
Abstract. – OBJECTIVE: Liver biopsy is a
very important investigation in Hepatology. The
aim of this retrospective study was to assess the
prevalence of complications after Percutaneous
Liver Biopsy (PLB), performed in two groups of
patients with liver transplantation or with liver
disease. We compared our results with those
most representative of the literature and dis-
cussed about indications, advantages and disad-
vantages in relation to the different modes for the
execution of this procedure, with particular re-
gard to the use of ultrasound guidance.

PATIENTS AND METHODS: We analyzed the
results of 847 PLB performed with the Menghini
technique between January 2004 and December
2013 at the Transplant Unit of the University of
RomeTor Vergata.The indications for biopsy were:
follow-up liver transplantation, HBV, HCV and
HBV/HCV related liver disease, alcohol related liv-
er disease and HIV coinfected with HBV or HCV.
Our patients were classified into two groups ac-
cording to specific indication: patients with liver
transplantation (group A) and patients with liver
disease (group B). The procedure was always
performed in the Day Hospital regimen. After the
biopsy, the patients remained in bed for about 4-6
hours. In absence of complications, they were
then discharged in the same day.

RESULTS: The most frequent complication
was pain after biopsy (group A n. 45, 7.9%;
group B n. 85, 30.9%), requiring analgesics ad-
ministration, hypotension as a result of a vaso-
vagal reaction resolved spontaneously (group A
n. 6, 1.0%; group B n. 6, 2.2%), and bleeding
(group A n. 1, 0.2%; group B n. 6, 2.2%), which,
however, has never necessitated surgery, except
in one case of hemothorax. Two cases of pneu-
mothorax were resolved with chest tube. Other
complications did not have a significant impact.

CONCLUSIONS: Liver biopsy is not replaceable
investigation to diagnose several liver diseases
and their course and also to monitor the condi-
tion of the hepatic parenchyma after transplan-
tation. Among the various methods we pre-
ferred the Menghini technique with percuta-
neous transcostal approach, because less trau-
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matic. This procedure presents low occurrence
of various problems. We reviewed the literature
regarding the major complications related to the
technique and the use of ultrasound guidance.
Based on our case series and data reported by
the main Authors, we believe that ultrasound
guidance is not decisive in the prevention of
major complications. It is useful if done in the
days or weeks prior to biopsy only in order to
know any anatomical abnormalities or rather
diseases that may pose a specific indication for
the procedure with ultrasound guidance.
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Introduction

Liver biopsy is a staple in diagnostic hepato-
logical. Although today there are many imaging
techniques available, histological diagnosis is
still not replaceable to find some liver diseases
and to monitor their course. Furthermore, the liv-
er biopsy allows to evaluate the conditions of the
liver parenchyma after transplantation. Among
the various methods, Percutaneous Liver Biopsy
(PLB) with the Menghini method1-2 is certainly
less traumatic for the small size of the needle and
for the very rapid time of execution.

The aim of this study is to analyze retrospec-
tively the results of 847 PLB performed with the
technique of Menghini in two groups of patients,
with liver transplantation or with liver disease, to
compare our results with those most representa-
tive of the literature. We also aim to discuss
about indications, advantages and disadvantages
in relation to the different modes for the execu-
tion of this procedure, with particular regard to
the use of ultrasound guidance.
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PLB with intercostal access was performed by
the standard technique described by Menghini1-2,
using the appropriate automatic needle (16 gauge
in diameter and 15 cm in length). The patient
was placed supine, slightly turned to the left and
right arm behind his head. By the percussion we
delimited the upper margin of the liver and by the
palpation the bottom margin. Then, we identified
the most suitable point for the biopsy, generally
located in the intercostal space corresponding to
the point of intersection between the anterior ax-
illary line and the transverse line that passes on
the xiphoid process. Local anesthesia was per-
formed by infiltration of Ropicavaine 10 mg/ml.
After practicing a small skin incision of about 2-
3 mm in the set point, the needle was inserted
through the intercostal space along the costal
margin top to prevent accidental injury inter-
costal artery. In full expiration and apnea, the
surgeon proceeded, with rapid maneuver, to the
puncture of the liver and biopsy by suction. The
hepatic frustule was usually 1 mm in diameter
and approximately 20-30 mm in length. It was
preserved in formalin and sent to the histologist
evaluation. We performed a pressure dressing on
the point of incision and was also applied a bag
of ice. After the procedure, the patient remained
in bed for about 4-6 hours. Before discharge,
they proceeded to check vital signs and a blood
sampling to assess any changes. In absence of
complications, the patient was discharged.

Results

The complications, overall considered, are
shown in Table II.

In 35 cases (4.1%) it was necessary to repeat
the procedure a second time, and in 11 cases
(1.3%) even a third time because the sample was
less than 15 mm and, therefore, not satisfactory
for histological examination.

