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Percutaneous Liver Needle Biopsy Methods Can Be Safe
and Effective in Patients with Viral Hepatitis
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ABSTRACT

Objectives: The aims of this study were to evaluate the biopsy
methods used in terms of safety, and effectiveness as well as
incidence, and severity of complications.

Materials and Methods: This study was conducted as a
prospective, observational study with the participation of five
centers in Turkey. Any patient complaints and/or complications were
also recorded. The patients’ pain severity was determined by an
established scoring method.

Results: This research included 221 chronic hepatitis patients and
12 physicians. With regard to the biopsies, 71.9% were ultrasound-
guided and 28.1% were blind biopsies. 71% of patients had
complaints (mostly pain) and 19.9% developed complications;
however, no mortality occurred. It was observed that patient's
complaints were significantly correlated with the physician’s age,
level of biopsy experience, and number of biopsies performed
yearly. [t was determined that the biopsy method was not affective
factor in terms of the development of severe pain after biopsy. The
use of a 16G biopsy needle was found to increase the probability of
severe pain occurrence by about eight times.

Conclusion: Severe pain was not affected by the biopsy method
or patient-specific factors, and was a result of the size of the biopsy
needle used and the characteristics of the practitioner.
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Amag: Bu calismada karaciger biyopsi yontemlerinin guvenilirligi,
etkinligi ve komplikasyonlarin  siddetinin  degerlendirimesi
amaclanmistir.

Gere¢c ve Yontemler: Bu arastirma Turkiye'de bes merkezin
katilimiyla prospektif ve gozlemsel olarak gerceklestirimistir.
Hastalarin  sikayetleri ve/veya komplikasyonlar kaydedilmistir.
Hastalarin agri siddeti puanlama yontemi ile belirlenmistir.

Bulgular: Calismaya 221 kronik viral hepatit hastasi ve 12 hekim
katilmistir. Biyopsilerin %71,9'u ultrasonografi esliginde, %28,1
kor biyopsi yontemi ile yapilmistir. Hastalarin %71'inde sikayet
(cogunlugu agr) ve %19,9'unda komplikasyon gelismistir. Ancak
mortalite goézlenmemistir. Biyopsiyi yapan hekimin yas grubu,
biyopsi deneyim siresi ve vyillk biyopsi sayisi ile sikayetlerin
olusmasi arasinda anlamli iliski saptanmistir. Biyopsi sonrasi siddetli
agr gelisimi acisindan biyopsi yonteminin etkili bir faktor olmadigi
belirlenmistir. Siddetli agr varligini 16G biyopsi ignesi kullanmanin
yaklasik sekiz kat arttirdigi saptanmistir.

Sonug: Siddetli agrinin biyopsi yontemi veya hastaya 6zgl
faktorlerden  etkilenmemekte, kullanilan  biyopsi ignesi ve
uygulayicinin 6zelliklerinden kaynaklanmaktadir.
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Introduction

Liver biopsies are necessary in the diagnosis of parenchymal
liver diseases, monitoring disease progression, and/or treatment
decisions. Although several noninvasive methods have been
introduced recently, a liver biopsy still provides the best results.
Tissue samples required for histopathological investigations can be
obtained by either imaging-guided or blind biopsy methods. The
blind biopsy methods include percutaneous needle, transvenous
(transjugular), laparoscopic or open wedge (surgical) biopsies.
Imaging-guided biopsy is performed in order to provide visual
control in the diagnosis of a focal lesion in the liver. For this method,
ultrasonography (USG) is usually preferred, while computed
tomography is rarely utilized (1).

Biopsy is contraindicated in patients with a history of extrahepatic
biliary obstruction, bacterial cholangitis, coagulation disorders, ascites,
cystic lesions, and amyloidosis, as well as in uncooperative patients
(2). In order to perform a liver biopsy, the platelet count should be
higher than 60.000/uL, the prothrombin time (PT) should be shorter
than 4 seconds, the international normalized ratio (INR) value should
be lower than 1.4, and the activated partial thromboplastin time
(APTT) should not exceed 1.5 times the reference value. Therefore,
performing a full blood count and coagulation analysis, and ruling out
focal lesions within the liver with imaging methods are recommended
before performing a biopsy (1).

