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Quick Response Code: INTRODUCTION

Percutaneous liver biopsy continues to be the gold standard for diagnosing liver conditions 
such as hepatitis, cirrhosis, and liver malignancies.[1] Despite advancements in non-invasive 
diagnostics such as elastography and imaging, liver biopsy remains clinically relevant due to 
its accurate histopathological results.[2] However, its invasive nature introduces inherent risks, 
including bleeding, pain, and, in rare cases, bile peritonitis or pneumothorax.[3,4]

Conventionally, patients are monitored for 4–6 h after the procedure to detect complications.[5,6] 
However, increasing pressure on healthcare systems to optimize efficiency has led to growing interest 
in reducing post-procedural observation times without compromising patient safety.[7] Early 

ABSTRACT
Objectives: Percutaneous liver biopsy remains a critical diagnostic tool in hepatology. This systematic review and 
meta-analysis evaluated the safety of a 1-h discharge protocol following the procedure.

Materials and Methods: We searched PubMed and the Cochrane Library from inception to August 2024, focusing on 
studies reporting 1-h discharge following percutaneous liver biopsy. The primary outcome assessed was the incidence 
of major complications, categorized according to the society of interventional radiology criteria. The data were 
analyzed using RStudio (version 2023.09.0), and the study quality was evaluated using the Newcastle-Ottawa scale.

Results: Six cohort studies were included, encompassing 2,621 patients. The studies were of moderate quality, 
largely due to the lack of randomized control groups. Patient ages ranged from 18 to 77 years, and those with 
contraindications, such as coagulopathy, were excluded from the study. The meta-analysis revealed a pooled 
incidence of major complications of 0.48% (95% confidence interval: 0.22–0.75%), with most adverse events 
occurring within the 1st  h after biopsy. Minor complications, notably pain, are commonly reported but are 
effectively managed without prolonged observation.

Conclusion: One-hour discharge following a percutaneous liver biopsy is safe, particularly when performed 
under ultrasound guidance and with selective patient criteria. Randomized controlled trials are needed to confirm 
broader applicability and validate these findings.
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discharge protocols have been successfully implemented in 
settings such as endoscopic procedures and minor surgeries, 
where appropriate patient selection and post-procedural 
monitoring have enabled shorter recovery times.[8] Adopting 
similar protocols for percutaneous liver biopsy could reduce 
healthcare costs, improve patient throughput, and increase 
patient comfort.[2,7]

Uncertainty persists regarding the practice of early discharge, 
with some studies supporting the safety of 1-h discharge 
following liver biopsy.[8-12] In contrast, other studies have 
raised concerns about potential risks, especially the likelihood 
of undetected complications during a shorter observation 
period.[2,4] To date, no comprehensive meta-analysis has 
assessed the safety of 1-h discharge following percutaneous 
liver biopsy. This meta-analysis aims to evaluate the safety of 
discharging patients after 1  h, offering clinician’s evidence-
based guidance on the feasibility of implementing such 
practices in clinical settings.

MATERIAL AND METHODS

This systematic review was conducted and reported in 
compliance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses guidelines.[13]

Literature search

A comprehensive search strategy was developed to identify 
relevant studies on the safety of percutaneous liver biopsy. 
On August 20, 2024, systematic searches were conducted in 
two major databases: PubMed and the Cochrane Library. The 
search utilized the terms “1-hour discharge,” “liver biopsy,” 
and “safety,” which are designed to capture all possible 
variations related to the procedure and its safety outcomes. 
In addition, reference lists from all selected studies were 
manually reviewed to identify potentially relevant articles 
that may have been overlooked during the initial search.

Study inclusion and exclusion

This review included studies that focused on adults (aged 
18  years or older) who underwent percutaneous liver 
biopsy with 1-h discharge. The outcomes assessed were 
complications, categorized according to the society of 
interventional radiology criteria.[14] Major complications 
included hematomas, hemoperitoneum, hemothorax, hepatic 
bleeding, and severe pain requiring hospitalization, whereas 
minor complications included self-limiting pain, vomiting, 
vasovagal episodes, and fever.

Patients on anticoagulant therapy and pediatric populations 
were excluded due to increased bleeding risk and procedural 
variability.