Patients and Methods

Between January 2004 and December 2013, at
the Transplant Unit of the University of Rome “Tor
Vergata”, 847 PLB were performed to assess the
state of health of the hepatic parenchyma. The indi-
cations for biopsy are showed in Table I. All pa-
tients divided in two groups based to specific indi-
cations: patients with liver transplantation (groupA)
and patients with liver disease (group B). In our
study we considered the procedures. Some trans-
planted patients were biopsied periodically, and for
this reason the number of patients and procedures
was different. Instead, patients with liver disease
usually underwent only to a single biopsy, with few
exceptions. The mean age was calculated at the
time of the first procedure.

The biopsy was always performed in the Day
Hospital regimen. All patients were informed
about the PLB procedure and any possible compli-
cations and have expressed the consent with their
signature. Patients undergoing liver biopsy for
acute rejection after liver transplantation or for se-
rious complications were always hospitalized and,
therefore, were not considered in this study.

The exclusion criteria for our analysis were
considered: (1) Hemoglobin < 8.0 g/dl; (2) INR
> 2; (3) Platelets count < 40.000/µl; (4) Other co-
agulation disorders; (5) Ascites; (6) Dilatation of
the intrahepatic bile ducts. The patients with
platelets < 40.000/µl (15 procedures), subjected to
platelet transfusion prior to biopsy, were excluded.

At the time of convening, the patients taking an-
ticoagulants (aspirin, etc.) were asked to discontin-
ue therapy at least 3 days before the examination.
Before starting the procedure or in the days be-
fore, all patients underwent abdominal ultrasound
to exclude any anatomical or pathological condi-
tions, that could represent a contraindication to the
procedure. Also before the biopsy, all patients
were subjected to blood sample tests, to evaluate
coagulation and blood count parameters.
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Indication n. biopsies n. patients Males Females Mean age

Liver transplantation follow-up 572 290 204 86 51.0 ± 10.24
HBV related liver disease 45 43 33 10 39.5 ± 15.42
HCV related liver disease 97 94 75 19 37.2 ± 13.35
HBV/HCV related liver disease 40 39 28 11 41.6 ± 11.25
Alcohol related liver disease 49 47 24 23 53.1 ± 18.11
HIV coinfected with HBV or HCV 44 44 32 12 26.2 ± 9.25

Total 847 557 396 161

Table I. Indications for liver biopsy.
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symptom was associated with an increase of amy-
lase and lipase blood levels. The patient was hospi-
talized for 7 days and subjected to medical therapy
until normalization of values, occurred after 5 days.

In a total of 12 cases (group A n. 6, 1.0%;
group B n. 6, 2.2%) we observed a vasovagal re-
action with transient hypotension, which re-
solved spontaneously.

The intrahepatic bleeding occurred overall in 7
cases (group A n. 1, 0.2%; group B n. 6, 2.2%),
but it has never been necessary surgical treat-
ment. These patients were hospitalized, as a pre-
cautionary measure, and monitored by abdominal
ultrasound and blood samples. The bleeding, how-
ever, was not important: it was always stopped
spontaneously after 48-72 hours. We reported 1
case of hemothorax in a patient with liver trans-
plantation for potus related cirrhosis, who had al-
ready been subjected to 7 of liver biopsies of con-
trol in previous years without any problem. In ad-
dition, this patient underwent regular hemodialysis

In a total of 28 cases it was performed the biop-
sy under ultrasound guidance. In addition, 21 pa-
tients in group B underwent liver biopsy under ul-
trasound guidance because the procedure had been
unsuccessful previously in other centers. So were
performed with ultrasound guidance a total of 23
biopsies in group A and 26 in group B. The com-
plications observed in this group were similar to
remaining study population and are reported in
Tables III and IV.

The post-biopsy pain was the most frequent
problematic; in a total of 130 cases (group A n. 45,
7.9%; group B n. 85, 30.9%) was necessary ad-
ministration of mild analgesic (Paracetamol 1000
mg). Only in 17 cases the persistence of pain,
mostly in anxious patients, has required further
administration of Ketorolac (30 mg i.m.) or Tra-
madol (100 mg im). In 2 cases it was necessary
precautionary hospitalization for 48 hours, during
which the symptoms regressed so that the patient
was regularly discharged. In 1 case the painful

Complication Total Group A Group B
(n. 847 procedures) Liver Transplantation Liver Disease

(n. 572 procedures) (n. 275 procedures)

Pain 130 (15.3%) 45 (7.9 %) 85 (30.9%)
Hypotension 12 (1.4%) 6 (1.0%) 6 (2.2 %)
Intrahepatic bleeding 7 (0.8%) 1 (0.2%) 6 (2.2 %)
Pneumothorax 2 (0.2%) 2 (0.3%) 0
Hemothorax 1 (0.1%) 1 (0.2%) 0
Pancreatitis 1 (0.1%) 1 (0.2%) 0
Choleperitoneum 0 0 0
Intestinal perforation 0 0 0
Sepsis 0 0 0
Hematuria 0 0 0
Death 0 0 0

Table II. Total complications after liver biopsy.

