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Percutaneous Liver Biopsies:
Safety and Efficacy

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: The aim of this study was to evaluate effecacy and safety of percutaneous
liver biopsy performed under the assistance of ultrasonography in diffuse liver disease. MMaatteerriiaall  aanndd
MMeetthhooddss::  This was a retrospective study. We evaluated the ultrasound-assisted liver biopsy proce-
dures of 784 patients which were performed in an outpatient setting between October 2001 and July
2008. The liver biopsies were performed following one-night fasting using disposable Menghini-
type suction needles (16 gauge) after marking the best seen part of the best-thickest liver part dis-
tant from the adjacent organs. Liver portion suitable for biopsy was marked in the intercostal area
by the use of ultrasonography and performed by an experienced gastroenterologist. After the biop-
sies, the vital signs of all patients were monitored for 6-8 hours. The patients without any problems
were discharged on the same day. The shapes, sizes and number of the biopsy specimens were
recorded, and then they were sent to the pathology department for histolopathological examina-
tion. The next day, control ultrasounds of all patients were performed. RReessuullttss::  Macroscopically ad-
equate tissue was obtained in 780 cases (99.5%) with a mean tissue length of 15.5 mm. In 755 patients
(96.4%), adequate tissue sample was obtained after one pass. After the procedure, severe pain re-
quiring analgesia was seen in 13 patients (1.6%). There was no complication requiring hospitalisa-
tion. Major complication requiring intervention occurred in only one patient with chronic renal
failure undergoing hemodialysis (0.12%). There were no deaths resulting from liver biopsies. CCoonn--
cclluussiioonn::  According to the results of our series, we conclude that routine ultrasound of the puncture
site is a quick, effective and, safe procedure. The complication rate is very low. The ultrasound as-
sisted percutaneous liver biopsy modality should be used to all cases.

KKeeyy  WWoorrddss::  Liver; biopsy, needle; ultrasonography; complications

ÖÖZZEETT  AAmmaaçç::  Diffüz karaciğer hastalıklarında perkütan karaciğer biyopsilerinin ultrasonografi kıla-
vuzluğunda yapılması durumunda, etkinliğinin ve güvenilirliğinin değerlendirilmesidir. GGeerreeçç  vvee
YYöönntteemmlleerr::  Bu geriye dönük çalışmada 2001 Ekim ile 2008 Temmuz ayları arasında, ayakta takip
edilen 784 hastanın ultrasonografi kılavuzluğunda yaptığımız karaciğer biyopsisi işlemini değerlen-
dirdik. Biyopsiler, bir gecelik açlığı takiben, ultrasonografi deneyimi olan gastroenterologlar ta-
rafından karaciğerin en iyi-kalın ve komşu organlardan uzak kısmının en iyi görüldüğü yerin
interkostal alanda işaretlenmesinden sonra, tek kullanımlık Menghini tipi biyopsi iğneleri (16 gauge)
kullanılarak yapıldı. Biyopsilerden sonra, 6-8 saat boyunca, tüm hastaların yaşamsal bulguları takip
edildi. Herhangi bir sorun gelişmeyen hastalar aynı gün taburcu edildi. Biyopsi örneklerinin şekil-
leri, büyüklükleri ve parçaların sayıları kaydedilerek histopatolojik inceleme için patoloji bölümüne
gönderildi. Bir sonraki gün tüm hastaların kontrol ultrasonografileri yapıldı. BBuullgguullaarr::  Yedi yüz sek-
sen hastada (%99.5), ortalama 15.5 mm uzunluğunda yeterli doku elde edildi. Yediyüzellibeş hastada
(%96.4) yeterli doku örneği, ilk girişte elde edildi. İşlemden sonra, karaciğer biyopsisi yapılan 13
hastada (%1.6) analjezi gerektiren ciddi ağrı oldu. Hastaneye yatış gerektiren komplikasyon olmadı.
Müdahale gerektiren ciddi komplikasyon, hemodiyalize giren kronik böbrek yetmezliği olan bir has-
tada gelişti (%0.12). Biyopsilerden kaynaklanan ölüm olmadı. SSoonnuuçç::  Çalışmamızın sonuçlarına göre,
biyopsi giriş yerinin rutin ultrasonu ardından yapılan perkütan karaciğer biyopsisinin, hızlı, etkili ve
güvenilir bir işlem olduğunu söyleyebiliriz. Komplikasyon oranı çok düşüktür. Tüm olgularda kara-
ciğer biyopsisinin ultrasonografi kılavuzluğunda yapılması gerektiğini düşünüyoruz.
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es pi te the ad van ces in ima ging tech ni qu es
and se ro lo gi cal in ves ti ga ti ons, in many li -
ver di se a ses, li ver bi opsy is still a gold stan-

