrombin activity (PT) and activated partial
thromboplastin time (aPTT) were measured
shortly before liver biopsy; the minimal value
for admitting patients to LB varied from one
centre to another, from 75,000 to 100,000 mm3

for platelets, from 50 to 70% for PT and always
within the normal range for aPTT. 
The procedures applied to perform liver biopsy
in the 281 cases are shown in Table 1. Liver
biopsy was performed in Day Hospital in 175
(62,3%) cases, during 1-day hospitalization in
53 (18,9%) and 2-day hospitalization in 53
(18,9%) cases (Table 1). 
The puncture site was identified by US in all
cases: trans-thoracic US-guided in 90 (32,0%)
patients, sub-costal US-guided in 87 (31,0%),
trans-thoracic US-assisted in 58 (20.6%) and
sub-costal US-assisted in the remaining 46
(16,4%) (Table 1). Only disposable needles were
used. The Menghini needle was used for 49
(17,4%) patients, a modified Menghini needle

for 154 (54.8%), the Tru-cut needle for 38
(13,5%) and the Sure-cut needle for 40 (14,3%)
(Table 1). The needle size was 18 gauge in most
cases. The length of the liver specimen ranged
between 1,5 and 5 cm in 279 (99,3%) cases,
mean length 2,5 cm; in only two cases was the
length of the specimen shorter than 1,5 cm, but
the diagnosis was still possible. Liver biopsies
were examined by a pathologist in 260 (92,5%)
cases and by a skilled specialist of infectious
diseases in 21 (7,5%) cases. Liver necroinflam-
mation and fibrosis were graded according to
Ishak’s scoring systems [24].
The complications that occurred during or after
liver biopsy are shown in table 1. Minor com-
plications were infrequent and included a mod-
erate pain not requiring medication in 4 (1,4%)
cases; vasovagal syncope in 5 (1,8%) cases and
thoracic parietal hematoma in one (0,4%). A
major complication occurred in only one (0,4%)
patient: a case of haemoperitoneum with remis-
sion of symptoms in 4 days and recovery with-
out surgery. There was no correlation between
the complications and the procedures used to
perform liver biopsy or the age or sex of pa-
tients. In particular, the patient who developed
haemoperitoneum had a platelet count of

Table 2 - Histological diagnosis hypothesized before liver biopsy (LB) and subsequent changes on the basis of
liver histology.

Histological diagnosis hypothesized before LB: Subsequent changes on the basis of liver histology

Improvement No Change Deterioration 
N. (%) N. (%) N. (%)

Inactive liver disease, N. 5 — 4 (80%*) 1 (20%)

Mild or Moderate chronic hepatitis, N. 218 35 (16,1%) 123 (56,4%) 60 (27,5%)

Severe chronic hepatitis, N. 36 10 (27,8%) 18 (50%) 8 (22,2%)

Liver cirrhosis, N. 12 6 (50%) 6 (50%) 0

Missing 10

*% by row.

Table 3 - Opinion on anti-HCV treatment before liver biopsy (LB) and final treatment decision after conside-
ring the histological data

Recommendations before LB: Final treatment decision after liver histology

No treatment N. (%) Treatment N. (%)

No treatment, N. 60 42 (70%)§ 18 (30,%)

Treatment, N. 215 25 (11.4%) 190 (86,8%)§

Missing, N. 6
§N. and percentage of cases with no variation between presumed and real treatment options are reported in the gray boxes.
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205,000 mm3, 96% prothrombin activity, no fo-
cal intrahepatic lesion, a coarse eco-pattern
without signs of cirrhosis at US examination
and no chest or abdomen abnormalities; the
histological scores were grading 2, staging 2.
The presumed histological diagnosis before LB
was made for 271 (96,4%) of the 281 patients:
liver cirrhosis was presumed for 12 patients, se-
vere chronic hepatitis for 36, mild or moderate
chronic hepatitis for 218 and inactive liver dis-
ease for 5 (Table 2). For 121 (46,9%) patients the
presumed diagnosis was not confirmed by liv-
er biopsy: the histological diagnosis was more
severe in 70 (57,9%) and less severe in 51
(42,1%); this is detailed in table 2. 
The opinion of the physicians regarding treat-
ment changed for 43 (15,5%) patients after liver
biopsy: 18 (30%) of the 60 patients for whom
treatment was not hypothesized were assigned
for treatment, whereas 25 (11,6%) of the 215 pa-
tients for whom treatment was deemed neces-
sary were left untreated because the histologi-
cal lesions were mild or absent (Table 3).