Complication Total Group A Group B
(n. 798 procedures) Liver Transplantation Liver Disease

(n. 549 procedures) (n. 249 procedures)

Pain 120 (15.0%) 43 (7.8 %) 77 (30.9%)
Hypotension 10 (1.3%) 5 (0.9%) 5 (2.0 %)
Intrahepatic bleeding 5 (0.6%) 1 (0.2%) 4 (1.6 %)
Pneumothorax 2 (0.3%) 2 (0.4%) 0
Hemothorax 1 (0.1%) 1 (0.2%) 0
Pancreatitis 1 (0.1%) 1 (0.2%) 0
Choleperitoneum 0 0 0
Intestinal perforation 0 0 0
Sepsis 0 0 0
Hematuria 0 0 0
Death 0 0 0

Table III. Complications after liver biopsy without ultrasound guidance.
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for chronic renal failure. At the time of discharge
from the day hospital blood parameters were nor-
mal. The bleeding was manifested late after 48
hours, subsequently to the routine hemodialysis.
In this case it was necessary to surgery (performed
in another hospital) to stop bleeding due to acci-
dental injury of a intercostal vessel.

In 2 cases we observed a pneumothorax, re-
duced in a few days with chest tube. Both pa-
tients were smokers with emphysema. Probably
the biopsy needle has through the phrenic angle
cost injuring some emphysematous air bubble.

We have never been observed other complica-
tions reported in the literature, such as hematuria,
choleperitoneum, bowel perforation or sepsis. In
our casuistry we did not record any death.

The fragmentation of the frustule occurred in a
total of 80 cases (Group A n. 61, 10.7%; Group
B n. 19, 6.9%) but has not proceeded to a further
sampling since, however, the amount of hepatic
parenchyma was considered generally adequate
for histological evaluation.

Discussion

The first liver biopsy was performed in 1883
in Germany, but it was risky because it required a
run time of 15 minutes approximately.

In 1958 Menghini1 devised and published an
innovative method, the "One-second needle biop-
sy of the liver". In subsequent years, this tech-
nique has been modified and improved mainly
thanks to the introduction of syringes and nee-
dles disposibles2-3.

Historically, liver biopsy was used almost ex-
clusively as a diagnostic tool. Despite the intro-

duction of new diagnostic methods of imaging in
recent years, the indications for liver biopsy for
histological evaluation of the liver are increased.
This can be related to three factors: (1) the large
population of patients with hepatitis C, for which
only the biopsy may allow staging of the disease,
according to the directives of the current guide-
lines; (2) the increasing number of patients un-
dergoing liver transplantation and the need to pe-
riodically monitor the status of the hepatic
parenchyma; (3) the staging rather than diagnosis
of diseases, recently increased, such as obesity,
diabetes mellitus, hyperlipidemia etc4-5.

The British Society of Gastroenterology6, the
American College of Gastroenterology7 and the
Canadian Association of Gastroenterology8 has
developed specific guidelines for liver biopsy as
an outpatient procedure. The most recent guide-
lines of the American Association for the Study
of Liver Diseases (9) still do not substantially dif-
fer from the previous ones.

Liver biopsy currently has three major roles: (1)
diagnosis; (2) assessment of prognosis (disease
staging); (3) assist in making therapeutic manage-
ment decisions.

For many diseases, clinical and/or blood based
tests suffice to establish a diagnosis (typical ex-
amples include hepatitis B or hepatitis C virus in-
fection). Nonetheless, liver biopsy is often a criti-
cal component in establishing the diagnosis of
many forms of liver disease. Although histologi-
cal assessment alone may be able to make a diag-
nosis on occasion (i.e. a florid duct lesion in pri-
mary biliary cirrhosis), liver histology is typical-
ly and most appropriately considered in conjunc-
tion with the full gamut of clinical and laboratory
data.
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Complication Total Group A Group B
(n. 49 procedures) Liver Transplantation Liver Disease

(n. 23 procedures) (n. 26 procedures)

Pain 10 (20.4%) 2 (8.7%) 8 (34.6%)
Hypotension 2 (4.1%) 1 (4.3%) 1 (3.8 %)
Intrahepatic bleeding 2 (4.1%) 1 (4.3%) 1 (3.8 %)
Pneumothorax 0 0 0
Hemothorax 0 0 0
Pancreatitis 0 0 0
Choleperitoneum 0 0 0
Intestinal perforation 0 0 0
Sepsis 0 0 0
Hematuria 0 0 0
Death 0 0 0

Table IV. Complications after liver biopsy under ultrasound guidance.



Acute and chronic hepatitis, cholestatic disor-
ders, fatty liver disease, vascular diseases, infil-
trative or storage diseases, some infectious and
granulomatous diseases, and other disorders may
be associated with characteristic histological ab-
normalities that are helpful in diagnosis10.

It is likely that liver biopsy will always play
a role in the management of the patient with a
diagnostic dilemma. This includes the patient with
abnormal liver tests of unknown etiology or the
patient in whom a specific liver disease has been
considered, but has not yet been confirmed (i.e.
hereditary disorders such as Wilson disease, alpha-
1-antitrypsin disease, glycogen storage diseases,
tyrosinemia, Niemann-Pick disease, amyloidosis,
and others)11-24 or with systemic disease in which
the liver appears to be involved. Liver histology
may provide important diagnostic information in
patients with acute liver failure25.

