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Introduction - Origins of the Practice:

 Percutaneous needle core biopsy of the liver first became popular in the 1940s and 1950s, following the 
appearance of several publications that reported its successful application in a substantial number of patients.   A 
“punch-aspiration” technique was described that was preferred in Europe1-3 or, using the split-pronged Vim-
Silverman needle and cannula4, a “punch-cutting” method was performed5,6 that was favored in the United States.  
Then, interest in liver histopathology was stimulated by the prevalence of epidemics of viral hepatitis7, which were 
especially common during the Second World War on both sides of the conflict8-11, and by the need to investigate 
many non-fatal cases of viral hepatitis12.  Iversen’s and Roholm’s fatality-free record of success with liver biopsies 
in 160 patients3 (later extended to more than 600 biopsies13) was particularly persuasive in promoting punch-
aspiration liver biopsy, although they had not originated the technique.  But there were serious misgivings over 
performing liver biopsies because mortality rates ranging from 0.3 to 1.0% were reported in the literature between 
1947 and 1951, as reviewed by Terry in 195214.  In this context, it is noteworthy that the performance of the first 
recorded percutaneous liver biopsies by Paul Ehrlich, - which was mentioned by Friedrich Theodor von Frerichs (in 
whose clinic he worked) in a footnote in his monograph on diabetes15, - was severely criticized as unethical by 
Wilhelm Ebstein, another illustrious graduate from Frerichs’ clinic16.  Similarly, a correspondent to the editor of the 
Lancet in 1945 found it “startling” that Sheila Sherlock had performed liver biopsies in patients in whom a diagnosis 
of acute hepatitis might have been made without a biopsy17.  In a detailed retrospective analysis of morbidity and 
mortality from 10,600 liver biopsies that were reported between 1939 and 195114, Terry tabulated a complication 
rate of 0.32% (24 cases) and deaths in 13 patients (0.12%), with some overlap both with previous series and with the 
12 deaths reviewed by Hoffbauer13.  Terry reasoned that no more than 2 patients who had a good prognosis died as a 
result of the biopsy, as the other 11 deaths were in “hopeless cases” who should not have undergone biopsy in the 
first place, especially since an acceptable coagulation status and/or patient cooperation was not assured.  Despite 
Terry’s optimistic conclusion and the publication of a report by Schiff the previous year18 of over 700 biopsies using 
a Vim-Silverman needle without fatality, it was not until Menghini eventually published in English his so-called 
one-second needle biopsy of the liver19, and later a detailed technical explanation20, that percutaneous liver biopsy 
became widely practised.   The endorsement by Sheila Sherlock21, Hans Popper22 and others ensured the universal 
acceptance of Menghini’s device and technique, which was obviously deserved because of its speed, simplicity, 
sample quality, relative freedom from morbidity and very low mortality.  Gerald Klatskin modified Menghini’s 
needle and technique by leaving out the small loose-fitting obturator in the needle hub, and by changing the tip and 
having it sharpened to create an internal and external bevel23.  Hoffbauer’s article13 gave detailed descriptions of the 
various biopsy needles in use before Menghini’s invention appeared.  Terry’s thorough account of the biopsy 
procedure and its complications14 is still largely applicable today, apart from his disdain for performing liver 
biopsies in the ambulatory setting, as was already advocated and practised 50 years ago by Wolff and Haythorn24. 
 
Modern Liver Biopsy Practice – An Evolution:  
 
 In the Lowell Lectures that he delivered in Boston, Massachusetts, in March 194725, Harold Himsworth 
emphasized the importance of appreciating the anatomical (i.e. microscopic) forms of different liver diseases to 
predict their outcomes.  His view was that even though puncture biopsy of the liver was controversial and not 
without risk, its discriminative use was justified, especially to differentiate between parenchymatous hepatitis and 
obstructive jaundice.  His second indication for liver biopsy was the need to demonstrate that viral hepatitis had not 
yet recovered histologically, in order to convince an otherwise well patient not to indulge yet “in a careless regime 
of life.”  His third indication for liver biopsy was to be able to detect liver disease at a stage when corrective action 
was still feasible, such as the finding of fatty liver in alcoholic patients who can then be pressed “to reform their 
vicious habits and adhere to an appropriate dietary”.   
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In 1951, Schiff18 agreed with Himsworth about the value of liver biopsy to distinguish between so-called 

