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Liver Biopsy Experience
Karaciger Biyopsisi Deneyimi
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ABSTRACT

Objective: To investigate the frequency of complications and insufficient
material rates of liver biopsies and association with experience in liver
biopsies that made for diagnosis of chronic viral hepatitis.

Materials and Methods: We retrospectively reviewed our four years liver
biopsy experience between 2008-2011. The records of patients were
investigated retrospectively. In our clinic, the number of doctors perform a
liver biopsy and doctors with experience were recorded. Tabulation was
performed and student's t-test and X2 test was used for statistical method.
P<0.05 was considered statistically significant.

Results: Data of 305 liver biopsy has been reached in the study period.
Biopsy-related complication rate was found 3.1% (serious complication 0.3%,
non-serious complication 2.8%). Receiving rate of insufficient material was
decreased with experience and was found to be 25%, 17 %, 8%, 5.4% in
2008-2011, respectively (p<0.05). The rate of insufficient material by
increased experience, in 2011 dropped to 5.4%. Of all the cases called for
biopsy, it was detected that 33 cases (9.7%) refused liver biopsy.
Conclusion: Cory liver biopsy complication rate is low and can be safely
applied to patients for the diagnosis of chronic hepatitis. Receiving rate
insufficient material and development of complications related to experience
of who perform the biopsy. This negativity can be reduced by increased
experience. (Viral Hepatitis Journal 2012; 18(3): 115-9)

Key words: Percutaneous liver biopsy, tru-cut biopsy, complications,
experience

OZET

Amag: Kronik viral hepatit tanisi amaciyla yapilan karaciger biyopsilerinde,
komplikasyon ve yetersiz materyal alma nedenleri ve sikhigini ve deneyimle
iliskisini arastirmak amaclanmigtir.

Gere¢ ve Ydntemler: 2008-2011 vyillari arasindaki dért yillik dénemde
karaciger biyopsi deneyimlerimizi retrospektif olarak degerlendirdik.
Hastalarimiza ait kayitlar retrospektif olarak arastirildi.Klinigimizde yillara
gore karaciger biyopsisi yapan hekim ile hekimlerin yillara gére tecriibe
oranlar kaydedildi. Veriler tabule edilerek student’s t-test ve 2 testi
iledegerlendirildi. P<0,05 anlamli kabul edildi.

Bulgular: Calisma doneminde 305 karaciger biyopsi verisine ulasildi.
Biyopsiye bagli komplikasyon orani %3,1 idi (ciddi komplikasyon %0,3, ciddi
olmayan komplikasyon %2.8). Yetersiz materyal alma orani deneyimle azaldi.
Yetersiz materyal alma orani 2008 ile 2011 arasinda sirasiyla %25, %17, %8,
%5,4 idi (p<0,05). Artan tecriibe ile yetersiz materyal alma oranimiz 2011
yilinda %b5,4'a dusti. Calismada biyopsi randevusu verilenlerin 33
(%9,7)'tintin biyopsiyi reddettigi saptandi.

Sonug: Kor yapilan karaciger biyopsisinin komplikasyon orani distktir ve
kronik hepatit tanisi igin hastalara giivenle uygulanabilir. Biyopside materyal
yetersizligi ve komplikasyon riski, islemi uygulayan personelin tecriibesiyle
iliskilidir. Artan tecriibeyle bu olumsuzluk azaltilabilir. (Viral Hepatit Dergisi
2012; 18(3): 115-9)

Anahtar Kelimeler: Perkutan karaciger biyopsisi, tru cut biyopsi,
komplikasyonlar, deneyim
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Introduction

Percutaneous liver biopsy has been used for years(1). The first
percutaneous liver biopsy was performed in 1883. Today, liver
biopsy is needed mostly in the diagnosis of chronic liver diseases,
determination of treatment indications and assesment of
treatment responses at histopathological level. Also, it is
necessary for unexplained liver function abnormalities, space
occupying lesions in the liver and the involvement of theliver in
systemic diseases (2). Liver biopsy is the gold standard for staging
fibrosis. Inflammation, necrosis, steatosis, hepatic iron and
other parameters can be determined by liver biopsy (3).