dart to di ag no se, prog nos ti ca te, and help to
de ter mi ne the tre at ment.1-10 Alt ho ugh li ver bi opsy
has be en ac cep ted as a sa fe pro ce du re, so me comp -
li ca ti ons may oc cur in up to 5% of the pa ti ents, in-
c lu ding pa in re qu i ring hos pi tal ad mis si ons (1-5%),
fa i lu re to ob ta in tis su e (2%), ble e ding re qu i ring
trans fu si on (0.3%), ble e ding re qu i ring sur gery
(0.04%), pne u mot ho rax (0.35%), and ob ta i ning ot -
her tis su es (0.5%).1,2,5,11 The comp li ca ti ons of per cu-
ta ne o us li ver bi opsy ha ve be en classified as mi nor
(pa in, tran si ent hypo ten si on) and ma jor (sig ni fi cant
hypo ten si on, pne u mot ho rax, he mot ho rax, he mo -
pe ri to ne um, he mo bi li a, in tra he pa tic he ma to ma,
car di ac arrhy thmi a, gall blad der per fo ra ti on, punc-
tu re of the kid ney, co lon or pan cre as) comp li ca ti -
ons.2,3,5 Ove rall mor ta lity ra te is less than 0.1% and
de ath is usu ally du e to ble e ding or to bi li ary pe ri -
to ni tis se con dary to punc tu re of gall blad der.2 For
this re a son, many physi ci ans avo id li ver bi opsy as
an in va si ve pro ce du re, and se ek al ter na ti ve met-
hods. Ho we ver, li ver bi opsy gi ves va lu ab le in for -
ma ti on abo ut many con di ti ons. The re fo re, at tempts
to in cre a se sa fety and dec re a se comp li ca ti ons of li -
ver bi opsy sho uld be ma de.

The re are se ve ral ap pro ac hes for li ver bi opsy,
and se ve ral tech ni qu es ha ve be en sug ges ted to dec-
re a se the comp li ca ti on ra tes of the pro ce du re and
to in cre a se its di ag nos tic ac cu racy.2 Whi le the ma-
jo rity of li ver bi op si es are still per for med blindly
by trans cos tal ap pro ach using an as pi ra ti on or cut-
ting-type ne ed le, the re is an in cre a sing use of ul t-
ra so und as sis tan ce to es tab lish most su i tab le ac cess
to the thic ker li ver pa rench yma (as ses sing the most
fa vo rab le an gu la ti on of the ne ed le to o), avo i ding
the punc tu re of ad ja cent or gans.1,12,13 Li ver bi opsy
se ems sa fer when per for med by the as sis tan ce of
ul tra so und.2,11 Ne vert he less, ro u ti ne use of ul tra so -
und as sis tan ce for li ver bi op si es has not ga i ned wi-
des pre ad ac cep tan ce, and it ac co un ted for only one
third of all bi op si es per for med.14 Ul tra so und is
help ful for the lo ca li za ti on of li ver, es pe ci ally in
obe se in di vi du als, pa ti ents with chro nic obs truc ti -
ve lung di se a se or when as ci tes is pre sent.3,5,12 The -

