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Introduction:  
Liver biopsies are commonly performed in cardiac transplant candidates to evaluate for fibrosis 
secondary to congestive hepatopathy, since there is a known relationship between the degree of fibrosis 
and transplant outcomes1,2. Patients undergoing image-guided (CT or ultrasound) percutaneous random 
liver biopsy as part of a cardiac transplant workup were observed to have a marked increased incidence 
of hemorrhagic post-procedure complications (20%) compared to patients undergoing liver biopsy for 
other indications (0.4%). Hemorrhagic post-procedure complications were defined as hemoperitoneum 
and/or subcapsular hematoma identified at post-procedure imaging, which was performed based on 
clinical indications post procedure (e.g. increased abdominal pain, hypotension, tachycardia).  The 
purpose of this study is to determine the incidence of post liver biopsy hemorrhage in the pre-cardiac 
transplant patients relative to other patient populations and propose a new safety protocol to reduce 
the bleeding risk in these patients. By assessing various factors that may contribute to an increased 
bleeding risk in this patient population and reviewing the effects on outcomes after proposed safety 
measures are implemented, we will be able to propose new guidelines for liver biopsy in this specific 
patient population. 
 
Methods:  
An IRB approved retrospective database review of all patients who underwent percutaneous image 
guided liver biopsy between 1/1/19 and 12/31/20 was performed and the hemorrhagic complication 
rate in pre-cardiac transplant patients versus the complication rate in patients undergoing liver biopsy 
for any other indication was tabulated. A collaborative risk mitigation process involving cardiology, 
cross-sectional interventional radiology, and vascular interventional radiology was instituted in an effort 
to reduce the hemorrhagic complication rate. These strategies were employed and complication rates in 
this subset of high-risk patients after the implementation of the safety protocols were recorded and 
compared. 
 
Results:  
In patients undergoing percutaneous liver biopsy for all indications other than evaluation for cardiac 
transplant, the hemorrhagic complication rate overall was 0.4% (5/1225). In patients undergoing a liver 
biopsy as part of the workup for a cardiac transplant, the hemorrhagic complication rate was 
substantially higher at 20% (5/25). We believe this is likely due to patient comorbidities, including 
elevated right heart pressures and anticoagulation requirement.  
 
We implemented multiple measures to reduce the risk of bleeding complications in these patients. 
These included, flagging high risk patients through orders in the EMR to alert the interventional team 
(specifically identify patients as pre-cardiac transplant as opposed to history of “evaluate for fibrosis”), 
scheduling biopsies in the morning to allow for extended post-procedure monitoring and if needed, 
further intervention during daytime hours, holding anticoagulation prior to the procedure according to 
the SIR consensus guidelines for high risk procedures4, and performing routine placement of a 5 mL 
gelfoam slurry at the biopsy site. Additionally, only a single 18-gauge core sample was obtained for 
pathology evaluation since all prior bleeding complications occurred with two or more 18-gauge core 
samples. Furthermore, transjugular liver biopsies were performed in patients with proven elevated right 
heart pressures. 



 
Since implementing the safety measures, 6 liver biopsies have been performed in patients undergoing 
workup for cardiac transplant, 5 percutaneous and 1 transjugular. No hemorrhagic complications were 
observed in these patients. 
 
Conclusions:  
We have identified pre-cardiac transplant patients as having a significantly higher risk of hemorrhagic 
complications after image-guided percutaneous liver biopsy compared to patients undergoing liver 
biopsy for any other reason. We have designed and implemented a safety protocol to reduce 
complications from this procedure in this high-risk group. 
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