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Percutaneous liver biopsy practice patterns among 
Canadian hepatologists
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Percutaneous liver biopsy (PLB) is the standard procedure to obtain 
histological samples essential for the diagnosis and management of 

many liver diseases. PLB has three major roles, including establishment 
of the diagnosis of liver disease where clinical assessment is otherwise 
inadequate; prognostication, including grading and staging, of certain 
liver diseases; and guiding therapeutic management decisions (1).

Although PLB has evolved significantly since it was first per-
formed in 1883, concerns regarding the safety of the procedure 
remain (2). While observational studies have shown that PLB is safe 
when performed by experienced operators, a variety of complications, 
some severe, are well described in the literature. Complications of 
PLB range from minor to life-threatening and include pain, hemor-
rhage, hypotension, viscous perforation, infection, pneumothorax 
and, very rarely, death. In large series, the rate of serious complica-
tions following PLB was 0.8% to 1% (3-5). West et al (4) reported a 
mortality rate directly related to PLB to be one in 10,000 procedures 
within seven days (4).

Ultrasound guidance for routine PLBs is now the standard of care 
advocated by multisociety guidelines, especially in situations in which 
it is difficult to clinically identify the liver’s edge, as in obesity (1,6). 
Although data regarding the routine use of ultrasound guidance are 
inconsistent, many experts contend that ultrasound guidance for PLBs 
is associated with decreased rates of serious complications compared 
with standard percussion-guided techniques (6,7). Interestingly, there 
is no evidence that real-time ultrasound is superior to ultrasound-
guided marking as demonstrated by Manolakopoulos et al (8), who 
determined no significant difference in rates of complications between 
the two methods among 631 patients.

Perhaps because of the essential role now played by ultrasound in 
PLB, radiologists, rather than hepatologists or gastroenterologists, 
have performed an increased proportion of PLBs in recent years. For 
instance, in a study from the University of Calgary (Calgary, Alberta), 
the proportion of PLBs performed by radiologists increased from 73% 
in 1994 to 98% in 2002; the reasons for this increase were not explored 
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BACkGroUNd: Percutaneous liver biopsy (PLB) is the standard pro-
cedure to obtain histological samples essential for the management of 
various liver diseases. While safe, many hepatologists no longer perform 
their own PLBs; the reasons for this practice shift are unknown. 
oBJECTIVE: To describe the attitudes, practice patterns and barriers 
to PLB among hepatologists in Canada.
METhods: A survey was distributed to all hepatologists in Canada.
rEsUlTs: Thirty-two of 40 (80%) hepatologists completed the sur-
vey; the majority of respondents were male (72%) and had been in 
practice for >5 years in an academic setting. Fifty-six per cent of hepa-
tologists referred all PLBs to radiology, and only 19% of hepatologists 
reported performing their own PLBs most or all of the time. There 
were no sex differences nor were there differences based on years in 
practice. Fifty per cent of respondents who performed PLB routinely 
used ultrasound, and PLBs are performed in equal frequency in an 
ambulatory procedure area (50%) versus the endoscopy suite (36%). 
For almost one-half of hepatologists (47%), their performance of PLBs 
decreased in the past five years. The majority of respondents at an 
academic centre (75%) reported access to FibroScan (Echosens, 
France), and most estimated a resultant 25% to 50% reduction in the 
need for PLBs. Lack of resources, patient preference and suboptimal 
reimbursement were the most common reasons cited for not perform-
ing PLBs.
CoNClUsIoN: Most hepatologists in Canada do not perform PLBs to 
the extent that they did in the past, but refer to radiology. The reasons 
for this shift in practice include lack of resources, improved perception 
of safety and patient preference. Where available, FibroScan resulted in 
a perceived 25% to 50% reduction in required liver biopsies.
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les modèles de pratique en matière de biopsie 
hépatique percutanée chez les hépatologues 
canadiens