re is al so a sta tis ti cally sig ni fi cant dec re a se in the
comp li ca ti on ra tes of li ver bi op si es when per for -
med un der ul tra so und gu i dan ce.1,3,5,8-10,15-18 The ma -
jor comp li ca ti on ra tes such as gall blad der punc tu re
and pne u mot ho rax are se en mo re with blin ded
per cu ta ne o us bi op si es when com pa red to the ul tra-
so und gu i dan ce.3,6,18 Ul tra so nog raphy aids di rec ting
the bi opsy ne ed le away from the ot her tis su es and
lar ge blo od ves sels, additionally the ope ra tor can
cho o se the cor rect depth of the ne ed le.2 The com-
p li ca ti on ra tes dif fer in the li te ra tu re ac cor ding to
dif fe rent re ports. Ma jor comp li ca ti on ra te of bi op -
si es un der ul tra so und gu i dan ce ran ges bet we en
0.25-1.28% (me an, 0.86%), whi le this ra ti o re ac hes
to 5.4% when the biopsys is per for med blindly.2

Alt ho ugh se ve ral stu di es ha ve exa mi ned the
ef fi cacy and comp li ca ti on ra tes of per cu ta ne o us li -
ver bi opsy per for med by the as sis tan ce of ul tra so -
und, the se stu di es are not eno ugh to pre dict the
ul tra so nog raphy as a se lec ted met hod for per cu ta -
ne o us li ver bi opsy. Mo re o ver, as far as we know,
the reno studies have reported the re sults of the ul t-
ra so und-as sis ted li ver bi op si es from Tur key. The re-
fo re, we per for med this study to re ve al the ef fi cacy
and sa fety of the li ver bi opsy un der the as sis tan ce
of ul tra so nog raphy, performed in a long ti me in a
lar ge pa ti ent po pu la ti on. 

MA TE RI AL AND MET HODS
We re vi e wed 784 ul tra so und-as sis ted per cu ta ne o -
us li ver bi opsy pro ce du res ret ros pec ti vely which
we re per for med bet we en Oc to ber 2001 and July
2008. The re we re 429 ma les and 355 fe ma les. The
ave ra ge age was 45 ye ars (bet we en 15-73 ye -
ars). The in di ca ti ons for li ver bi op si es we re lis ted
in Tab le 1. Be fo re the bi op si es, all pa ti ents we re
in for med abo ut the pro ce du re and its risks. All
sub jects ga ve writ ten in for med con sents. The he-
mog rams, prot hrom bin ti mes, in ter na ti o nal nor-
ma li zed ra ti os and ac ti va ted par ti al
throm bop las tin ti mes of all pa ti ents we re chec ked
be fo re the pro ce du re. The li ver bi op si es we re per-
for med in an out pa ti ent set ting with a stan dard
met hod: fol lo wing one-night fas ting, the punc tu -
re si te was marked in the intercostal region at the
best se en part of the best-thic kest liver dis tant
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from the ad ja cent or gans  ul tra so und and the bi-
opsy was performed by ex pe ri en ced gas tro en te ro -
lo gists. No mo re than 1 min was ne ces sary for such
a de ter mi na ti on. Hi tac hi EUB-525 ul tra so nog -
raphy with con vex pro be 3.5-MHz trans du cer was
used. Af ter cle an sing with po vi don-io di ne, 5-10
ml pri lo ka in 2% for lo cal ana est he si a was in jec ted
to the mar ked re gi on and to the pas sa ge site of bi-
opsy ne ed le, while the pa ti ent was lying on the
bed and his/her right arm raised. The bi opsy was
per for med in ins pi ra tory ap ne a. The sha pes, si zes
and, num ber of the bi opsy spe ci mens we re re cor -
ded, and then they we re sent to the pat ho logy de-
part ment for his to pat ho lo gi cal exa mi na ti on. Af ter
the pro ce du re, the vi tal signs of all pa ti ents we re
mo ni to red for the pro bab le comp li ca ti ons for 6-8
ho urs, and the signs we re re cor ded. Later, the pa-
ti ents wit ho ut any prob lems we re disc har ged and
ad vi sed to rest at ho me for 24 ho urs, and to con-
tact to us or ne a rest hos pi tal in the ca se of any
prob lem. The next day, con trol ul tra so unds of all
bi opsy per for med pa ti ents we re eva lu a ted for any
comp li ca ti ons.