A further important use of liver biopsy is in as-
sessing disease severity, notably fibrosis, which,
as a precursor to cirrhosis, may predict the emer-
gence of complications of portal hypertension
and also liver-related morbidity and mortality.
Evidence in the area of HCV emphasizes the role
of fibrosis assessment in determining prognosis.
Assessment of liver histology may be particularly
beneficial in patients with human immunodefi-
ciency virus and HCV who have persistently nor-
mal ALT levels, because these patients may have
significant fibrosis, which may be of prognostic
importance. This allows the clinician to deter-
mine the extent of liver fibrosis and, consequent-
ly, to assess suitability for treatment26.

Currently, liver biopsy is used more than ever
to develop treatment strategies. As previously
emphasized, this has evolved because of the
many new therapies available for patients with a
variety of liver diseases. Not only can a treatment
plan be instituted in a patient after a specific di-
agnosis is made (i.e. steroids in the setting of au-
toimmune hepatitis), but among those with estab-
lished liver disease, treatment may be predicated
on the specific histological lesion.

Assessment of liver histology following ortho-
topic liver transplantation is an essential compo-
nent of management in this patient population. It
is often important to make a specific diagnosis in
the setting of liver test abnormalities early after
transplantation to investigate allograft rejection,
preservation or reperfusion injury, drug-induced
liver injury, viral infection (usually recurrent) or
bile duct injury. Liver biopsy is also often helpful
in the setting of late allograft dysfunction27 in-

cluding to investigate the possibility of recur-
rence of the original disease28. Some liver trans-
plant programs, such in our transplant center,
perform liver biopsy on a protocol basis after
transplantation for HCV related cirrhosis (e.g.,
annually), even in those patients with normal liv-
er tests, although compelling evidence to support
this approach is lacking. In contrast, there is
good evidence suggesting that fibrosis progres-
sion may be predicted by using liver histology in
patients following transplantation29-30. In our case
load liver biopsy after liver transplantation was
performed in order to evaluate the feasibility of
immunosuppression withdrawal31-32 or complete
and sustained prophylaxis withdrawal in patients
liver-transplanted for HBV-related cirrhosis33.

The use of the ultrasound or computerized to-
mography (CT) in PLB is controversial. We must
distinguish the different indications for biopsy.
When the investigation is aimed at studying the
state of health of the liver the biopsy sampling can
be performed in any part of the parenchyma and,
therefore, the use of imaging methods is unneces-
sary during the procedure; if anything, can be use-
ful in previously only to exclude any particular
anatomical anomalies or pathological situations
(presence of angiomas, etc.). Instead, when the
indication for biopsy is the necessity of a histo-
logical diagnosis of a well-defined focal lesion
(focal biopsy), the CT or ultrasound guidance
may be useful to allow the targeted localization
of the lesion. In the latter case, also, the sampling
can be performed with a cutting needle (Tru-Cut
type) of greater size (14G) and with a cutting
part. This technique has a better yield but is more
traumatic to the Menghini needle, which instead
works with a vacuum mechanism34.

Many studies have showed that the prevalence of
bleeding can not be changed with the use of the ul-
trasound system35-37. Gilmore et al38 reported an au-
dit conducted in England and Wales by the British
Society of Gastroenterology and the Royal College
of Physicians of London. There was no differences
in the frequency of bleeding between the different
techniques (standard vs image guided). Bleeding
was commoner in the patients with raised INR:
3.3% when INR was 1.3-1.5, and increasing to
7.1% above an INR > 1.5. This observation was
later confirmed by Thampanitchawong and Pi-
ratvisuth39, who present his series of 484 PLB
with occurrence of bleeding complications of
4.5%. They affirm that the bleeding disorders are
the leading cause of bleeding in these patients.
Our data do not confirm nor refute this hypothesis
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because in our study we excluded all patients with
severe bleeding disorders. Muir and Trotter40 re-
port an epidemiological study carried out by
means of a questionnaire sent to 157 members of
the Duke University Digestive Epidemiological
Studies Consortium (Durham, NC, USA). There
are significant data showing that the use of ultra-
sound reduces the occurrence of bleeding, but
notes that ultrasound guidance is recommended
only for trainees. Therefore, in the U.S. it is used
only in 13% of biopsies. Caldwell and Northup41

reported the experience of 10 centers for a total of
2.740 PLB and confirm, according to Stone and
Mayberry36, that the use of the ultrasound does
not reduce the occurrence of bleeding complica-
tions, arguing that the resolution of this instru-
ment does not allow you to view, and then to
avoid the small vessels which are generally the
most common cause of bleeding.

Menghini, discussing about the problems and
clinical applications of biopsy2, stressed the im-
portance of speed of method execution (not coin-
cidentally the title of this article is "One-second
biopsy of the liver"). The ultrasound-guided
biopsy requires longer execution times, and then
a more prolonged residence time of the needle
into the liver parenchyma. This would increase
the risk of bleeding and, therefore, the use of ul-
trasound is justified only in the focal biopsies42.
In our study, the occurrence of bleeding events
was lower in patients in follow-up after liver
transplantation. It is possible that the post-opera-
tive adhesions in the abdominal wall can con-
tribute to reducing bleeding after liver biopsy.