hIsTorIQUE : La biopsie hépatique percutanée (BHP) est l’intervention 
standard pour obtenir des échantillons histologiques essentiels à la prise en 
charge de diverses maladies hépatiques. Bien qu’elle soit sécuritaire, de 
nombreux hépatologues ne l’exécutent plus eux-mêmes, sans qu’on sache 
pourquoi.
oBJECTIF : Décrire les attitudes, les modèles de pratique et les obstacles 
à la BHP chez les hépatologues du Canada.
MÉThodoloGIE : Tous les hépatologues du Canada ont reçu un 
sondage.
rÉsUlTATs : Trente-deux des 40 hépatologues (80 %) ont rempli le 
sondage, dont la majorité étaient des hommes (72 %) et exerçaient en 
milieu universitaire depuis plus de cinq ans. Cinquante-six pour cent des 
hépatologues aiguillaient toutes les BHP en radiologie, et seulement 19 % 
déclaraient effectuer leurs propres BHP dans la plupart ou la totalité des 
cas. On ne constatait aucune différence selon le sexe ou les années de pra-
tique. Cinquante pour cent des répondants qui effectuaient systématique-
ment les BHP le faisaient par échographie, et les BHP étaient exécutées tout 
autant en consultations externes (50 %) qu’en salle d’endoscopie (36 %). 
Près de la moitié des hépatologues (47 %) avaient réduit leur nombre de 
BHP depuis cinq ans. La majorité des répondants d’un centre universitaire 
(75 %) signalaient l’accès au FibroScan (Echosens, France), et la plupart 
estimaient que cet appareil réduisait de 25 % à 50 % la nécessité d’effectuer 
des BHP. Le manque de ressources, les préférences des patients et le rem-
boursement sous-optimal étaient les principales raisons citées pour ne pas 
effectuer de BHP.
CoNClUsIoN : La plupart des hépatologues du Canada n’effectuent pas 
autant de BHP que par le passé, mais aiguillent leurs patients en radiologie. 
Ce changement de pratique s’explique par le manque de ressources, une 
meilleure perception de la sécurité et la préférence du patient. Lorsqu’elle 
est accessible, le FibroScan suscitait une réduction perçue de 25 % à 
50 % des biopsies hépatiques requises.
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in their study; however, a shift in practice patterns clearly occurred 
(5). Similarly, studies from the United States revealed a 25% to 30% 
decline in the number of clinicians who previously performed PLBs, 
with the procedure instead deferred to radiologists (9,10). The reasons 
cited for this change included concerns regarding the procedure safety, 
low reimbursement and lack of resources.

Although PLB provides invaluable information to aid in the man-
agement of many patients with liver disease, it has several limitations. 
Aside from being invasive, resource intensive, and undesirable and 
potentially harmful to some patients, there are multiple technical 
concerns that render liver biopsy a less-than-perfect gold-standard 
test. For instance, liver parenchymal changes in a variety of diseases 
are often unevenly distributed in the organ, and PLB samples a rela-
tively small portion of the liver (one per 50,000) that can lead to 
sampling error. This can lead to underdiagnosis of liver cirrhosis in a 
sizeable proportion of cases selected for biopsy (15% to 35%), as has 
been shown in previous publications (11,12). There is also the addi-
tional issue of inadequate sample size, a frequent phenomenon demon-
strated in a large French study that concluded that the vast majority of 
biopsies fall short of the 2.5 cm benchmark needed for sufficient sam-
ple (13,14). To minimize sampling error, the American Association for 
the Study of Liver Diseases recommends liver sample length of 2 cm to 
3 cm with at least 11 complete portal tract areas (1). Another tech-
nical barrier to the utility of PLB is sampling variability. In a study by 
Regev et al (11), there was a difference of at least one grade in 24.2% 
and at least one stage in 33.1% of cases between the right and left 
lobes among 124 patients who underwent laparoscopic-guided biopsy 
of right and left hepatic lobes. However, differences of more than one 
stage or grade were uncommon (11). Interpretation error by patholo-
gists during assessment of liver histopathology is another recognized 
limitation. Although multiple staging score systems have been 
developed to standardize the evaluation of liver biopsy and to mini-
mize interpretation error, several studies that evaluated interobserver 
variability among pathologists showed significant discordance that can 
reach up to 40% to 50% (12,15).