RE SULTS
In 780 ca ses (99.5%), ade qu a te tis su e was ob ta i ned
mac ros co pi cally, furt her mo re 768 (98.5%) of the se
we re re por ted as suf fi ci ent ma te ri al by the pat ho -
logy de part ment. The ove rall ra te of his to pat ho lo -
gi cally ade qu a te tis su e was 97.5% in all pa ti ents. In
four pa ti ents (0.5%), no spe ci mens co uld be ob ta i -
ned and all of the se we re fe ma le chro nic he pa ti tis
C pa ti ents. In 755 pa ti ents (96.7%), ade qu a te tis su -
e was ob ta i ned af ter one pass, in 13 (1.6%) pa ti ent
af ter two pas ses, in 11 pa ti ents (1.4%) af ter thre e
pas ses and one pa ti ents (0.1%) af ter fo ur pas ses; ho-
we ver, any comp li ca ti ons did not de ve lop in latter
two gro ups (Tab le 2). Ob ta i ned tis su e samp le was
one pi e ce in 266 ca ses, two pi e ces in 239 ca ses,
three pieces in 128 ca ses, four pieces in 48 ca ses,
five pieces in 22 ca ses, six pieces in 12 ca se, seven
pieces in 4 ca ses, and eight pieces in one ca se. Spe-
ci mens we re gra nu lar in 60 ca ses. The ave ra ge
length of the spe ci mens we re 15.5 mm and the ave-
ra ge num ber of pi e ces we re 2.2.

No bi opsy re la ted de aths oc cur red and no
comp li ca ti ons de ve lo ped in 587 pa ti ents (74.8%).
In 197 pa ti ents (25.2%), o ne of the comp li ca ti ons
de ve lo ped (Tab le 3). The most com mon comp li ca -
ti on was va ri o us deg re es of lo ca li zed pa in (n:171,
89.5% of all comp li ca ti ons). The most com mon
type was mild pa in aro und the bi opsy are a that was
se en in 148 pa ti ents; in 5 of than an in tra pa ranc hi -
mal he ma to ma was de ter mi ned on the ul tra so und
per for med next day. Ot her early comp li ca ti ons we -
re one epi gas tric pa in, five dif fu se ab do mi nal pa in,
three right sho ul der-arm pa in, 10 right sho ul der
pa in, five se ve re pa in aro und the bi opsy are a, and
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Indications of the liver biopsies No. of patients

Ch. Hepatitis C 347

Ch. Hepatitis B 253

Ch. Hepatitis D 7

Autoimmune Liver Disease 9

Ch. Hepatitis B+C 7

Hepatitis B+NAFLD 1

Hepatitis B+AFLD 1

Fatty Liver Disease 99

Primary Biliary Cirrhosis 9

Metabolic Liver Disease 4

Cholestasis 5

Hepatoportal Sclerosis 4

Toxic Hepatitis 3

Abnormal Liver Function Tests 14

Cryptogenic Cirrhosis 2

Storage Disease 1

Portal Hypertension 1

Celiac Disease 1

Miscellaneous 13

TABLE 1: Indications of the liver biopsies.

Ch: chronic, NAFLD: non-alcoholic fatty liver disease, AFLD: alcoholic fatty liver disease.