n DISCUSSION

The distribution of the HCV genotypes in the
present study is similar to that observed in sev-
eral other Italian epidemiological surveys that
did not require LB for enrolment [26], suggest-
ing that at the time the study was performed
HCV genotyping did not substantially affect
the decision to perform LB. 
The technical procedures to approach and per-
form LB in the 15 Centers appear to be satisfac-
tory: no patient underwent LB with less than
75,000 mm3 platelets or with a prothrombin ac-
tivity lower than 50% or an abnormal aPTT; the
physicians performing LB were skilled US op-
erators. 
Several types of needle were used but an 18-
gauge needle was used for most cases, a gauge
that guarantees the safety of the patients and an
accurate histological diagnosis. As a conse-
quence of the careful technical approach, com-
plications during and after LB were infrequent,
a vasovagal syncope in 1.8% of cases, which
may occur as a reaction to the local anesthetic

employed, a moderate pain at the site of LB in
1,4%, an external thoracic hematoma in 0,4%
and haemoperitoneum in 0,4%. The case of
haemoperitoneum was totally unpredictable
since it occurred in a patient showing normal
clotting tests, no focal intrahepatic lesion at US,
no chest or abdomen abnormalities and no ab-
normal occurrence during LB or immediately
after [27].
The discrepancies that occurred in 25% of the
cases regarding the presumed diagnosis using
laboratory data and US-examination and the
definitive diagnosis indicate that the physician
may not accurately predict the entity of the his-
tological lesions in terms of inactive liver dis-
ease, mild or moderate chronic hepatitis and
liver cirrhosis. Acquainted with the true entity
of the liver lesions, the physician can more ac-
curately inform his patient on the usefulness of
treatment. In the absence of such information
the patient may undersign his/her informed
consent for treatment on the bases of informa-
tion from a doctor who is himself poorly in-
formed.
Changes in the decision to treat after LB were
frequent: a quarter of the patients with chronic
HCV infection whom the physicians decided
not to treat before LB were subsequently treat-
ed on the basis of the liver histology, whereas
11,4% of the patients for whom treatment was
initially hypothesized remained untreated; this
underscores the clinical importance of the liver
biopsy, which in the present study avoided a
wrong treatment decision being made in 15,6%
of patients. 
Despite the current trends to reduce the use of
LB in clinical practice and replace it with non-
invasive techniques, the data from this study
indicate that liver histology still gives a better
insight into the disease and, consequently, en-
ables the physician to make the most appropri-
ate choices regarding therapy. In addition, the
careful approach to liver biopsy in the 15 Clini-
cal Units in this study was associated to a low
incidence of complications.

Key words: liver biopsy, chronic hepatitis,
chronic hepatitis diagnosis, chronic hepatitis
therapy.
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To evaluate the impact of liver histology on the
management of HCV-related chronic hepatitis, 281
patients with chronic HCV infection who consecu-
tively underwent percutaneous liver biopsy (LB)
at one of the 15 participating Italian Units of Infec-
tious Diseases were investigated in 2005. Demo-
graphic, aetiological, laboratory and clinical data
and information on methods applied to perform
ultrasonography (US) and LB were recorded.
Males predominated (61.6%), mean age was
47.5±11.3 years and the mean BMI 22.3±9.4. In
each case LB was US-guided or US-assisted. An 18-
gauge Menghini-type needle was used in 203

(72.2%) cases. The length of the specimen ranged
between 1.5 and 5 cm in 279 (99.3%) cases, it was
smaller in two cases, but the diagnosis was still
possible. Haemoperitoneum was the only (0.4%)
major unpredictable complication; minor compli-
cations were also infrequent (4 %). Using both clin-
ical and laboratory data and US examination the
physician misdiagnosed liver histology in 25% of
cases. After LB the physicians changed their opin-
ion on whether to treat with PEG-INF plus rib-
avirin in 43 (15.5%) cases. Liver histology allows
more accurate diagnosis and enables physicians to
make the most appropriate choic

SUMMARY

Abbiamo valutato il ruolo dell’istologia epatica in 281
pazienti con epatite cronica da HCV, consecutivamente
sottoposti ad agobiopsia epatica percutanea (BE) presso
15 Unità italiane di Malattie Infettive nel 2005.
Sono stati raccolti dati demografici, epidemiologici, cli-
nici e di laboratorio ed informazioni su metodi applicati
per eseguire la BE. Si è osservata una prevalenza di ma-
schi (61.6%), età media 47,5±11.3 anni, B.M.I.
(M±DS) 22.3±9,4. In ogni caso la BE era Eco-guidata o
Eco-assistita. L’ago bioptico maggiormente usato è sta-
to il 18-gauge Menghini modificato (72,2%). La varia-
zione della lunghezza del frustolo epatico è stata tra 1.5
e 5 cm in 279 (99,3%) casi, solo in due casi era <1,5 cm,

ma la diagnosi è stata ancora possibile. Le complicanze
minori sono stare infrequenti (4%); l’emoperitoneo,
unica complicanza maggiore non prevedibile ed è stato
osservato solo nel 0,4%.
Valutando solo i dati clinici, di laboratorio ed ecografi-
ci, la stima del danno epatico è stato sostanzialmente di-
verso dal referto istologico nel 25% dei casi. La cono-
scenza del reperto istologico epatico ha fatto mutare la
decisione se trattare o meno con PEG-INF associato a
ribavirina in 43 (15,5%) pazienti.
Il dato istologico consente di effettuare una diagnosi
più accurate ed una scelta appropriata sulla terapia
antivirale.
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