“medical” and “surgical” jaundice.  Sheila Sherlock, in the third edition of her famous textbook of hepatobiliary 
diseases21, argued that biopsy was only needed to make a diagnosis in 15% of jaundiced patients.  Schiff and 
Sherlock advocated liver biopsy in patients with hepatomegaly, and for the elucidation of metabolic diseases, 
hepatic malignancies and liver involvement in hematological diseases.  Both favored liver biopsy for the diagnosis 
of sarcoidosis and other systemic granulomatous diseases, and for monitoring the responses of various liver diseases 
to therapy.  Both recommended liver biopsy to follow the recovery of acute viral hepatitis, and whereas Sherlock 
proposed liver biopsy to confirm the presence of suspected cirrhosis and as part of the investigation of fever of 
unknown origin, Schiff also felt that liver biopsy could distinguish between intra- and extrahepatic portal 
hypertension.  Based on such recommendations, the use of liver biopsy increased greatly until the 1970s.  Liver 
biopsy use declined in the 1970s and 1980s with the introduction of reliable serological tests for viral hepatitis and 
other diffuse liver diseases, high resolution cross-sectional imaging with ultrasound and computerized tomography, 
and direct biliary imaging with endoscopic retrograde cholangiopancreatography and percutaneous transhepatic 
cholangiography26.  In the 1990s and thus far in the 2000s, the pendulum has swung back towards liver biopsy use 
because of the high prevalence of chronic viral hepatitis C (and to some extent hepatitis B as well), the growth of 
liver transplantation and the need for a histological diagnosis of graft dysfunction, and because of the latest 
hepatopathy of the millennium, non-alcoholic fatty liver disease (NAFLD).  Authors who write about liver biopsy 
nowadays often refer to the common theme of its evolution27-32.  We may now be poised for another downswing in 
the popularity of liver biopsy, if truly reliable nonintrusive tests become available to estimate hepatic fibrosis, 
inflammation, steatosis and malignancy.   Many thorough reviews of liver biopsy have been published over the past 
4 years28-32, which deal with the indications, contraindications, routes of access to the liver, choice of needle, 
complications and, to some extent, the diagnostic utility of the procedure30.   
 

Indications for Liver Biopsy:

 These have already been given in an earlier talk in this symposium by Professor A.D. Burt, and can be 
summarized as follows:  

• Diagnosis, grading and staging of alcoholic and non-alcoholic liver disease and autoimmune hepatitis 
• Grading and staging of chronic hepatitis C and/or B 
• Diagnosis of metabolic disorders, especially hemochromatosis and Wilson disease, with metal quantitation, 

specific compound assay or measurement of enzyme activity, etc., as appropriate 
• Evaluation of the nature and severity of intrahepatic cholestatic liver disease 
• Evaluation of elevated liver enzymes and/or bilirubin and/or hepatomegaly 
• Monitoring of efficacy or toxicity of treatment regimens for liver or extrahepatic disorders 
• Evaluation of systemic disorders with potential hepatic involvement, e.g. granulomatous disorders, 

hematological malignancies, unexplained pyrexia 
• Evaluation of transplant recipients with graft dysfunction or of potential liver donors 
• Diagnosis of a solid liver mass 
• Determination of the presence of cirrhosis that could have an impact on other therapies. 
 