Data extraction and outcomes measures

Data extraction was conducted independently by two 
investigators utilizing a predesigned data extraction 
sheet. Any discrepancies that arose were resolved through 
discussion, and, when necessary, the input of a third 
investigator was sought. The key variables extracted from 
each study included study characteristics (author, year of 
publication, study design, sample size, and country), patient 
characteristics (age, sex, indications, and the number of 
participants), procedure details (type of needle, anesthesia 
type, image guidance employed, discharge criteria, and 
duration of follow-up), and complications.

Risk of bias assessment

Two independent authors assessed the quality and risk of 
bias of the included studies using the Newcastle-Ottawa 
scale (NOS), a widely recognized tool for evaluating non-
randomized studies in systematic reviews and meta-analyses. 
The NOS evaluates studies across three key domains: 
Selection of study groups, comparability of groups, and 
ascertainment of outcomes.[15]

Statistics

Pooled incidence rates and 95% confidence intervals (CIs) 
for major complications were estimated using a fixed-effects 
model, due to the low heterogeneity observed. While a 
separate heterogeneity analysis was considered for minor 
complications, insufficient data precluded this assessment. 
Forest plots were generated to visually represent the 
proportions of major complications. Statistical significance 
was defined at P-value threshold of 0.05. All analyses were 
performed using RStudio (version 2023.09.0).

RESULTS

A total of 555 studies were identified through database 
searches. After screening, six cohort studies met the inclusion 
criteria, encompassing 2,621  patients who underwent 
percutaneous liver biopsy with a 1-h discharge protocol 
[Figure  1]. These studies, which were conducted between 
2002 and 2019, included both prospective and historical 
cohort designs.

Patient ages ranged from 18 to 77  years, with the male-to-
female ratio varying across studies. Most biopsies were 
performed under ultrasound guidance using 14G–18G 
needles, and the follow-up durations ranged from 24  h 
to 1  month. Patients with contraindications (e.g., severe 
coagulopathy, thrombocytopenia, or ascites) were excluded 
from the study. A detailed summary of the characteristics of 
these studies is provided in Table 1.
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Figure 1: PRISMA flow diagram showing the studies selection process.

Table 1: Demographic and study design characteristics of the included studies.

Study Study design Patients 
(M/F %)

Mean/Median 
age (range)

Indications Exclusion criteria Biopsy needle

Huang et al.[10] 
(Denmark) 2015

Retrospective 
study

182 (40%  
M, 60% F)

Median 66 
(57–74)

Liver cancer ‑ �Coagulopathy ‑ Recent 
anticoagulant use ‑ 
Fasting issues ‑  
International 
normalised ratio >1.5 ‑ 
Platelets <40,000/µL ‑ 
Partial thromboplastin 
time >40

18G Tru‑Cut®

Liane, et al.[11] 
(USA) 2019

Prospective 
study

500 (58%  
M, 42% F)

Mean 54 (±10) ‑ �Non Alcohlic 
Fatty liver disease 
‑ Autoimmune 
hepatitis  ‑ Other

‑ �Coagulopathy ‑ 
Vascular tumors ‑ 
Platelets <50,000/µL

14G Bard® 
Monopty®

(Contd...)
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Quality assessment

With the use of the NOS, all studies had scores of six 
out of nine, indicating moderate quality. All of them 
received scores for clear outcome measures and relevant 
participant characteristics; however, none received points for 
comparability due to the absence of randomized controls or 
well-defined comparison groups.

Major complications

The meta-analysis assessed the incidence of major 
complications across six studies, comprising 2,621 observations 
and 18 reported events. The pooled incidence of major 
complications was estimated at 0.48% (95% CI: 0.22–0.75%), 
with low heterogeneity (I2 = 11.1%), indicating a high level of 
consistency across the included studies [Figure 2].

The most frequently observed major complications 
included bleeding and hospitalization. The highest 

incidence was reported by Firpi et al.[8] (2005) (0.7%), 
whereas Bicknell et  al.[9] (2002) reported no major 
complications [Table 2].