There are several methods used to obtain liver tissue (4).
These are percutan, transjugular, laparoscopic and plugged
biopsies. Percutaneous fine-needle biopsy of the liver (PFNB) is a
simple method. Needles used for PFNB were classified in three
groups.; a) Suction needles (Menghini-type needle, Klatskin-type
needle, Jamshid-type needle type) b) Cutting needles (Vim-
Silverman needle, Tru-Cut needle) c¢) Spring-loaded cutting
needles that have triggering mechanisms. Each of them has some
advantages and disadvantages. Meaningful difference was not
detected among the needles in terms of obtaining appropriate
specimens. In diffuse liver lesions except fibrosis, diagnostic
success is largely independent of the used needle.

Diagnosis of liver cirrhosis with tru-cut needle is easier,
because fibrotic liver tissue can be destroyed with vacuum-type
needles (5). Hopper et al.(6) detected in their experimental animal
study that the success of obtaining the specimen and the
specimen quality were more satisfying with automatic tru-cut
needles compared with vacuum-type needles. De Man et al. (7)
described that longer specimens were obtained with automated
needles compared with manual needles. Although liver is rich in
vascular structures, liver biopsy-related complications are rare. 60
% of complications are seen in the first two hours after the
procedure, 96% may be seen within one day. Hospitalization due
to complications, especially with tru-cut neddles was required in
1-3 % of the patients.

The most frequent complications in hospitalized patients were
pain and hypotension due to vasovagal reflex(4)

We aimed to investigate complication rates of our liver
biopsies and insufficient materials in association with biopsy

Material and Methods

The data of this study were obtained by the retrospective
analysis of liver biopsies performed in Sakarya Education and
Research Hospital at the Department of Infectious Diseases and
Clinical Microbiology between 2008-2011.

In 2008, Sakarya State Hospital was transformed into
education and research hospital. The spesialist doctors (N.T., A.O,,
M.Y)) at the hospital did not experience a liver biopsy. On the
second half of 2008, professor with experience in a liver biopsy
(O.K.) began to work in hospital and to teach liver biopsy. Four
specialist doctors, three young fellows and a professor doctor
performed liver biopsy at this centre and 10% of liver biopsy has
performed by young fellows in the study. In our clinic, young
fellow doctors began to study in 2010.

Biopsy method: Percutaneous liver biopsy was performed to
Chronic Hepatitis B and Chronic Hepatitis C patients with tru-cut
biopsy method. 16-18 G semi-automatic tru-cut biopsy gun
(ASCUT, Grand Theft Auto Medical Product and Service, in Italy)
was used in the biopsies.

Pre-biopsy Testing

Before the biopsy; patients were investigated for chronic
hepatitis B and C. HBsAg, HBeAg, anti-HBe, anti HCV, HBV-DNA,
HCV RNA, ALT, AST, complete blood count, prothrombin time,
bleeding-clotting time and the entire abdominal ultrasonography
were performed.

Biopsy was not performed to patients who carry
contraindication (prolonged prothrombin time, hemangioma,
infection in that area and mass in the right lobe). Before the
biopsy, all patients were informed about the procedure and
written consents were received.

Localization of patient’s liver was determined in the supine
position by percussion. Dullness area was marked at the
intersection of midclavicular line and intercostal space. Firstly, skin
antisepsis with povidone-iodine was applied to the region.
Secondly, local anesthesia with 2cc.lidocaine was applied to
biopsy region. Then, we said the patients to expirate deeply and
hold their breath. Biopsy specimens were obtained with
disposable 16-18G tru-cut needles. Obtained specimens were
sent to pathology laboratory in formalin.

Complete blood count (CBC) was performed for bleeding

experience. disorders before the biopsy (trombocytopenia, idiopathic

Table 1. Complications and insufficient specimens by years

Years n The number of doctors The number of p value Complication p value The number of
applying biopsy procedure inadequate n (%) patients who did not
/The number of doctors with specimen n (%) come to appointment n ( %)
experience n/n (%)

2008 8 3N (33.3) 2 (25 <0.026 0 (0) >0.05 3 (375)

2009 9% 31 (333) 16 (17) 3(31) 13 (12.1)

2010 112 4/4 (100) 9 (8 2 (1,7) 7 (59)

2011 91 1/4 (57.1) 5 (54) 5 (5.4) 10 (9.9)
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Table 2. Distribution of complication

Patient Age/ Reason of Time complication Date Complication Conclusion

number /gender bhiopsy was detected

1 50/F CHC >2 days 2011 Hematoma in liver She was observed for three days, followed
by ultrasonography. When the size began
to reduce was seen, she was discharged.