Despite taking precautionary measures, the rates of biopsy-
related morbidity and mortality range from 0.08 to 0.34% and from
0 to 0.19%, respectively (3). Cooperation status of the patient,
advanced age, bleeding disorders, presence of underlying diseases
(such as cirrhosis, ascites, or malignancy), biopsy experience of
the person performing the biopsy, biopsy method used, diameter
of the biopsy needle, and type and number of interventions are
the factors most affecting the development of complications (4).
The most common complication observed following a liver biopsy
is mild pain felt in the biopsy area and the right shoulder. Severe
pain in the abdomen may be indicative of serious complications,
such as intra-abdominal hemorrhage or peritonitis (3). In addition,
the following conditions may develop: major or minor bleeding,
pneumothorax, hemothorax, organ perforation, bile peritonitis,
infection, hemobilia, intrahepatic arteriovenous fistula, or neuralgia.
In general, major complications requiring hospitalization occur
within the first three hours after biopsy (4).

The objectives of this multicenter study were to determine the
risk factors related to liver biopsy with prospective observations,
and to evaluate two different biopsy methods (USG-guided and
blind) in terms of safety and effectiveness as well as incidence and
severity of complications.

Materials and Methods

Study Design and Features of the Study Group

This was a prospective, observational study conducted between
July 1, 2015 and September 1, 2016, with the participation of five
centers in Turkey. It consisted of patients, who presented to the
infectious diseases and clinical microbiology clinics due to viral
hepatitis and were scheduled for liver biopsy. Needle biopsies were
performed by physicians in attendance at the infectious diseases
and clinical microbiology and radiology clinics.

The patients’ demographics, medical history, liver disease
information, biopsy method, the type of needle used, complaints,
complications, treatment administered after the biopsy,
histopathological outcomes, characteristics of the pain felt, and
follow-up information were recorded. Demographic characteristics
and information about the liver biopsy experience of the physicians
who performed the liver biopsies were also included in the data
set.

Liver Biopsy

Each patient underwent a complete blood count and coagulation
test to rule out any contraindication before the liver needle biopsy.
Any medications or drugs that can cause coagulation disorders
were discontinued before the biopsy. In patients with existing
coagulation disorders, the liver biopsy was planned after they
underwent proper treatment. Either a USG-guided or blind biopsy
was performed under local anesthesia with a 14-18 gauge (G)
needle. The liver parenchyma was assessed using the modified
Knodell scoring system (Ishak) in the pathology laboratory of
the relevant center. Patients with a histology activity index (HAI)
between 0 and 7 were defined as mild, with the others having
severe activity; those with a fibrosis score from 0 to 2 were
considered to have mild fibrosis, with the others defined as severe.

Biopsy Complications

The patient's complaints were registered, and the clinical
symptoms, blood pressure, and pulse were recorded in the clinic
after the biopsy, with a full blood count ordered after two hours.
Following the liver biopsy, any mild-to-severe pain, major or minor
bleeding, pneumothorax, hemothorax, organ perforation, bile
peritonitis, infection, hemobilia, and/or intrahepatic arteriovenous
fistula development were defined as complication (4). A 4%
reduction in the hematocrit control was defined as bleeding; this
was considered to be minor if intervention was not necessary,
and major if treatment was needed. For the blood pressure, a
level lower than 90/60 mmHg, or a 20 mmHg or higher drop in
the systolic blood pressure and a 15 mmHg or higher drop in
diastolic blood pressure (compared with the pre-biopsy levels) were
diagnosed as hypotension (5).

To determine pain severity, the patients were asked to report
their pain numerically: no pain=0, intolerable pain=10, and the
other pain severities were rated between 1 and 9 points (6). Any
pain reported as six or higher was defined as “severe pain.”Both
the type of pain and the location were recorded at the 2nd and 24t
hours after the liver biopsy, and at the time of presentation for the
first follow-up examination.

Inclusion and Exclusion Criteria

Those patients and physicians who provided written consent
were included in this research. In addition, pre-cirrhotic/cirrhotic
patients using antiviral therapy (continued/stopped) were included
in the study. However, patients who refused to participate, those
under 18 years of age, and those in whom post-biopsy follow-ups
could not be performed, as well as physicians who did not provide
consent were excluded from the study.