The post-biopsy pain is the most frequent
complication. Eisemberg et al43 affirm that the
pain during the procedure is present in 84% of
patients and can remain in an acute form for 24
hours in 40% of cases. They also argue that there
is a correlation between the levels of pre-biopsy
anxiety and pain intensity. It is usually located in
the intercostal space or in the right shoulder,
more common in women. When the pain is not a
symptom of other complications (peritoneal irri-
tation or bleeding biliary loss for drilling, etc.)
may result from stimulation of sensory receptors
in the skin and the liver capsule. We believe that
the denervation of the liver capsule may explain
the lower prevalence of pain that we observed in
patients with liver transplantation. Shoulder pain
can be viscerosomatic type44. Janes and Lindor45

report a case series of 405 patients of whom 5
(1.2%) required hospitalization for observation
after biopsy. Controversial is the use of ultra-

sound in the prevention of pain. Al Knawy and
Shiffman46 affirm that the use of ultrasound
guidance reduces the frequency of pain during
the biopsy and after biopsy, respectively, of
10.9% and 1.8%. However, it is interesting to
note that this effect is significantly reduced with
the use of sedative pre-biopsy, thus confirming
the observation of Eisemberg et al43. Gilmore et
al38 reported a 30% occurrence of pain and ar-
gues that in 40% of patients the pain subsides
spontaneously without the use of analgesics. In
case of persistence of symptoms is usually suffi-
cient the administration of Paracetamol.

The trans-thoracic approach determines rare
complications described in the literature. Piccini-
no et al47 conducted a multicenter retrospective
study on 68.276 biopsies and reported a 0.35%
occurrence of pneumothorax and a 0.18% of he-
mothorax. In the latter case, the accidental injury
of a diaphragmatic or intercostal vessel is respon-
sible for the complication. The preventive use of
the ultrasound is useless, because these vessels
are not detectable due to their small size36,48.

Some authors describe rare cases of acute
pancreatitis after liver biopsy. They agree in
considering pancreatitis caused by biliary ob-
struction due to hemobilia following procedure.
Jornod et al49 considered than the risk of hemobil-
ia is less than one per 1000 procedures. Zhou50 ac-
counts the hemobilia for approximately 3% of all
major complications caused by percutaneous ul-
trasound guided liver biopsy. Pena et al51 describe
a case managed with biliary drainage stent. In our
case of acute pancreatitis, probably due to hemo-
bilia, the drainage or other procedure were not
necessary because the values returned gradually to
normal with medical therapy after 5 days, and af-
ter 7 days the patient was discharged. Other de-
scribed complications in the literature have a
much negligible. Piccinino et al47 reported a preva-
lence of less than 0.01% for visceral perforation,
biliary fistulas, septic complications and needle
breakage.

A very important aspect to consider are the size
and the possible excessive fragmentation of the
small piece of liver parenchyma taken. The extent
of fibrotic damage is an important way on the
yield of the levy. Therefore, in case of unsatisfac-
tory withdrawal after no more than three consec-
utive attempts by needle with suction mecha-
nism, it is advisable to repeat the biopsy at anoth-
er time using a cutting needle type "Tru-cut". In
the latter case, since the larger the needle increas-
es the risk of complications, it is useful to the use
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of ultrasound guidance. The majority of patholo-
gists considered suitable scrap of 1.5-2 cm in
length taken with needle 16G52, which statistical-
ly contain at least 10 portal tracts6-8,53.

In the literature there are no precise results re-
garding the occurrence of mortality. The few data
indicate that mortality post-biopsy an vary from
0.01% to 0.1%. However, it is difficult to establish
the role of the disease rather than the biopsy6,34,38,48.

The trans-thoracic approach reduces the possi-
bility of damage to organs or structures, differ-
ently biopsy performed through subcostal that
exposes the anatomical structures of the liver
hilum and the colon. For this reason, in the ab-
sence of other specific indications, only the sub-
costal access always requires the use of ultra-
sound guidance. It should be pointed out, howev-
er, that the transplanted liver is devoid of chole-
cyst.

However, the opinions on the usefulness of CT
and ultrasound are controversial. The use of dri-
ving through imaging methods is indicated only
in focal liver biopsy in the USA and UK. Lindor
et al35 have a total of 836 liver biopsies performed
in two centers: 489 in Rochester and 347 in
Barcelona. They reported that the use of the ultra-
sound does not alter the occurrence of all compli-
cations, but nevertheless reduces hospitalization
days. Manolakopoulos et al37 limit the indication
of ultrasound in obese patients and also focus on
the impact on costs, confirming what was previ-
ously stated by Pasha54. This is also an indication
that emerges in the Guidelines of the British Soci-
ety of Gastroenterology and the British Associa-
tion for the Study of the Liver. Therefore, the use
of ultrasound guidance is not considered the stan-
dard of care in all units in the UK55.

Conclusions

Despite the recent advances in imaging meth-
ods, liver biopsy is not replaceable investigation
to diagnose several liver diseases and their course
and also to monitor the condition of the hepatic
parenchyma after transplantation.