The need for safer, less resourceful and more convenient methods 
to stage liver disease has led to the development of various non-
invasive tests to evaluate liver fibrosis. These tests have been used to 
stage liver diseases and guide management. Noninvasive tests include 
serum markers, liver imaging, and sonographic or magnetic resonance 
elastography. Several serum markers have been evaluated thoroughly 
in the literature, including direct and indirect markers, among the 
most widely validated of which is FibroTest (FibroSure, LabCorp, 
USA). Meta-analyses have shown excellent accuracy of FibroTest in 
identifying no or minimal fibrosis and cirrhosis, but low diagnostic 
value to discriminate intermediate stages of fibrosis (16,17). 
Furthermore, FibroTest is costly, and can only be performed in valid-
ated reference laboratories due to variability of components in assays 
and analyzers, making it a poor modality for serial monitoring and 
population screening (18).

Sonographic transient elastography (FibroScan, Echosens, France) 
has emerged as a quick, painless and reproducible way to assess liver 
fibrosis at the bedside. In a multicentre prospective study (the 
FIBROSTIC study), the accuracy of FibroScan for diagnosing cirrhosis 
was high (area under ROC curve [AUROC] 0.90) compared with com-
mon serum biomarkers including FibroTest, Fibrometer, Hepascore and 
aspartate aminotransferase to platelet ratio index (APRI; AUROC 0.77 to 
0.86), but performance accuracy in predicting significant fibrosis was 
moderate (AUROC 0.72 to 0.78) (19). A meta-analysis of 50 studies 
that evaluated the performance of FibroScan for the staging of liver 
fibrosis (20) showed similar results with high accuracy for diagnosing 
liver cirrhosis (AUROC 0.94) and moderate accuracy for diagnosing 
significant fibrosis (AUROC 0.84). FibroScan requires certain expertise 
to interpret and apply to the care of patients with liver disease, especially 
because the definition of a reliable FibroScan reading with appropriate 
interpretation within the clinical context is still evolving. A recent 
French study has shown a significant probability of failing to diagnose 

liver cirrhosis that can reach up to 30% due to the inherent unreliability 
parameters associated with FibroScan (21). Currently, noninvasive tests, 
such as FibroScan, are not widely available for clinical practice outside 
of tertiary centres in Canada. For example, in Canada, FibroScan 
machines are almost exclusively confined to academic centres with large 
liver units (<10 estimated nationwide), posing a practical limitation to 
use of this modality for widespread screening. 

Magnetic resonance elastography (MRE) is another novel, non-
invasive technique for assessing liver fibrosis. Unlike FibroScan, MRE 
has the advantage of assessing the entire liver, which makes it poten-
tially more reliable than other modalities due to the heterogeneous 
nature of liver injury and fibrosis in many diseases. Huwart et al (22) 
reported better diagnostic accuracy and higher technical success rate 
of MRE compared with FibroScan (22). Furthermore, in a meta-
analysis, MRE had high diagnostic accuracy in discriminating inter-
mediate stages of fibrosis (23). Although MRE could theoretically 
reduce the need of PLB for liver fibrosis evaluation and may be 
superior to most noninvasive techniques to assess for hepatic fibrosis, 
it is not without limitations. These limitations include higher costs 
and limited availability of equipment and/or expertise outside of ter-
tiary centres, rendering MRE impractical.    

Liver disease is a leading cause of morbidity and mortality world-
wide, particularly among middle-age adults in whom liver disease is 
among the top five causes of mortality, and a significant cause of mor-
bidity and health care expenditure (24). The role of PLB in the assess-
ment of liver diseases requires an updated re-examination, especially 
with the rapid advancements in noninvasive tests now available in 
modern practice. The aim of the present study was to describe the 
attitudes, current practice patterns and potential barriers of PLB 
among hepatologists in Canada. 