Each of these broad categories requires further clarification that space and time do not permit in detail; the 
reader is referred to the reviews already cited27-32.  A few practical points are worth mentioning, however.  In 
the evaluation of the alcoholic patient, the presence of active alcoholic hepatitis after 6 months or more of 
alleged abstinence can raise suspicion concerning the reliability of sobriety.  This may be of great importance in 
assessing the patient’s transplant candidacy.  In patients with fatty liver disease, the biopsy findings may be of 
more prognostic value than in some other liver disorders33,34.  Confirmation of the presence of alcoholic 
hepatitis is generally necessary before committing the patient to steroid therapy35.  Before the advent of 
serological markers for hepatitis C and other disorders, liver biopsy identified other causes of liver disease in 
10-20% of alcohol abusers36, but this is no longer particularly useful in the current era37.  In evaluating patients 
with hepatitis C and to a lesser extent with hepatitis B, the finding of trivial inflammation and minimal fibrosis 
may be used to postpone therapy, whereas seeing advanced fibrosis may be an added spur to starting it38,39,40.  In 
patients who are co-infected with HIV and/or hepatitis B, and in bone marrow transplantation, liver biopsy is 
especially helpful in management41-43.  In some cases in whom a liver diagnosis has already been established, 
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unexplained co-morbidities may be discovered, such as alpha-1-antitrypsin deficiency, granulomatous disease 
or steatohepatitis.  It is not uncommon nowadays for superimposed steatosis to be found in any liver disorder, 
which can explain continuing liver enzyme elevations that would otherwise imply that the primary liver disease 
is not responding to therapy. The corollary to this statement is that there is still a role for diagnostic liver biopsy 
in the investigation of abnormal liver tests, especially when serological results are negative44-48.  In autoimmune 
liver disease, the histologic appearance may be of a cholangiopathy when clinically and biochemically there is 
hepatitis and vice versa, or there may be an overlap of different autoimmune processes.  In other disorders, such 
as hemochromatosis and primary biliary cirrhosis, some authors have shown that liver biopsy may not be 
necessary depending upon the clinical presentation and laboratory results49,50,51.  In other disorders, it may be 
valuable to prove or disprove the presence of cirrhosis where this diagnosis could affect the therapy of another 
disease process, e.g. the performance of renal transplantation or bariatric surgery.  These and other similar 
nuances of the indications for liver biopsy are covered in detail (with appropriate literature references) in the 
several reviews already cited27-32. 
 
Contraindications to Percutaneous Liver Biopsy:

 Contraindications to liver biopsy (shown below), relate to situations that increase the risk of the procedure 
unacceptably, in comparison to the benefit.  It is here that the judgment of the physician performing or 
requesting the biopsy (when the procedure is delegated) is of the greatest importance, especially as some 
contraindications may be deemed relative:   
• Uncooperative or non-comprehending patient. 
• Bleeding risk or history of unexplained bleeding  

•  Prothrombin time more than 3 seconds prolonged and not readily corrected with simple plasma 
infusion 
•  Platelet count <60,000 and not readily corrected by platelet transfusion 
•  NSAID use within 7 days 

• Absence of prior liver imaging showing anatomical suitability for biopsy 
• Presence of echinococcal cyst or surface hemangioma at proposed biopsy site 
• Clinically detectable or significant ascites on imaging 
• Right-sided pleural effusion or empyema  
• Biliary obstruction or cholangitis 
• Inability to identify a suitable biopsy site by percussion or by imaging, e.g. due to anatomical distortion, 

morbid obesity, chest hyperinflation, etc. 
It should be self-evident that liver biopsy should only be done in facilities in which there are full 

resuscitation resources, interventional radiology and surgical expertise close-by, and where adequate post-
biopsy surveillance can be done, including the safe transport of the patient to his/her residence with 
companionship for at least 24 hours.  There are no data concerning the safety of biopsy in a patients taking 
NSAIDs, but generally aspirin is avoided for 7-10 days and other NSAIDs for 3-4 days.  Patients with 
advanced renal failure may have platelet dysfunction that can be corrected by pre-biopsy treatment with 
estrogen for 2 to 3 days e.g. Premarin™ (conjugated estrogens) 10mg p.o. qd for 2 to 3 days or with 
intravenous desmopressin (DDAVP) 0.3μg/kg body weight within 60 to 90 minutes of the procedure. 
Otherwise the biopsy should be performed via the transjugular route.   

 

Choice of Needle, Biopsy Guidance and Technique:

 Most liver biopsies are done percutaneously via a transthoracic axillary approach either using percussion 
and palpation to locate optimal site – sometimes to referred to indelicately as a “blind” biopsy, when the term 
percussion-guided biopsy would be better – or using ultrasonography (US) or computerized tomography (CT) for 
guidance.  Three similar hollow bore so-called “suction” needles are available, namely the Menghini, the Klatskin 
and the Jamshidi, which are entirely comparable in principle.  The biopsy is actually obtained by the thrusting-
cutting action of the sharpened tip of the hollow needle, and the specimen is retained on withdrawal by application 
of mild suction.  The modern counterpart of the split-pronged Vim-Silverman is the so-called Tru-Cut needle, which 
is solid and has a side notch (usually 2cm in length) near the tip and a snug-fitting outer sheath that slides forward 
and actually cuts the tissue sample.  Spring-loaded versions with a built-in triggering mechanism are used commonly 
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nowadays.  There have been numerous comparisons of these needles with respect to sample size and quality (i.e. 
intact or fragmented52,53) and patient safety54.  In general, aspiration needles are somewhat safer and yield larger 
specimens with a single pass, but give fragmented samples when there is advanced fibrosis. There may be a 
tendency for more bleeding with larger compared to smaller diameter needles, but this is not invariable.  Ultimately, 
needle choice is a matter of training and personal preference.   
 