Macroscopically adequate tissue 780/784 (99.5%)

Histopathologically adequate tissue 768/784 (97.5%) 

No. of passage for adequate tisue

1 passage 755/780 (96.7%)

2 passage 13 (1.6%)

3 passage 11 (1.4%)

4 passage 1 (0.1%)

TABLE 2: Results of ultrasound-assisted percutaneous
liver biopsies.



two back pa in that las ted for 8 ho urs. In one pa ti -
ent, se ve re pa in was ob ser ved on the next day. Pain
of most patients re li e ved spon ta ne o usly, on the ot -
her hand, anal ge sics re qu i red in 13 pa ti ents (1.6%).
Va so va gal synco pe oc cur red in fo ur pa ti ents. In
five pa ti ents na u se a and, in two patients na u se a-
vo mi ting we re ob ser ved. In one pa ti ent (0.12%)
with chro nic re nal fa i lu re un der go ing he mo di aly -
sis and chro nic he pa ti tis C, the amo unt of ascites
increased mi ni mally on ul tra so und per for med on
the next day of the pro ce du re, and 2 gr/dl dec re a -
se in the he mog lo bin le vel was de ter mi ned; two
units of eryt hrocy te sus pen si ons we re trans fu sed,
ho we ver, no prob lems oc cur red later on. Ad di ti o -
nally, in one pa ti ent, mi ni mal flu id at bur sa omen-
ta lis and aro und the gall bla der was de tec ted on
ul tra so nog raphy. No cli ni cal symptoms were de ve -
lo ped, and an in ter ven ti on was not re qu i red in this
pa ti ent. Furt her mo re, skin ecch ymo sis in seven pa-
tients, sub cu ta ne o us he ma to ma in three patients
and fe ver in one pa ti ent were ob ser ved. In tra he pa -
tic he ma to ma was de ter mi ned in nine pa ti ents
(1.14%) on the con trol ul tra so nog raphy on the next
day af ter bi op si es. The di a me ters of the se le si ons
we re less then 2.5 cm (1-2.2 cm). Two he ma to mas
oc cur red in the pa ti ents who se bi opsy par tic les we -
re gra nu lar, however the spe ci mens we re ta ken af -
ter one pass in the se ca ses. In the se pa ti ents, we did

not ob ser ve any prob lems re la ted to bi opsy. The
con trol ul tra so nog raphy of 771 pa ti ents (98.3%)
were normal. Furt her mo re, no hos pi ta li sa ti on was
re qu i red af ter the pro ce du res.

DIS CUS SI ON
Un der ul tra so und as sis tan ce, the punc tu re of 
ot her or gans ot her than the li ver, the pos si bi lity of
ob ta i ning ina de qu a te li ver spe ci men and ot her
comp li ca ti ons can be pre ven ted and a lon ger 
bi opsy spe ci men can be ob ta i ned, which wo uld in-
cre a se the di ag nos tic yi eld.1-3,11 Any way, in 96.7%
of our pa ti ents, ade qu a te tis su e was ob ta i ned in one
pass. Ob ta i ned tis su e length was 15.5 mm.

In ad di ti on, ul tra so und as sis ted li ver bi opsy in-
cre a ses the pro ba bi lity of de fi ni ti ve pat ho lo gi cal di-
ag no sis. In the 99.5% of the ca ses, mac ros co pi cally
ade qu a te tis su e was ob ta i ned, and in the 97.5%, ob-
ta i ned tis su e samp le was ade qu a te for his to lo gi cal
exa mi na ti on.