2 38/M CHB <2 hours 2011 Subcutaneous hematoma No intervention was done. It was
resorbed spontaneously.

3 60/M CHC >2 days 2011 Liver abcess/Pain shock Antibiotic treatment was started. The
abscess was drained.

4 45/M CHB <2 hours 2010 Hypertension/Pain shock Followed in intensive care unit. Blood
pressure regulation was arranged. Pain
was managed with opioid analgesics.

by 40/M CHB <2 hours 2011 Panic disorder Sudden sencop experienced. He
came to himself after 2-3 minutes.

6 21/IM CHC <2 hours 2009 Pain shock Anesthesiologist consulted. Pain was
managed with opioid analgesics.

7 21/M CHB <2 hours 2009 Pain shock Anesthesiologist consulted. Pain was
managed with opioid analgesics.

8 34/M CHB <2 hours 2009 Pain shock Anesthesiologist consulted. Pain was
managed with opioid analgesics.

9 45/F CHB <2 hours 2010 Pain shock Anesthesiologist consulted. Pain was
managed with opioid analgesics.

10 60/F CHC <2 hours 201 Allergic reaction Given the very low amount of the local

anesthetic agent, allergic reaction was
observed. Biopsy was canceled.

trombocytopenic purpura etc) and CBC was also obtained to
check of bleeding complication after the biopsy (8).

Insufficient material criteria: If a biopsy specimen includes
less than four portal spaces, it is accepted as insufficient material.
For the statistical tests, student’s t-test, x2 test was used and a
p value of less than 0.05 was accepted significant.

Results

Between 2008-2011, 338 patients were called for liver biopsy.
But a total of 33 patients (9.7%) denied liver biopsy. As a result,
liver needle biopsy was done to 305 patients. Of the patients, 185
were (60.6%) male and 120 (39.4%) were female. Liver biopsy
was performed to 256 (84%) chronic hepatitis B(CHB) patients
and 49 (16%) chronic hepatitis C(CHC) patients.

Insufficient liver biopsy tissue was taken from 32 patients
(10.5%). Inadequate specimen rates according to years were
shown in Table 1. Insufficient specimen rate was 17% in 2009.
However this rate decreased to 5.4% in 2011 (p=0.026).

There was no fatality as a consequence of our needle biopsy
practices. Our complication rate was 3.2% (n=10). Serious
complications such as massive bleeding, organ perforation and
hemoperitoneum did not occur. The most important complication
was liver abscess developed in one patient (0.3%). In this patient

ultrasonography showed fluid collection in the lower lobe of the
liver. Antibiotic therapy was initiated (piperacillin /tazobactam 2.25
g 3x1). In the following days, the patient was followed by
ultrasonography. On the seventh day, liver abscess was
determined by magnetic resonance imaging. Ultrasound-guided
abscess drainage was performed. The patient recovered
completely and subsequently discharged.

The most common complication was excessive pain (1.9%).
Pain was in the right upper quadrant in 5 patients (1.6%) and in
the right lower quadrant in one patient (0.3%). Pleural and
peritoneal irritation was suspected in these patients. Chest X-ray
and abdominal ultrasonography were in normal limits. The pain did
not response to non-steroidal anti-inflammatory analgesics. The
pain was managed with opioid analgesics. These patients were
subsequently discharged.

Serious bleeding was not observed in any patient. Minimal
sized liver hematoma was detected in a patient by
ultrasonography. In this patient, hemoglobin values remained
normal. Hematoma resolved without the need of intervention.
Hematoma was not detected in repeat ultrasonography. One
patient developed a subcutaneous hematoma. Liver was normal
in abdominal ultrasonography. Hemoglobin values did not
decrease during follow-up. One patient was extremely worried
and experienced a panic attack, despite no pain. Syncope was
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observed in a short duration. Two patients required to be followed
in intensive care unit. One of these patients suffered hypertensive
episode due to pain shock. Although, this patient had no previous
history of hypertension, blood pressures increased to 220/110
mmHg. After blood pressures were regulated, the patient
recovered completely and subsequently discharged. Following
the other patient in intensive care unit was due to pain shock and
liver abscess. One patient developed allergic reaction to local
anesthetic agent given before the biopsy. Given the very few
amount of the local anesthetic agent, common hyperemia was
observed in the skin and biopsy was canceled. Complications
were seen in only two patients two days after biopsy. Remainder
complications were seen in less than two hours after biopsy.