The technique of percussion-guided percutaneous liver biopsy has been described graphically recently28,55, 
but there is no substitute for a good apprenticeship.  Supervising a fellow in the performance of a liver biopsy can be 
nerve-racking.  To paraphrase Einstein in his explanation of relativity, “When you are courting a nice girl an hour 
seems like a second.  When you are supervising a liver biopsy a second seems like an hour”56.  Concern over the risk 
or failure of performing a so-called “blind” liver biopsy has led to the increasing use of imaging-assistance, 
especially US-guidance.  To be sure, it is critical to know that there is no anatomical lesion present that could 
complicate the liver biopsy57.  Yet whereas the results of several studies have suggested that image-guidance leads 
to increased safety and higher tissue yields, this comes at a substantial monetary cost, it is still debatable whether the 
routine use of US truly reduces complications, provides better diagnostic material or is cost-effective57-64.  The 
incremental cost to avoid one complication was estimated to be $2,731.00 in 199861.  The author of this review is 
skeptical that having a sonographer mark the site for a proposed liver biopsy ahead of time29, offers any more than 
psychological reassurance to the operator.  

 
 Several large surveys of biopsy practice have been reported over the past 12 years from Switzerland65, 
England and Wales66, France67, United States68,69,70 and Italy71.  Collectively the results of these studies showed that 
although liver biopsy continues to be performed in substantial numbers, there is considerable regional and individual 
variation in practice, with an increasing use of ultrasound guidance and/or delegation/abandonment of the procedure 
to radiologists.  There is ambivalence to biopsy of patients with hepatitis C in some centers, and wide variation in 
the time periods recommended for post-biopsy observation of the patient.  The use of daycare facilities varies too. 
Outpatient liver biopsy, which was performed at least 55 years ago24, was rediscovered in the mid-1960s71 but only 
became popular from the late 1970s onwards73-76.  It is surprising that there are few definite guidelines on the use of 
liver biopsy in clinical practice77 and only one from the Patient Care Committee of the American 
Gastroenterological Association (AGA) that addresses undertaking it in the outpatient setting78.  The AGA 
Committee recommended a minimum of 6 post-biopsy hours observation78, but since then this period has become 
eroded in some centers to as little as 1 hour79,80, seemingly without misadventure.  One would have thought that, by 
now, more than 120 years since the first core percutaneous biopsy was performed and more than 40 years after the 
procedure became widespread, questions of how to, where to, and who should do the biopsy, would have been 
answered.  Yet these are still concerns for editorial comment81-85, including a debate concerning the training of 
physician extenders to do the job, as the Mayo Clinic have demonstrated successfully86. 
 

Pitfalls to Liver Biopsy - Safety, Sampling and Spread:

 The two major pitfalls of liver biopsy that have dogged the practice since its inception, are safety and 
sampling error.  After Terry’s 1952 assessment of morbidity and mortality over the previous 13 years of liver biopsy 
performance, four huge retrospective analyses were published of liver biopsy safety that included approximately 
23,00087, 20,00088, 79,00089 and 68,00054 procedures.  Lesser sized but still substantial series from various countries 
(1978-2004) were presented, containing anywhere from 117 to 12,750 biopsies (median approximately 1,000)54,90-96, 
which included inpatient and outpatient procedures, biopsies performed by a physician assistant54 and other 
operators with varying levels of experience96, biopsies performed without or with ultrasound guidance, and liver 
transplant recipients91.  Prompted by the publication of the outcome of patients hospitalized for complications after 
outpatient liver biopsy92, Garcia-Tsao and Boyer penned an editorial in the same journal issue97, in which they 
carefully analyzed the results described in published series and their own experience of outpatient liver biopsy 
performed at Yale University.  Overall the outpatient procedure is safe although both inpatient and outpatient 
biopsies in the modern era appear to have a higher complication rates (approximately 3%) compared to the much 
older series (approximately 0.3%), probably because of more liberal definitions of complications nowadays, such as 
hospitalization for pain.  Deaths are rare but unfortunately do occur (0.009-0.12%) and are always a regrettable 
outcome of a purely diagnostic procedure.  This emphasizes the need for close adherence to accepted indications and 
contraindications, with scrupulous attention to detail in patient assessment and conduct of the procedure.  Of the 
complications reported, pain at the biopsy site or referred to the shoulder (sometimes due to a subcapsular 
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hematoma), bleeding, non-hemorrhagic hypotension, perforation of an adjacent organ (gallbladder, lung or 
intestine), cholangitis and bacteremia, were the most common, sometimes requiring surgical intervention or 
interventional radiology attention.  Hematomas may be found more frequently if sought by imaging after liver 
biopsy but  are less often a cause of morbidity98,99,100. The risk of complications rises with the severity of liver 
disease, the presence of cirrhosis, the degree of coagulopathy and jaundice, the number of passes that are made into 
the liver, and with the presence of AIDS or sickle cell disease.  Again, there does not seem to be an absolute 
requirement for imaging assistance to reduce or avoid complications.  In the author’s 30-year experience of 
percussion-guided performance of liver biopsy, including many thousands of patients, there have been 7 episodes of 
significant bleeding requiring admission to the hospital (3 of which were treated with blood transfusion and 2 of 
which were intrabiliary), 17 episodes of “bile peritonitis” that is attributed to leakage from the liver surface puncture 
site but not major bile duct or gallbladder perforation (as judged by rapid spontaneous resolution and the absence of 
any abdominal imaging abnormality) and 1 simple pneumothorax that required chest tube placement but not surgery.   
One death occurred in an inpatient transplant recipient with severe graft dysfunction and renal failure.  The literature 
is replete with other rare complications of liver biopsy, such as liver abscess, biliary ascites, subcutaneous 
emphysema, pneumoperitoneum, pneumoscrotum, portobiliary fistula, arterioportal fistula, hepatic artery 
pseudoaneurysm and even retention of a broken needle.  Patients with post-biopsy pain who “splint” their breathing 
on the right side can develop hypostatic pneumonia because of poor lung expansion, and this can be avoided by use 
of adequate analgesia and encouragement to breathe deeply.   
 
 There is no doubt that liver biopsy size matters, but the pathologists’ insatiable desire for bigger samples 
must be tempered with the safety of the “tissue donor”.  There have been many studies of sampling variation and 
error over many decades101-103, especially recently in patients with chronic hepatitis C104-107 in whom up to 30% 
false-negativity rates for cirrhosis have been reported106.  Whereas even the most clinician-friendly 
hepatopathologist will not commit himself107,108 to an exact biopsy size, it seems that he would be reasonably 
content with a 2cm long x 1.4mm wide specimen that preferably contains 11, but certainly not less than 6 portal 
tracts107,108.  Smaller but focally accurate samples from liver tumors, and even fine-needle aspiration cytology, might 
suffice in this special situation.  With respect to liver cancer histopathological diagnosis, there is the continuing 
concern over tumor seeding even with fine needle aspiration sampling.  In one study109 of 150 patients who 
underwent 1-3 passes of tumor sampling with 18-20 gauge needles, 4 (2.7%) suffered subcutaneous metastasis at the 
needle insertion site.  A similar experience from Honolulu110 of 3/59 (5%) patients who developed needle-tract 
implantation from hepatocellular carcinoma, reinforces the current growing grassroots consensus to only biopsy 
liver tumors when the diagnosis cannot be made with certainty by a combination of imaging and circulating tumor 
marker measurements, especially in transplant candidates.  
 

Alternative Routes to the Liver - Transvenous and Intraabdominal:

 For patients in whom percutaneous liver biopsy is contraindicated, has failed or is otherwise not feasible, 
the liver may be accessed transvenously, usually via the jugular vein, or per-abdominally by laparoscopy or 
laparotomy.  Once the feasibility of the transvenous route was confirmed in dogs111 and applied to humans112, 
transjugular liver biopsy was taken up in many liver centers worldwide113-116.  The transjugular approach is 
particularly applicable29 to patients with: 