Ethical Issues
The Declaration of Helsinki and Good Clinical Practice Guidelines
were respected during the entire process of enrolling the patients in
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the study and collecting/analyzing/reporting the data. This research
was approved by the Istanbul Medeniyet University, Goztepe
Training and Research Hospital Ethics Committee (01.07.2015-
2015/0090).

Statistical Analysis

The study data was transferred to the SPSS IBM 22.0 statistical
program (SPSS Inc., Chicago, IL, USA) in order to perform the data
control and analysis. The distribution of the data was evaluated
using the Kolmogorov-Smirnov test. The descriptive data was
shown as the frequency distribution and percentage, while the non-
normally distributed data was expressed as the median (minimum-
maximum).

The patients were grouped according to the biopsy methods,
needle diameters, physicians’ age groups, physicians’ biopsy
experience, and the physicians’ academic degree and number of
biopsy per year. The complaints, complications, and features of the
liver materials were also analyzed. The categorical variables were
compared using Pearson’s chi-squared and Fisher's exact tests.
The continuous variables were assessed using the Mann-\Whitney
U and Kruskal-Wallis tests. A binary logistic regression analysis was
used in the multiple analyses and a p value of less than 0.05 was
considered statistically significant.

Results

Patient Characteristics

This research included 221 chronic viral hepatitis patients, with
an 86.4% naivety rate. Of these patients, 67% were males and the
median age was 36 (18-83) years. Liver biopsy was performed in
93.7% of patients due to e hepatitis B virus (HBV) infection, 5.4%
due to hepatitis C virus (HCV) infection, and 0.9% due to HBV-HCV
coinfection. The median duration of the patients’ knowledge of
their chronic viral hepatitis was 6 (1-37) years.

[t was determined that 20.4% of patients had another chronic
disease; 75.5% of patients with other chronic diseases used
various drugs for these diseases and 3 patients used anticoagulant
drugs. Of the patients included in this study, 26.7% had previously
undergone liver biopsy and 22% had developed complications;
the most common complication was severe pain (92.3%). No
coagulation disorders were observed in any of the patients.

Characteristics of the Physicians Who Performed the
Biopsies

Out of the 12 physicians who participated, 81.9% were males,
and the median age was 46 (26-52) years. The median service
duration in the field of specialization of the physicians was 5 (3-26)
years, the median liver biopsy experience was 4 (<0-23) years, and
the median number of liver biopsy per year was 75 (20-240). Of
the physicians, 71.9% were radiologists and 28.1% were infectious
diseases specialists. Moreover, 48.4% of the biopsies were
performed by specialists, 33% by assistants/research assistants,
and 18.6% by chief assistants/academicians.

There was a significant difference when the physicians’ yearly
biopsy numbers and level of biopsy experience were compared
according to their titles (p<0.001). It was determined that those
physicians who performed biopsies most frequently in one year

were assistants/research assistants, and those with an experience
of 6 years or longer were specialists. Although the number of biopsy
per year was higher than 50 for all the assistants/research assistants,
their experience was determined to be less than one year.

Liver Needle Biopsy Outcomes and Related Factors

With regard to liver biopsies, 71.9% were USG-guided and
28.1% were blind biopsies. The USG-guided biopsies were
performed for the following reasons: 62.3% because of the clinical
protocol, 32.1% because it was thought to be safer, 3.8% due
to obesity, 1.3% due to narrowing in the intercostal space, and
0.6% due to old age. 16G biopsy needles were used in 67.9% of
the cases, 18G in 23.5%, 14G in 5.9%, and 17G in 2.7%. Tru-Cut
needles (67.9%) and automatic biopsy needles (32.1%) were used
in USG-guided biopsies, and Menghini needles were used in blind
biopsies.