Minor complications

Pain is the most frequently reported complication following 
percutaneous liver biopsy, with its incidence varying 
significantly across studies, ranging from no reported cases to 
over half (60%) of patients experiencing some degree of pain. 
Bicknell et al.[9] (2002) noted that 80% of patients with pain 
were symptom-free within a day, with full resolution by day 5.

Pain management following liver biopsy is generally 
conservative, with most patients requiring little to no medical 
intervention. Liane et al.[11] (2019) reported that 9.4% of 
patients required oral analgesics, 2.6% needed intravenous 
pain relief, and only 0.6% required both. Beddy et al.[16] 
(2006) noted that while 22% of patients experienced pain, 

Table 1: (Continued).

Study Study design Patients 
(Male/

Female %)

Mean/Median 
age (range)

Indications Exclusion criteria Biopsy needle

Firpi et al.[8] 
(USA) 2005

Retrospective 
study

3,214 Not specified Not specified Not specified 15G Jamshidi®

Pokorny and 
Waterland[12] 
(Australia) 2002

Prospective 
study

251 (63%  
M, 37% F)

Median M: 46 
(20–78), F: 44 

(18–72)

‑ �Abnormal 
Liver function 
test ‑ Hepatitis 
C ‑ Suspected 
hemochromatosis ‑ 
Hepatitis B ‑ Other

‑ �Ascites ‑ Liver mass 
lesions

18G Automated 
Gun

Bicknell et al.[9] 
(Canada) 2002

Prospective 
study

54 (64% M, 
36% F)

Mean 42 
(32–77)

‑ �Chronic hepatitis 
– Steatohepatitis – 
Cirrhosis

‑ �Severe ascites – 
Hospitalized patients

18G 
Spring‑loaded 
core

Beddy et al.[16] 

(Ireland) 2007
Prospective 
study

500 Mean 43 
(18–76)

‑ �Non‑focal core 
ultrasound‑guided 
liver biopsy

‑ �Platelets <50,000/mm3 
‑ Prothrombin time 
>3 s – Ascites – Biliary 
dilation

18G Bard® 
Biopty‑Cut®

LFT: Liver function test, M/F: Male/Female, PT: Prothrombin time, PTT: Partial thromboplastin time

Figure 2: Forest plot displaying pooled incidence of major complications. (CI: Confidence Interval, 
IV: Inverse variance.)
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only 3% required analgesia, and 0.6% needed an additional 
hour of observation [Table 2].

Heterogeneity assessment

Heterogeneity was evaluated using the I2 statistic, which 
indicated low heterogeneity (I2 = 11.1%) for major 
complications, suggesting a high degree of consistency 
across studies. However, minor complications exhibited 
high heterogeneity, preventing a reliable pooled analysis. The 
reported incidence of pain varies widely (5.2–62%), likely due 
to differences in pain assessment methods, patient-reported 
outcomes, and analgesic use across studies. In addition, 
inconsistencies in reporting nausea, vasovagal reactions, and 
mild bleeding further complicate a meaningful meta-analysis 
of minor complications.

Furthermore, subgroup analyses could not be performed due 
to the limited number of included studies. The small sample 
size restricted our ability to stratify results based on biopsy 
technique, patient demographics, or follow-up duration, 
which may have influenced complication rates.

DISCUSSION

This meta-analysis is the first to evaluate the safety of a 1-h 
discharge protocol following percutaneous liver biopsy. The 
pooled incidence of major complications was 0.48%, primarily 
involving bleeding and hospitalization, with no procedure-

related deaths reported. Minor complications, such as pain 
or nausea, were mild, resolved within 24  h, and responded 
well to conservative management. In addition to safety, early 
discharge offers several operational benefits. It enhances 
procedural efficiency, reduces healthcare costs, and optimizes 
resource allocation – particularly in high-volume centers.

Importantly, no major complications occurred beyond 
the1st h in low-risk patients, challenging the necessity of the 
traditional 4–6  h observation period, which was initially 
designed to detect delayed bleeding.[8] A randomized 
controlled trial (RCT) by Nodarse-  Pérez et al.[17] found no 
significant difference in complication rates between patients 
observed for two versus 6 h.[17] This supports our conclusion 
that prolonged monitoring may not be necessary for carefully 
selected patients, further strengthening the case for a 1-h 
discharge protocol.