The methods that have been described in the
literature for the hepatic biopsy are numerous
and the results are not always concordant. Based
on our case series and data reported by the main
authors, we believe that liver biopsy performed
according to the standard method of Menghini,
with percutaneous transcostal approach, is
preferable because it is less traumatic and pre-

sents low prevalence of various problems. Fur-
thermore, we believe that the ultrasound exami-
nation is useful if done in the days or weeks prior
to biopsy only in order to know any anatomical
abnormalities or diseases that may pose a con-
traindication to examination or rather justify the
use of an ultrasound-guided biopsy, but is not de-
cisive in the prevention of major complications.

–––––––––––––––––––-––
Conflict of interest

TheAuthors declare that there are no conflicts of interest.

References

1) MENGHINI G. One-second needle biopsy of the liver.
Gastroenterology 1958; 35: 190-199.

2) MENGHINI G. One-second biopsy of the liver-
problems of its clinical application. N Engl J Med
1970; 283: 582-585.

3) VAN LEEUWEN DJ, WILSON L, CROWE DR. Liver biopsy
in the mid-1990s: questions and answers. Semin
Liver Dis 1995; 15: 340-359.

4) CAMERON NG. Percutaneous liver biopsy: reflec-
tions and refinements. Can J Gastroenterol 2006;
20: 75-79.

5) SHERMAN M, BAIN V, VILLENEUVE JP, MYERS RP, COOPER

C, MARTIN S, LOWE C. The management of chronic
viral hepatitis: A Canadian consensus conference
2004. Can J Gastroenterol 2004; 18: 715-728.

6) GRANT A, NEURBERGE J. Guidelines on the use of liver
biopsy in clinical practice. Gut 1999; 45: 1-11.

7) JACOBS WH, GOLDENBERG SB. Statement on outpa-
tient percutaneous liver biopsy. Dig Dis Sci 1989;
34: 322-323.

8) BUCKLEY A, PETRUNIA D. Practice guidelines for liver
biopsy. Canadian Association of Gastroenterolo-
gy. Can J Gastroenterol 2000; 14: 481-482.

9) ROCKEY DC, CALDWELL SH, GOODMAN ZD, NELSON

RC, SMITH AD; AMERICAN ASSOCIATION FOR THE STUDY
OF LIVER DISEASES. Liver biopsy. Hepatology 2009;
49: 1017-1044.

10) CZAJA AJ, CARPENTER HA. Optimizing diagnosis from
the medical liver biopsy. Clin Gastroenterol Hepa-
tol 2007; 5: 898-907.

11) DAHLIN DC, STAUFFER MH, MANN FD. Laboratory
and biopsy diagnosis of amyloidosis. Med Clin
North Am 1950; 34: 1171-1176.

12) MANOWSKI Z, SILVER MM, ROBERTS EA, SUPERINA RA,
PHILLIPS MJ. Liver cell dysplasia and early liver
transplantation in hereditary tyrosinemia. Mod
Pathol 1990; 3: 694-701.

13) GARCIA-TSAO G, KORZENIK JR, YOUNG L, HENDERSON

KJ, JAIN D, BYRD B, POLLAK JS, WHITE RI. Liver dis-
ease in patients with hereditary hemorrhagic
telangiectasia. N Engl J Med 2000; 343: 931-
936.

1627

Complications and risk factors of a large series of percutaneous liver biopsies in patients



1628

14) ROBERTS EA, SCHILSKY ML. A practice guideline on
Wilson disease. Hepatology 2003; 37: 1475-1492.

15) OBICI L, PALLADINI G, GIORGETTI S, BELLOTTI V, GRE-
GORINI G, ARBUSTINI E, VERGA L, MARCIANO S, DONADEI

S, PERFETTI V, CALABRESI L, BERGONZI C, SCOLARI F, MER-
LINI G. Liver biopsy discloses a new apolipopro-
tein A-I hereditary amyloidosis in several unrelat-
ed Italian families. Gastroenterology 2004; 126:
1416-1422.

16) SMANIK EJ, TAVILL AS, JACOBS GH, SCHAFER IA, FAR-
QUHAR L, WEBER FL JR, MAYES JT, SCHULAK JA, PETRELLI
M, ZIRZOW GC. Orthotopic liver transplantation in
two adults with Niemann-Pick and Gaucher’s dis-
eases: implications for the treatment of inherited
metabolic disease. Hepatology 1993; 17: 42-49.

17) KELLY DA, PORTMANN B, MOWAT AP, SHERLOCK S, LAKE
BD. Niemann-Pick disease type C: diagnosis and
outcome in children, with particular reference to
liver disease. J Pediatr 1993; 123: 242-247.

18) JEVON GP, DIMMICK JE. Histopathologic approach to
metabolic liver disease: Part 1. Pediatr Dev Pathol
1998; 1: 179-199.

19) HAAGSMA EB, SMIT GP, NIEZEN-KONING KE, GOUW AS,
MEERMAN L, SLOOFF MJ. Type IIIb glycogen storage
disease associated with end-stage cirrhosis and
hepatocellular carcinoma. The Liver Transplant
Group. Hepatology 1997; 25: 537-540.