In the histopathological outcomes, the median HAI value
was 6 (0-17) and the median fibrosis value was 1 (0-5). Mild
histological activity (75.6%) and fibrosis (75.1%) were detected
in the majority of patients; however, no cirrhotic patients were
seen in this study. Insufficient material was obtained from 11
patients; nine with USG-guided and two with blind biopsies. No
significant correlation was found between obtaining insufficient
material and the biopsy method or needle diameter (p=0.524
and p=0.271, respectively). A similar situation was observed in
the characteristics of the biopsy physician, and no significant
correlation was found between obtaining insufficient material and
the age group, level of biopsy experience, or title of the physician
(p=0.368, p=1.00, and p=0.503, respectively). There was a positive
correlation between the length of the liver material and the number
of portal areas (r=0.281, p<0.001).

Post-biopsy Complaints, Complications, and Related
Factors

Following the liver biopsy, the median duration to the follow-up
on the first day was 6 (3-48) hours. The median duration to the
next follow-up day after the biopsy was 21 (5-90) days. Of the
patients, 71% reported complaints: 76.5% had headache, 6.8%
had shortness of breath, 3.2% felt dizziness, 2.3% had nausea,
1.8% felt fatigue, 0.5% had palpitations, and 2.3% reported other
complaints.

After the liver biopsy, 19.9% of patients developed
complications, including severe pain (97.7%) and hypotension
(2.3%). The pain was felt in the liver region in 60.6%, in the right
shoulder in 25.8%, around the abdomen in 4.5%, and in other
regions (headache in 1 patient, lower back pain in 1 patient) in 0.9%
of the patients. In addition, 12.2% reported that they received non-
narcotic analgesics because of pain.

The most common complaints of any type following the
biopsy occurred inpatients <30 years old (p=0.001). However, no
significant correlation was found between the complaints and the
patients’ gender, HA, fibrosis level, type of hepatitis, or presence of
another chronic disease (p=0.5, p=0.826, p=0.292, p=0.222, and
p=0.056, respectively). The complaints were experienced more
commonly after the blind biopsy procedure, and with the use of a
16G needle (p<0.001 and p=0.007, respectively) (Table 1). There
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was a significant correlation between the occurrence of complaints
and the physician’s age group, level of biopsy experience, and
the number of biopsy/year (p=0.046, p<0.001, and p<0.001,
respectively) (Table 2).

[t was found that the biopsy management, patient’'s age and
gender, HAI and fibrosis levels, type of hepatitis, and presence
of another chronic disease were not affective in terms of the
development of severe disease after biopsy (p=0.464, p=0.328,
p=0.516, p=0.845, p=0.783, p=0.162, and p=0.274, respectively).
In addition, no significant correlation was observed between the
development of severe pain and diameter of the needle used
(p=0.322). In USG-guided biopsies, severe pain developed after
biopsy in 27.6% of patients in whom 16G needles were used
(p=0.001). Regardless of the method, severe pain was observed
most frequently after the use of a 16G needle (p=0.001) (Table 1).
In addition, it was observed that age and title of the physician who
performed the biopsy affected the development of severe pain
(Table 2).

The results of the multiple regression analysis did not reveal
any risk factor that would affect the presence of a complaint.
However, the use of a 16G biopsy needle was found to increase
the presence of severe pain by about eight times [B=2.1, p=0.007,
Exp. (B)=8.167].

Discussion

In this study, life-threatening complications did not develop after
liver biopsy. However, severe pain and hypotension were observed

in 19.9% of patients. This rate is higher than in other studies
(7,8). Since this study was a prospective and observational study,
we think that we follow patients more closely and question the
existence of pain more rigorously. Therefore, complications may be
more frequently observed.

Mortality after liver biopsy is very rare (7,8,9,10). After biopsy,
pain and bleeding are the most common complications (7,8,9). A
population-based study in Canada reported that 4275 percutaneous
liver biopsies were performed on 3627 patients over nine years and
only 32 (0.75%) patients developed significant complications. It
was also reported that mortality developed in six patients (0.14%)
and the most frequent complications were pain and bleeding
requiring hospitalization. The cause of mortality was massive
bleeding in five patients and aspiration pneumonia and congestive
heart failure in the other patient (11).