Discussion

Liver biopsy has an important role in determining the severity of
chronic liver diseases (4). Liver tissue sampling with appropriate size
is necessary for a valid pathological report. The number of portal
spaces is important and 6-8 spaces in the specimen are usually
sufficient. The number of the portal space is directly proportional
to the size of the biopsy. Specimen of 1.5 cm is usually enough
for the diagnosis of diffuse liver diseases (4). In our inpatient clinic,
biopsy attempts were done to 305 patients and insufficient
specimens were taken from 32 of them (10.4%). The main reason
for the failure was attributed to lack of experience. Rate of getting
insufficient material was 17% in 2009, however it was declined to
5.4% in 2011.These findings pointed that more experience is
related with more succesful biopsy.

Due to physical and mental discomfort, patients may refuse
the biopsy and this can lead to delay in the diagnosis and
treatment (9). Of all the patients in our study, 33 patients (9.7 %)
did not come to their appointment. This rate may be related with
biopsy phobia. Some of the patients get worried about the biopsy
procedure, live serious anxiety and run away from this procedure.
The benefits, contraindications and potential risks of the biopsy
should be told to patients in detail and a sense of confidence
should be provided. In a similar study, including 1177 patients with
chronic hepatitis C, it was reported that 59% of the patients
refused the biopsy due to anxiety (10). The reason of this phobia
may be either insufficient information or misinformation.

The most important disadvantages are being are being
invazive and causing complications (11). Despite being invasive,
liver biopsy is still a significant and a safe procedure with
low complication rate. Informing patients about the complication
rates and the results would prevent them from escaping the
procedure. Patients should be informed in detail about the
biopsy procedure for the prevention of insufficient information
and misinformation.

There was no statistically significant difference in terms of
complication rates with respect to years (p>0.05). Within years,
complication rate did not improve. Factors associated with this
condition may result from these: Our hospital is is education and
research hospital, fellows learn how to make the biopsy and
sometimes unexperienced fellows perform the biopsy first time
in their practices.

In a study, there was no relation between the frequency of pain
or bleeding and the experience or speciality of the operator (12).

Complications of percutaneous liver biopsy are classified as
minor and major complications. Minor complications are pain
requiring analgesia and temporary hypotension. Pain is the most
common complication of percutaneous liver biopsy and affects
84% of the patients.

Major complication is very rare in liver biopsies (13). In a study
including 4275 biopsies performed by Myers RP and et al. that
thirty-two patients had significant biopsy-related complications
(0.75%) (14).In our study, the rate of major complication was only
0.3% and the most frequent complication was pain shock (1.9%).
The majority of patients developing pain shock were men while it
is more likely expected in women (M /F:7/1). Death was not seen
in any patient in our series. Mortality of percutaneous liver biopsy
is 1/10.000-12.000. Mortality is usually associated with
hemorrhage. Severe bleeding usually occurs in the first 2-4 hours,
late bleeding may occur within one week after the biopsy.
Bleeding may manifest itself as intrahepatic or extrahepatic
bleeding. It is usually detected by ultrasonography (13). In the
study of Piccinino and et al., 68 276 percutaneous liver biopsies
were performed from 1973 to 1983. Rate of death was 9/100000
and it was always due to haemoperitoneum (15).

Chemical peritonitis was reported in 0.43% and hematobilia
was reported 0.07% in a large series (16). Bleeding requiring
transfusion or intervention occurs in approximately 1/500 biopsy.
Small intrahepatic and subcapsular hematomas after liver biopsy
are usually asymptomatic. Pain, tachycardia, hypotension, and
decreased hemoglobin level can be seen in large hematomas (17).

In our study, millimetric sized intahepatic bleeding was
detected in a patient by ultrasonography (0.3%). This patient was
observed for a period of three days and followed by
ultrasonography. When it was seen that the hematoma size began
to reduce, the patient was discharged.

Among our cases, liver abscess was the most serious
complication. In that patient, biliary tree was injured during the
biopsy. Puncture of the gall bladder is a complication that should be
avoided. This may either stay locally or even progress to biliary
peritonitis. To avoid this complication, emptying of the gall bladder
thereby making its volume less before the biopsy is important
(18,19). Other rare complications of liver biopsy are pneumotorax,
hemotorax, hemobilia, perforations of visceral organs, bacteriemia,
sepsis, emphysema, breakage of biopsy needle, anaphylaxis due to
rupture of cyst hydatid and subphrenic abscesses (19). These rare
complications were not seen in this study.