20) BADIZADEGAN K, PEREZ-ATAYDE AR. Focal glycogeno-
sis of the liver in disorders of ureagenesis: its oc-
currence and diagnostic significance. Hepatology
1997; 26: 365-373.

21) PANETTA J, GIBSON K, KIRBY DM, THORBURN DR, BONEH
A. The importance of liver biopsy in the investiga-
tion of possible mitochondrial respiratory chain dis-
ease. Neuropediatrics 2005; 36: 256-259.

22) HEYN RM, HAMOUDI A, NEWTON WA JR. Pretreat-
ment liver biopsy in 20 children with histiocytosis
X: a clinicopathologic correlation. Med Pediatr On-
col 1990; 18: 110-118.

23) COLE BR. Does liver biopsy provide sufficient diag-
nostic information to differentiate autosomal re-
cessive from autosomal dominant polycystic kid-
ney disease? Pediatr Nephrol 1994; 8: 411.

24) CHAHAL P, LEVY C, LITZOW MR, LINDOR KD. Utility of
liver biopsy in bone marrow transplant patients. J
Gastroenterol Hepatol 2008; 23: 222-225.

25) POLSON J, LEE WM. AASLD POSITION PAPER: the man-
agement of acute liver failure. Hepatology 2005;
41: 1179-1197.

26) SANCHEZ-CONDE M, BERENGUER J, MIRALLES P, ALVAREZ
F, CARLOS LOPEZ J, COSIN J, PILAR C, RAMIREZ M,
GUTIERREZ I, ALVAREZ E. Liver biopsy findings for
HIV-infected patients with chronic hepatitis C and
persistently normal levels of alanine aminotrans-
ferase. Clin Infect Dis 2006; 43: 640-644.

27) DEMETRIS AJ, ADEYI O, BELLAMY CO, CLOUSTON A,
CHARLOTTE F, CZAJA A, DASKAL I, EL-MONAYERI MS,
FONTES P, FUNG J, GRIDELLI B, GUIDO M, HAGA H,
HART J, HONSOVA E, HUBSCHER S, ITOH T, JHALA N,
JUNGMANN P, KHETTRY U, LASSMAN C, LIGATO S, LUNZ
JG 3RD, MARCOS A, MINERVINI MI, MÖLNE J, NALESNIK

M, NASSER I, NEIL D, OCHOA E, PAPPO O, RANDHAWA

P, REINHOLT FP, RUIZ P, SEBAGH M, SPADA M, SONZOGNI

A, TSAMANDAS AC, WERNERSON A, WU T, YILMAZ F.
Liver biopsy interpretation for causes of late liver
allograft dysfunction. Hepatology 2006; 44: 489-
501.

28) SMITH AD. Recurrence of the original liver disease.
In: Killenberg PG, Clavien PA, eds. Medical Care
of the Liver Transplant Patient. 3rd ed. Oxford, UK:
Blackwell, 2006; pp. 419-438.

29) BLASCO A, FORNS X, CARRION JA, GARCIA-PAGAN JC, GI-
LABERT R, RIMOLA A, MIQUEL R, BRUGUERA M, GARCÍA-
VALDECASAS JC, BOSCH J, NAVASA M. Hepatic venous
pressure gradient identifies patients at risk of se-
vere hepatitis C recurrence after liver transplanta-
tion. Hepatology 2006; 43: 492-499.

30) FIRPI RJ, ABDELMALEK MF, SOLDEVILA-PICO C, CABRERA

R, SHUSTER JJ, THERIAQUE D, REED AI, HEMMING AW,
LIU C, CRAWFORD JM, NELSON DR. One-year proto-
col liver biopsy can stratify fibrosis progression in
liver transplant recipients with recurrent hepatitis
C infection. Liver Transpl 2004; 10: 1240-1247.

31) BANFF WORKING GROUP on Liver Allograft Patholo-
gy. Importance of liver biopsy findings in im-
munosuppression management: biopsy monitor-
ing and working criteria for patients with opera-
tional tolerance. Liver Transpl 2012; 18: 1154-
1170.

32) TISONE G, ORLANDO G, CARDILLO A, PALMIERI G,
MANZIA TM, BAIOCCHI L, LIONETTI R, ANSELMO A, TOTI

L, ANGELICO M. Complete weaning off immunosup-
pression in HCV liver transplant recipients is fea-
sible and favourably impacts on the progression
of disease recurrence. J Hepatol 2006; 44: 702-
709.

33) LENCI I, TISONE G, DI PAOLO D, MARCUCCILLI F, TARI-
CIOTTI L, CIOTTI M, SVICHER V, PERNO CF, ANGELICO M.
Safety of complete and sustained prophylaxis
withdrawal in patients liver-transplanted for HBV-
related cirrhosis at low risk of HBV recurrence. J
Hepatol 2011; 55: 587-593.

34) VAUTIER G, SCOTT B, JENKINS D. Liver biopsy: blind or
guided? Br Med J 1994; 309: 1455-1456.