METhods
survey participants
With the aid of the Canadian Association for the Study of Liver 
Disease directory and gastroenterology division heads at academic 
centres, all hepatologists in Canada were contacted by secure e-mail or 
telephone to describe the study. For hepatologists who provided 
informed consent to participate, a questionnaire was sent via secure 
e-mail or post between August 2012 and January 2013. Subjects who 
did not complete the 21-question survey received two e-mail remind-
ers one month after survey distribution. The study was approved by the 
Office of Research Ethics at Western University, London, Ontario.

data collection
A comprehensive survey was distributed to participants.

statistical analysis
The frequencies of each survey response were tabulated as percentages. 
The χ2 test was used to evaluate the differences in responses between 
various categories of responders (eg, male versus female hepatologists 
or response according to years of practice). Statistical testing for trends 
were performed using Armitage test for trend in proportions.

rEsUlTs 
Thirty-two of 40 (80%) Canadian hepatologists completed the survey, 
and 72% were male. Almost one-half of all respondents (44%) prac-
ticed in Ontario (14 of 32), 19% (six of 32) were from Alberta, 16% 
(five of 32) from British Columbia, 12.5% (four of 32) from Manitoba 
and one (3%) each were from Newfoundland and Labrador, New 
Brunswick and Quebec. The majority (81%) of hepatologists practice 
in academic centres, and one-half of respondents practice at a liver 
transplant centre. 

Slightly more than one-half of respondents (53%) had been in 
practice for >10 years. As shown in Figure 1, there was a clear tem-
poral trend in the practice of hepatology according to sex, with female 
hepatologists entering practice more recently (Armitage test for trend 
in proportions P<0.02).
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Only 44% of hepatologists perform PLBs; the remainder refer their 
patients to radiology. There were no statistical differences in the fre-
quency of performing PLB by male and female hepatologists (P=0.91; 
test for trends P=0.44). As illustrated in Figure 2, only those ‘always 
referring to radiology’ (ie, never perform liver biopsies) were con-
sidered on the basis of sex (ie, male versus female hepatologists (52.2% 
versus 66.7%); there was no statistical difference (P=0.46).

There were no differences in the time in practice and performance 
of PLB (P=0.11) as shown in Figure 3. Forty-seven per cent of respond-
ents stated that the number of PLBs performed in their practice 
decreased in the past five years, and 31% of respondents reported that 
this number decreased in the past 10 years.

There was a significant reduction in the performance of PLB due to 
the availability of FibroScan (P=0.008). One-half of hepatologists 
who have access to this diagnostic modality reported a decrease in 
PLBs of 25% to 50%, while 29% reported a decrease >50%. Only 8% 
(two hepatologists) reported no reduction in PLB (Figure 4).

dIsCUssIoN 
The present study provides an understanding of current practice pat-
terns and barriers toward PLBs among hepatologists in Canada. The 
present survey showed a clear trend toward hepatologists performing 
fewer PLBs. For instance, more than one-half of respondent hepatolo-
gists reported a decrease in PLBs in the past five years and, similarly, 
the majority of respondents do not or no longer perform PLBs, but 
instead refer their patients to radiologists exclusively. The reasons for 
this striking national change in practice include, in decreasing order of 
frequency: the perception of improved safety by either by the hepa-
tologist or the patient or both (62%); lack of resources (56%); and low 
reimbursement fees (33%). This observation is comparable with previ-
ous studies in the United States where one-third to one-half of hepa-
tologists no longer perform PLBs (9,10,25).

In our study, there were several factors that, surprisingly, did not 
influence a hepatologist’s decision to perform PLB. Interestingly, for 
example, there was no sex discrepancy in practice patterns according 

to χ2 test or Armitage trend test, with 67% of female hepatologists, 
and a comparable 52% of male hepatologists, not performing PLBs. 
Additionally, there was no relationship between performing PLBs and 
years in clinical practice. 

Advances in noninvasive tests to stage liver diseases have undoubt-
edly led to a reduction in PLBs. Seventy-five per cent (24 of 32) of 
respondents reported access to FibroScan, 92% (22 of 24) of whom 
reported a corresponding drop in the need for PLBs. This reduction 
was quite sizeable, with one-half of respondents (12 of 24) from cen-
tres possessing FibroScan estimating a 25% to 50% reduction in the 
need for PLBs, and 30% (seven of 24) of respondents estimating a 50% 
to 75% reduction. Although FibroScan is not broadly available for 
clinical practice in Canada at present, it has gained wide acceptance 
through scientific validation in multiple studies. While limited some-
what by reliability, FibroScan has favourable operative characteristics 
compared with other noninvasive tests for hepatic fibrosis; this renders 
FibroScan an attractive modality that may diminish the need for PLBs 
for many indications and more rapidly facilitate clinical decision mak-
ing in modern hepatology practice.