However, the successful implementation of a 1-h discharge 
protocol hinges on strict patient selection criteria. Patients 
eligible for early discharge should not have significant 
comorbidities such as coagulopathy or thrombocytopenia. 
The biopsy procedure must be ultrasound-guided, and 
performed with 14G–18G needles, which have been shown 
to minimize procedural complications. In addition, high-risk 
groups – such as patients with severe liver disease or those 
with large lesions – should be excluded. A minimum of 1 h of 
observation remains essential to monitor for any immediate 
complications such as bleeding or pain.

Table 2: Complications and follow‑up duration for patients undergoing 1‑h discharge after percutaneous liver biopsy.

Study (Year) Major 
complications

Minor complications Follow‑up 
duration

Main conclusion

Huang et al.[10] (2015) 2 bleeding cases 
(1%)

None reported 11 days–1 month A fast‑track approach to biopsy optimizes 
patient flow, reduces diagnostic delays, and is 
safe for selected cases.

Liane et al.[11] (2019) 1 hospitalization 
(0.2%), 3 
Emergency 
department visits 
(0.6%)

Pain (5.2%), vomiting 
(0.4%)

24 h–1 week Major complications are detectable within an 
hour post‑procedure, supporting a reduced 
observation time.

Firpi et al.[8] (2005) 10 major 
complications 
(0.7%)

Not specified 24 h A shorter, 1‑h recovery after an outpatient 
liver biopsy enhances efficiency without 
compromising safety.

Pokorny and 
Waterland[12] (2002)

1 subcapsular 
hematoma (0.4%)

Severe pain (1.2%), 
moderate (2.4%), mild 
(21.5%)

1–2 weeks Performing liver biopsy in an outpatient 
setting with short observation is a safe option 
for stable patients.

Bicknell et al.[9] 
(2002)

No major 
complications

Pain (62%) 2 weeks Ultrasound‑guided biopsies allow early 
discharge, ensuring safety while minimizing 
hospital resource use.

Beddy et al.[16] (2007) 1 hemorrhagic 
complication 
requiring 
admission (0.2%)

Pain (22%), 15 required 
analgesia (3%), 
3 observed for an 
additional hour (0.6%)

Time not 
specified

A 1‑h observation period is a viable and safe 
approach for outpatient percutaneous liver 
biopsies.
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While early discharge has several advantages, these benefits 
are only applicable when strict inclusion criteria are met. 
It’s important to note the considerable variability observed 
across the studies included in this meta-analysis. Factors 
such as patient demographics, biopsy techniques, and 
follow-up durations differed between studies. Nonetheless, 
all studies utilized ultrasonography – either for initial 
access or throughout the procedure. For example, Firpi 
et al.[8] reported a higher incidence of hemothorax, a 
major cause of mortality, before the widespread adoption 
of ultrasound guidance. Post-procedure ultrasound is 
essential for detecting major bleeding complications early, 
as demonstrated by Huang et  al.,[10] who employed focused 
assessment with sonography for trauma (FAST-Ultra Sound) 
to identify ongoing hemorrhage prior to discharge. While 
FAST-US was effective in detecting immediate hemorrhage, 
it failed to detect delayed bleeding that could accumulate 
over time. These findings were independently confirmed by 
Pokorny and Waterland.[12]

Despite its valuable insights, our study has limitations. The 
included studies were of moderate quality and lacked control 
groups, limiting the strength of the comparisons. The absence 
of RCTs is a key shortcoming. In addition, heterogeneity in 
biopsy techniques, needle sizes, and exclusion criteria may 
have influenced outcomes. Our study also excluded patients 
on antiplatelet or anticoagulant therapy, a population 
requiring tailored protocols. Future research should assess 
safety in this subgroup using standardized drug cessation 
protocols and strengthen evidence through diverse 
populations and RCT designs.

CONCLUSION

Our findings support the growing body of evidence 
suggesting the safety and efficiency of early discharge after 
percutaneous liver biopsy, particularly in patients with 
stable liver conditions and appropriate coagulation profiles. 
However, the current evidence is limited by the moderate 
quality of the included studies and the absence of RCTs, 
highlighting the need for further research to confirm the 
broader applicability of these findings, especially in diverse 
populations and healthcare settings.
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