Pain is the most common complication after liver biopsies
(7,8,9). Similarly, in this study, the most common complication was
severe pain. The mechanism of post-biopsy pain is often not clearly
explained. Most likely, however, pain occurs after bile leakage
from the biopsy line or capsular swelling after bleeding. There
may also be pain transmitted from the skin or the liver capsule
or both. Generally, pain begins as viscerosomatic pain in the right
shoulder, peaks and disappears with pain in the biopsy area (3,4).
The frequency and severity of pain decreases deliberately within 24
hours of maximum level in the first 30 minutes (12). In this study,
the pain observed in the biopsy area was lasting on average two
days.

Table 1. Distribution of the complications by biopsy method and biopsy needle diameter

Blind biopsy (n=62) | USG-guided biopsy (n=159) Needle diameter
14G (n=13) 16G (n=150) 17G (n=6) 18G (n=52)

No Yes No Yes |p valueab |No Yes No Yes No Yes |No Yes |5 valueab
Prese 62 64 95  |<0.001 4 9 36 114 o 6 24 28 [0.007
complaints
Presence
of severe |48 14 130 29 0.464 12 1 110 40 6 0 50 2 0.001
pain

Median |min-max |Median e p valuea¢ |Median i Median M Median M Median i p valuea.d

max max max max max

Tissue
length
(mm) 200 1-970 15 4-45 |<0.001 24 13-45 (20 1-970 (26 12-46 (20 10-40 [0.879
Portal area
number 9 3-41 8 1-30 |0.056 15 10-30 8 3-41 |15 10-30 |7 1-19 |<0.001
1. Pain
score 4 0-10 2 0-10 |0.001 2 0-10 |3 0-10 |1 0-2 2 0-10 |<0.001
2. Pain
score 2 0-7 0 0-7 0.006 0 0-5 1 0-7 0 0 0 0-6 |0.001
3. Pain
score 0 0-3 0 0-2 0.035 0 0 0 0-3 0 0 0 0-2 0.944
Total pain
duration
(days) 2 0-15 1 0-21 [<0.001 0 0-1 1 0-15 |0 0 1 0-21 |<0.001

USG: Ultrasonography, 1. pain score: 2" hour after biopsy, 2. pain score: 24" hour after biopsy, 3. pain score: First day of follow-up after biopsy, G: Gauge, min: minimum,
max: Maximum 2<0.05 statistically significant ®Pearson’s chi-squared and Fisher's exact tests ‘“Mann-Whitney U test Kruskal-Wallis test
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Table 2. Distribution of complications by the characteristics of the physicians who performed the biopsies

Presence of
complaints
Presence of
severe pain (64
Tissue length
(mm)

Portal area
number

1. Pain

score

£
S| NE Eisenberg et al. (12) found a correlation between anxiety
s| S| oS § before a biopsy and the pain felt within the first 6 hours following
~ ~| < the biopsy. In addition, Akay et al. (13) reported that the pain
ol of ©° S expectations of patients were high before a liver biopsy, but they

é felt less pain than expected during the procedure. Therefore, the
—| of = g presence and/or severity of pain felt after biopsy that we found
ol o & 5 in our study might be associated with the anxiety levels of the
ol o| 9|5 patients.

=§ In our study, the method used did not affect the occurrence
ol o = § of severe pain. However, in a previous study conducted on HCV

0|z patients, the pain and related morbidity following a blind biopsy
s 2 > g were found to be more common than in USG-guided biopsy (14).

i Nevertheless, there are studies showing that whether or not

S biopsies are performed with USG guidance makes no difference in
-] of = i terms of development of complications (15).
~l w| o & When the factors related to pain were examined, severe pain
S| <= 2 o was observed more commonly after biopsies performed by young
el @ i éi physicians and assistants/research assistants. This result could be
UO? 5 ’; g explained by the fact that the majority of the assistants/research

£ assistants were under 40 years of age.

3 In our study group, a physician’s level of experience and the
o| o| e|f number of biopsy per year did not affect the development of pain.
N~ 7\5 7 In one previous study evaluating the complications that developed
S| S| o|g | following blind biopsies, it was found that less physician experience

E g was significantly correlated with a higher rate of procedure failure,

S S| but the level of experience did not influence the development
-1 ol = N‘é of complications (9). Chevallier al. (16) reported that the level of
Z o '; gi experience made no difference in terms of pain severity following

2 §| USG-guided liver biopsies.