Interestingly, although multiple studies have shown that ultrasound-
guided PLB is associated with lower rates of complications and post-
procedure hospitalizations (7,26), 54% of respondents who perform 
PLBs still use a percussion-guided technique, while 23% use ultra-
sound guidance and 23% use either method. The reason for choosing 
one technique over another was not explored in the present study, but 
greater number of years in practice was not correlated with percussion 
guidance, and lack of available ultrasound machines for use by the 
hepatologist may have been contributory. Notwithstanding, a cost 
analysis study by Younossi et al (27) suggested that routine ultrasound-
guided PLB is cost effective if the additional cost of ultrasound is 
<$102 per patient. Given the widespread availability of ultrasound 
and its acceptance as standard-of-care practice for performance of 

Figure 1) Years of practice according to sex

Figure 2) Frequency of performance of percutaneous liver biopsy in male 
verus female hepatologists

Figure 3) Performance of percutaneous liver biopsy (PLB) according to 
years of practice

Figure 4) Per cent reduction in percutaneous liver biopsy due to FibroScan 
(Echosens, France)
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PLB, using a percussion technique alone may well have medicolegal 
consequences in cases of complications from PLB, especially because 
multiple professional societies recommend the routine use of ultra-
sound (1,6). Interestingly, all respondents in the present study who use 
an ultrasound-guided technique obtain real-time images themselves 
during the procedure rather than having the biopsy site marked by 
radiologists. Compact, less-expensive ultrasound machines are more 
readily available now for use by clinicians; this may influence the abil-
ity of hepatologists to perform PLBs themselves.

Almost one-half of hepatologists in academic centres do not or no 
longer perform PLBs. This may have implications on training of future 
hepatologists. Of the 14 hepatologists practicing in academic centres 
who continue to perform PLBs, only four (three of whom work at a 
transplant centre) believed that the teaching of trainees is an influen-
cing factor in their decision to perform PLBs. Concerns regarding 
hepatology trainees receiving adequate training and competency in 
PLB were not explicitly explored in the present survey. 

The response rate of our survey (80%) was satisfactory. We were 
able to achieve this rate because of the relatively small number of 
hepatologists in Canada who are tightly linked through the Canadian 
Association for the Study of Liver for which membership is approxi-
mated at 100%. However, our study had several limitations. First, 
there was regional variation in province of origin of respondents, 
reflective of practice locations of hepatologists in Canada. For 
example, there were no respondents from Saskatchewan, while there 
was only one respondent each from Quebec, New Brunswick, and 
Newfoundland and Labrador. Such small numbers of hepatologists 
from several provinces makes it exceedingly difficult to assess for 

regional differences in practice patterns. Furthermore, we acknow-
ledge that it is likely that a small minority of hepatologists were not 
identified due to missing contact information or lack of membership to 
the Canadian Association for the Study of Liver or oversight.  
However, because there was no bias in the way recipients of the survey 
were selected, these inadvertent errors of omission were not believed 
to introduce selection bias because the survey request was random.  
Recall bias is another potential limitation because our study relied on 
self-reported practice patterns over a period of time. 
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CoNClUsIoN
The present study suggests that PLB is becoming a lost art in hepa-
tology practice and, for myriad reasons, PLB is increasingly per-
formed by radiology. The main reasons for this trend can be 
attributed lack of resources, perception of improved safety when 
liver biopsy is performed by radiologists, and unsatisfactory reim-
bursement for PLB to the hepatologist. Additionally, the emergence 
of novel noninvasive techniques for assessment of liver fibrosis, 
namely FibroTest and FibroScan, are reducing the need for PLB. 
We contend that this change in practice pattern with respect to 
PLB is not necessarily to the detriment of the specialty given the 
inherent drawbacks of PLB and the rapid advancements in non-
invasive techniques that may replace the need for a sizeable propor-
tion of PLBs. 
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