In our se ri es, the ove rall ra tes of comp li ca ti -
ons we re 25.2% and most of them (86.5%) we re
mi nor-self li mi ted and the pain releaved rapidly.
Anal ge si a re qu i ring pa in was only de ve lo ped in
1.6% of the patients. Li te ra tu re de ter mi ned that the
ul tra so und as sis ted per cu ta ne o us li ver bi opsy re du-
ced post-bi opsy pa in sig ni fi cantly as well as the ne -
ed of anal ge sics.1,2,5,13,19 Post-bi opsy pa in ra tes are
bet we en 5% and 50% in the li te ra tu re.2,13

In only nine pa ti ents (1.14%) in tra pa rench -
ymal he ma to mas we re de tec ted on ul tra so nog -
raphy. Ex cept mild pa in at the punc tu re si te in fi ve
of them, the re was no cli ni cal fin dings or
symptoms. In a pa ti ent with chro nic re nal fa i lu re
un der go ing he mo di aly sis and having chro nic he-
pa ti tis C, an in cre a se in the pre e xis ting mi ni mal as-
ci tes was de ter mi ned by con trol ul tra so nog raphy
as well as 2 gr/dl dec re a se in the he mog lo bin le vel.
Alt ho ugh the re was no cli ni cal prob lems, we trans-
fused two units of eryt hrocy te sus pen si ons. In ot -
her 17 pa ti ents with chro nic re nal fa i lu re who had
to the li ver bi opsy, the re we re no prob lems. The
pla te let co unt was >80.000/mm3 and the prot hrom -
bin ac ti vity was >70% in all of our patients. In this
res pect, an eva lu a ti on of the ble e ding ti me be fo re
the bi opsy can be use ful to avo id he morr ha gic com-
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Complications No. of patients

Uncomplicated patients 587/784 (74.8%)

Total complication 197/784 (25.2%)
Pain 171 (21.8%)

Mild, self limited 148 (18.8%)
Severe, analgesic requiring 13 (1.6%)

Vasovagal syncope 4 (0.5%)
Intraperitoneal hemorrhage 2 (0.2%)(one of them was 

clinically significant)

Nausea 5 (0.6%)

Nausea, vomiting 2 (0.2%)
Intraparenchymal hematoma 9 (1.14%) 

on ultrasound (in 5, mild pain)

Skin ecchymosis 7 (0.8%)

Subcutaneous hematoma 3 (0.3%)

Fever 1 (0.1%)

TABLE 3: Complications of ultrasound-assisted 
liver biopsies.



p li ca ti ons, es pe ci ally in the presence of comorbidi-
ties such as h e mo di aly sis pa ti ents.6 Li te ra tu re sta tes
that the comp li ca ti ons. Such as ble e ding and he ma-
to ma for ma ti on ra tes in cre a se as to the num ber of
pas ses incrases,5 however in our se ri es, in con trast
to the li te ra tu re, any comp li ca ti ons did not de ve lop
in 12 ca ses in which mo re than two pas ses we re
ma de.

De ath oc curs in fre qu ently af ter li ver bi op si es
and its ra te is reported as 0.5-0.33% in the li te ra tu -
re.2,14 No mor ta lity was se en in our se ri es.

With the de ve lop ment of ne wer ge ne ra ti on,
less-ex pen si ve equ ip ments, the ava i la bi lity of ul t-
ra so und in cli ni cal units has in cre a sed.1,2 Thus, li ver
bi op si es co uld be per for med in an out pa ti ent set-

ting qu ickly, without any comp li ca ti ons requiring
hos pi ta li sa ti on by the use of ul tra so und, the re fo re
the re is a sig ni fi cant dec re a se in the costs of the
pro ce du re.1-3,5,6,9,10,12

Ma jor li mi ta ti on of our study was the lack of
com pa ra ti ve re sults with blind li ver bi opsy, be ca u -
se we ha ve per for med all per cu ta ne o us li ver bi op-
sies ro u tinly un der ul tra so und gu in dan ce for ten
ye ars.

In conc lu si on, out pa ti ent ul tra so und as sis ted
per cu ta ne o us li ver bi opsy is a very ef fec ti ve, suf fi -
ci ent, sa fe, and pro bably cost-ef fec ti ve pro ce du re.
The comp li ca ti on ra te is very low. The per cu ta ne -
o us ul tra so und gu i ded li ver bi opsy mo da lity sho-
uld be app li ed to all ca ses.
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