% 2 Similar studies have shown that the factors affecting
| o |5 g complications were severe fibrosis (9), performing three or more

- s interventions, female gender, the presence of malignancy, and
@l I 3o 2 c| an INR of 21.4 (8). In our patient group, no correlation was found
3l S S §0§ between pain and the level of fibrosis, gender, or the presence

- 2 g|  of chronic disease. Since our study did not include patients with
sl & o€ é coagulation disorders, INR levels were not evaluated.

~ 3 Although no significant correlation was found between the

3 _?, biopsy methods and occurrence of severe pain, the average pain
=| o : § g felt was higher and the mean duration of pain was longer with
~[ | «|3%| blind biopsies at the 2nd and 24t post-biopsy hours. It is believed
ol ol © E % that this result might be associated with the negative pressure

:,5, Ti; created by the Menghini biopsy needles. Any patient undergoing
ol o = é § a blind biopsy should be more closely followed-up in terms of pain

55| severity.

ol 3| =lse No bleeding was observed in the study group. A large portion
S g i < é of the major complications are expected to develop within the first
- §§ few hours after a biopsy (4). However, 70% of bleedings have been

g 2 iy § % reported tol develop after 24 ‘hours (10)‘, ahd last endup to 15 (jays
~&| (4). We believe that no bleeding complications were missed, since

% ;;) we followed up the patients for an average of 21 days after biopsy.
o]l of =—|s> Factors that affect bleeding include a decreased platelet

o6 8| count and increased PT, INR, or APTT (5,17). Terjung et al.
E S o §§ (10) reported the factors increasing the risk of bleeding as the
£ 2| following: mycobacterial infection [Odds ratio (OR): 24.0], pre-

é % biopsy prophylactic platelet substitution (OR: 9.9), acute liver failure
-1 ol < E 2| (OR:9.1), heparin administration on the day of the biopsy (OR: 8.7),

= 2| advanced liver cirrhosis (OR: 5.1), therapy with corticosteroids (OR:
c c %lé ﬁ § 3.5) or metamizole (OR: 2.8), and leukemia or lymphoma (OR: 2.8).
8lz8lt7:
o 3o 3R 3|<L e
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Since the patients in our study did not have these specified risk
factors, no bleeding was observed after biopsies.

In this study, significant correlations were determined between
liver tissue length and biopsy method, and between the number
of portal sites and diameter of the needle used. However, the
biopsy method and diameter of the needle used did not create a
significant difference in terms of obtaining sufficient material for
the pathological evaluation. Therefore, we believe that it may be
misleading to evaluate the efficacy of the biopsy needle by the
tissue length and number of portal sites. However, the experience
of the physician was found to be important in terms of the tissue
length and number of portal sites included in the liver biopsy (16).
In our study, biopsy experience was also found to be associated
with the tissue length.

The present research contributes to the scarce number of
studies that have been prospectively designed. Retrospective
studies remain weak in accurately reporting the presence and
severity of a subjective complication, such as pain. We believe
that the data obtained from our study could be passed on to the
patients to inform them on the possibility of complications that
could occur after a biopsy, as well as the severity, duration, and
location of the pain before the biopsy.

Study Limitation

Unlike retrospective studies, it is difficult to reach a large
number of patients in prospective studies. As such, the most
important limitation of our study was the smaller number of
patients than in previous retrospective studies. One reason for this
was that we encountered patients who did not want to share their
data. Moreover, the duration of the study could not be prolonged
to increase the number of patients; we did not want to encounter
any additional problems, such as a change of workplace of the
physicians in the clinics.

Conclusion

Based on the results of this study, we assume that both blind
and USG-guided biopsies are safe and effective biopsy methods.
Regardless of the method used, various degrees of pain may be
felt after a biopsy; therefore, the patient should be informed about
the probability of pain despite sedation before the biopsy in order
to reduce the level of pain. Moreover, liver biopsies performed by
experienced physicians or under their supervision may reduce
post-biopsy complaints. This research showed that severe pain
is not correlated by the biopsy method or patient-specific factors;
however, it is related with the biopsy needle used and physician-
specific factors. Overall, these results should be supported by
future studies with a larger and more diverse patient population.
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