As a result, complication rate attributed to liver biopsy was
very low in our series. Moreover, any death was not occurred. To
our knowledge, liver biopsy should be safely performed, if the
diagnosis of liver disease is needed. Insufficent material rate will
decrease with increasing experience. As a result, our complication
rate is very low. But experience is very important to achieve least
complication rate.  The frequency of complications in liver biopsy
depends on the center’s and the practitioner’s experience.



Viral Hepatit Dergisi 2012; 18(3): 115-9
Viral Hepatitis Journal 2012; 18(3): 115-9

Tuna et al.
Liver Biopsy Experience

119

10.

References

Thampanitchawong B Piratvisuth T. Liver biopsy: complications and
risk factors. World J Gastroenterol. 1999; 5: 301-4.

Czaja AJ, Carpenter HA. Optimizing diagnosis from the medical liver
biopsy. Clin Gastroenterol Hepatol. 2007; 5: 898-907.

Sebastiani G, Alberti A. Non invasive fibrosis biomarkers reduce but
not substitute the need for liver biopsy. World J Gastroenterol.
2006; 12: 3682-94.

Bravo AA, Sheth SG, Chopra S. Liver Biopsy. N Engl J Med. 2001;
344: 495-500.

Vargas-Tank L, Martinez V, Jiron MI, Soto JR, Armas-Merino R. Tru-
Cut and Menghini needles: different yield in the histological
diagnosis of liver disease. Liver 1985; 5: 178-81.

Hopper KD, Baird DE, Reddy VV, Landis JR, Parker SH, Tyler HN Jr,
et al. Efficacy of automated biopsy guns versus conventional biopsy
needles in the pygmy pig. Radiology. 1990; 176: 671-6.

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.

Cevik FC, Aykin N, Naz H. Complications and efficiency of liver
biopsies using the Tru-Cut biopsy Gun. J Infect Dev Ctries.
2010; 4: 91-5.

Van Leeuwen DJ, Wilson L, Crowe DR. Liver Biopsy in the mid-
1990s: Questions and answers. Semin Liver Dis. 1995; 15: 340-59.
Bonny C, Rayssiguier R, Ughetto S, Aublet-Cuvelier B, Baranger J,
Blanchet G, et al. Medical practices and expectations of general
practitioners in relation to hepatitis C virus infection in the Auvergne
region. Gastroenterol Clin Biol. 2003; 27: 1021-5.

13.
14.

. Dienstag JL. The role of liver biopsy in chronic hepatitis C.

Hepatology. 2002; 36: (Suppl 1): 152-60.

. Gilmore IT, Burroughs A, Murray-Lyon IM, Williams R, Jenkins D,

Hopkins A. Indications, methods, and outcomes of percutaneous
liver biopsy in England and Wales:an audit by the British Society of
Gastroenterology and the Royal College of Physicians of London.
Gut. 1995; 36: 437-41.

http://mvww.uptodate.com/ contents/percutaneous-liver-biopsy
Myers RR Fong A, Shaheen AA.Utilization rates, complications and
costs of percutaneous liver biopsy: a population-based study
including 4275 biopsies. Liver Int. 2008; 28: 705-12.

. Piccinino F; Sagnelli E, Pasquale G, Giusti G. Complications following

percutaneous liver biopsy. A multicentre retrospective study on
68,276 biopsies. J Hepatol. 1986;2(2):165-73.

. Turhan V, Acar A, Kiglkodaci Z et al. Kronik viral hepatiti bulunan

1380 hastada uygulanan perkitan koér karaciger igne biyopsisinin
irdelenmesi, Viral Hepatit Dergisi 2009; 14(2): 57-62.

. Minuk GY, Sutherland LR, Wiseman DA, MacDonald FR, Ding DL.

Prospective study of the incidence ultrasound-detected intrahepatic
and subcapsular hematomas in patients randomized to 6 hour or 24
hours of bed rest after percutaneous liver biopsy. Gastroenterology
1987;92(2):290-293.

. Terry R. Risks of needle biopsy of the liver Br Med J

1952;1(4768):1102-5.

. Ruben RA, Chopra S. Bile peritonitis after liver biopsy: nonsurgical

management of a patient with an acute abdomen: a case report
with review of the literature. Am J Gastroenterol 1987;82(3):265-8.