• Severe coagulopathy  
• Massive ascites  
• Massive obesity  
• Suspected vascular liver lesions 
• The need for additional hepatic venous access, for hepatic venous pressure measurements or 

placement of a transjugular intrahepatic portosystemic shunt. 
About 10 years ago, technical improvement of the transjugular biopsy needle, which is of the side-notch cutting 
type, and its delivery system, led to improved sample sizes that are now usually adequate for histological 
assessment117.  The complication rates are higher than for percutaneous biopsies118-120, as to be expected in this sick 
patient population.  Adverse events are usually related to the site of access in the neck, the adjacent structures, and 
perforation of the liver capsule, especially in patients with small livers.  On the other hand, transjugular liver biopsy 
is particularly applicable to patients with congenital bleeding disorders, as shown recently from Canada, in the 
largest series yet reported in such patients121.   
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Laparoscopy comes into its own when it is desirable to view the liver grossly, looking for lesions that might 
not otherwise be apparent by cross-sectional imaging, or to stage their extent, notably in liver cancer.  Laparoscopy 
allows several biopsies to be taken from different regions and lesions within the liver, especially if combined with 
laparoscopic US.  Laparoscopy also allows examination of the peritoneal cavity and intraabdominal masses.  Severe 
cardiopulmonary disease, intestinal obstruction, and peritonitis are absolute contraindications to laparoscopy, which 
may also be compromised by massive obesity or a large ventral hernia.  There are now only a few dedicated 
hepatological aficionados of this technique, which is reputed to provide definitive diagnosis in 98% of patients with 
chronic liver disease, at the modest cost of 0.45% complications122.  For the rest of the hepatology community, when 
there is a call for laparoscopic liver biopsy, the surgeon is called.   
 

Alternatives to Liver Biopsy - Serology and Sound:

 For some liver diseases, parameters have been defined from clinical and laboratory variables that permit 
estimation of the state of liver injury and scarring without needing to resort to liver biopsy.  This is the case with 
hemochromatosis, primary biliary cirrhosis49,50,51 and perhaps some instances of non-alcoholic fatty liver disease.  
The goal may yet be realized, to perfect the serological diagnosis of fibrosis in other liver diseases too123, and this 
topic will be reviewed by Dr. Bedossa.  Another approach that has promise, is the measurement of liver stiffness 
non-invasively by so-called transient elastography (Fibroscan®, Echoosens, Paris, France)124.  The method uses both 
US (5 MHz) and low-frequency elastic waves (50 Hz) whose propagation velocity is related directly to elasticity.  
Thus far this painless, speedy, objective and apparently reproducible technique has been applied to patients with 
chronic hepatitis C and has been compared with liver biopsy and serological markers125,126.  Confirmation of its 
objectivity and validity is awaited.  
 

Conclusion:

 Biopsy is still referred to as the “gold standard” for the diagnosis of liver disease, but this may now be a 
somewhat tarnished metaphor.  A gold standard test should be definitive in determining whether an individual has a 
disease process or not, with 100% sensitivity and specificity.  In practice this is not practicable, and even a so-called 
gold standard test may have false-positives and false-negatives.  For liver biopsy, the result must be interpreted in 
the context of the history, physical findings and results of other investigations.  For cirrhosis, for example, the 
diagnosis may seem obvious clinically, such as in the patient with jaundice, hepatomegaly, ascites, leg edema, low 
albumin, elevated liver enzymes and coagulopathy – unless, of course, this syndrome results from constrictive or 
restrictive cardiac disease, or another primary non-hepatic disorder.  It is easy to be fooled by one disease 
masquerading as another.  By the same token, a negative liver biopsy does not necessarily exclude cirrhosis and an 
apparently positive one may be misleading too.  In some patients it may not be justified to perform a liver biopsy, by 
any method, because of risk or because the result will not alter management or even the psychological care of the 
patient.  It should be remembered that in financial terms a gold standard meant that gold is held to backup bank 
notes or other legal tender.  This practice, which started in 1871 in the newly-united Germany following the Franco-
Prussian War, was slowly adopted by other nations and only became law in the United States in 1900. The 
international gold system, as it was then, more or less collapsed in 1933 after the Depression, with financial 
convulsions through the Second World War and afterwards, until it really died in 1971.  Perhaps we should not use 
this obsolete and confusing analogy for liver biopsies.  Notwithstanding, it will be difficult for dyed-in-the-wool 
hepatologists to think of abandoning their most prized stock-in-trade investigation.  Or perhaps, as psychologist 
Abraham Maslow reasoned, it is simply the case that “when the only tool you own is a hammer, every problem 
begins to resemble a nail.”  Despite some gastroenterologists railing against it127, it seems highly likely, however, 
that irrespective of exciting developments in non-invasive testing in liver disease, hepatologists will continue to 
hammer away at liver biopsies (whether they wield the needle or appoint a surrogate) and pathologists will still be 
needed to nail the diagnoses, for a long time yet.  
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