35) LINDOR KD, BRU C, JORGENSEN RA, RAKELA J, BORDAS

JM, GROSS JB, RODES J, MCGILL DB, READING CC,
JAMES EM, CHARBONEAU JW, LUDWIG J, BATTS KP, ZINS-
MEISTER AR. The role of ultrasonography and auto-
matic-needle biopsy in outpatients percutaneous
liver biopsy. Hepatology 1996; 23: 1079-1083.

36) STONE MA, MAYBERRY JF. An Audit of Ultrasound
Guided Liver Biopsies: a need for evidence-based
practice. Hepatogastroenterology 1996; 43: 432-
434.

37) MANOLAKOPOULOS S, TRIANTOS C, BETHANIS S,
THEODOROPOULOS J, VLACHOGIANNAKOS J, CHOLONGI-
TAS E, SIDERIDIS M, BARBATIS C, PIPEROPOULOS P, SPILIADI
C, PAPADIMITRIOU N, ROUKOUNAKIS N, TZOURMAKLIOTIS

D, AVGERINOS A, BURROUGHS A. Ultrasound Guided
Liver Biopsy in Real Life: comparision of same-
day prebiopsy versus real-time ultrasound ap-
proach. J Gastroenterol Hepatol 2007; 22: 1490-
1493.

V. Filingeri, D. Sforza, G. Tisone



38) GILMORE IT, BURROUGHS A, MURRAY-LYON IM, ROGER

W, JENKINS D. Indications, methods and outcomes
of percutaneous liver biopsy in England and
Wales: an audit by the British Society of Gas-
troenterology and the Royal College of Physicians
of London. GUT 1995; 36: 437-441.

39) THAMPANITCHAWONG P, PIRATVISUTH T. Liver biopsy:
complications and risk factors. World J Gas-
troeterol 1999; 5: 301-304.

40) MUIR AJ, TROTTER JF. A survey of current liver biop-
sy pratice patterns. J Clin Gastroenterol 2002; 35:
86-88.

41) CALDWELL S, NORTHUP PG. Bleeding complication
with liver biopsy: is it predictable? Clin Gastroen-
terol Hepatol 2010; 8: 826-829.

42) CHIAVAROLI R, GRIMA P, CALABRESE P, GRIMA P. Routine
ultrasound-guided liver biopsy versus echo-as-
sisted procedure in viral chronichepatitis. Radiol
Med 2008; 113: 992-998.

43) EISEMBERG E KONOPNIKI M, VEVTSMAN E, KRAMSKAY R,
GATTIN D, BARUCH Y. Prevalence and Characteris-
tics of Pain Induced. By Percutaneous Liver Biop-
sy. Anesth Analg 2003; 96: 1392-1396.

44) HEDERSTROM E, FORSBERG L, FLOREN C H, PRYTZ H.
Liver biops complications monitored by ultra-
sound. J Hepatol 1989; 8: 94-98.

45) JANES CH, LINDOR KD. Outcome of patients hospi-
talized for complications after outpatient liver
biopsy. Ann Intern Med 1993; 118: 96-98.

46) AL KNAWY B, SHIFFMAN M. Percutaneous liver biopsy
in clinical practice. Liver Int 2007; 27: 1166-1173.

47) PICCININO F, SAGNELLI E, PASQUALE G, GIUSTI G. Com-
plications following percutaneous liver biopsy. a
multicentre retrospective study on 68,276 biop-
sies. J Hepatol 1986; 2: 165-173.

48) AKKAN CETINKAYA Z, SEZIKLI M, GÜZELBULUT F, BENEK
YZ, OZKARA S, GÖKDEN Y, YASAR B, OVÜNÇ KURDAS O.
Liver biopsy: ultrasonography guidance is not su-
perior to the blind method. J Gastrointest Liver
Dis 2010; 19: 49-52.

49) JORNOD P, WIESEL PH, PESCATORE P, GONVERS JJ. Hemo-
bilia, a rare cause of acute pancreatitis after percu-
taneous liver biopsy: diagnosis and treatment by
endoscopic retrograde cholangiopancreatography.
Am J Gastroenterol 1999; 94: 3051-3054

50) ZHOU HB. Hemobilia and other complications
caused by percutaneous ultrasound-guided liver
biopsy. World J Gastroenterol 2014; 20: 3712-
3715.

51) PENA LR, HORN TL, CROSS CB. Acute pancreatitis sec-
ondary to hemobilia after percutaneous liver biopsy.
Therap Adv Gastroenterol 2009; 2: 165-168.

52) BRAVO AA, SHETH SG, CHOPRA S. Liver biopsy. N En-
gl J Med 2001; 344: 495-500.

53) SCHEUER PJ. Liver biopsy size matters in chronic
hepatitis: bigger is better. Hepatology 2003; 38:
1356-1358.

54) PASHA T. Cost-effectiveness of ultrasound-guided
liver biopsy. Hepatology 1999; 29: 610.

55) NEUBERGER J, GRANT A, DAY C, SAXSENA S. Guidelines
on the use of Liver Biopsy in Clinical Pratice.
British Society of Gastroenterology 2004; pp. 1-15.

1629

Complications and risk factors of a large series of percutaneous liver biopsies in patients


