Received: 24 August 2022 Revised: 21 December 2022

Accepted: 16 January 2023

DOI: 10.1002/ccr3.6916

CASE REPORT

Clinical Case Reports e WILEY

Post biopsy delayed liver hemorrhage successfully
controlled by bedside CEUS-guided microwave ablation:

A case report

Lanxia Zhang

Department of Medical Ultrasonics,
The Third Affiliated Hospital of
Sun Yat-sen University, Guangzhou,
Guangdong Province, China

Abstract

Correspondence

Kai Li, Department of Medical
Ultrasonics, The Third Affiliated
Hospital of Sun Yat-sen University,
600 Tianhe Road, Guangzhou 510630,
Guangdong Province, China.

Email: likai@mail.sysu.edu.cn

layed hemorrhage.

KEYWORDS

1 | INTRODUCTION

Percutaneous liver biopsy is an important tool in the diag-
nosis and evaluation of liver disease.' With image-guided
assistance, percutaneous liver biopsy is widely used in
clinical practice due to its safety and efficacy.> However,
complications are unavoidable. In the case described here,
angiographic embolization and surgery were unavailable.
MWA was initially developed to achieve hemostasis in the
liver and spleen in patients with shock and has shown
high efficacy and success rates.* We performed this in-
novative application of ultrasound-guided percutaneous
MWA to the bleeding site to achieve hemostasis at the
bedside.

2 | CASE DESCRIPTION

A 60-year-old man presented to the hospital for painless
jaundice for more than 10days. On admission, labora-
tory examinations revealed PT = 12s, PLT = 343x10°/L,
TBIL = 194.7 pmol/L and ALB = 36.7 g/L. Both hepati-
tis E virus antibody-IgM and antibody-IgG were positive.
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We present a 60-year-old man suffering from delayed arterial hemorrhage post
liver biopsy. Contrast-enhanced ultrasound was used to detect the bleeding point
and to evaluate the efficacy of microwave ablation (MWA). The hemorrhage was
controlled by MWA at the bedside. This is the first application of MWA for de-
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MRI and ultrasound showed no abnormalities in the liver.
Ultrasound-guided percutaneous liver biopsy was per-
formed with a coaxial needle (COOK, 16 G). The patient had
been on a long-term course of aspirin and clopidogrel and
stopped for 11 days before the biopsy. Two tissue specimens
were obtained. Three pieces of gelatin sponge were used to
create embolisms along the coaxial needle tract. No active
hemorrhage was observed immediately after the biopsy.

Twenty-two hours post biopsy, the patient suffered
from hemorrhagic shock. His hemoglobin level dropped
to 65g/L after injection of fluids, vasoactive agents, and
hemostatics. After red blood cell transfusion, emergency
contrast-enhanced computed tomography (CT) revealed
perihepatic hematoma, hematocelia, and active hemor-
rhage in the right posterior lobe of the liver (Figure 1).
Grayscale sagittal ultrasound at the bedside revealed a
perihepatic hematoma and intraperitoneal hemorrhage
(Figure 2). Contrast-enhanced ultrasound (CEUS) re-
vealed that the contrast agent had spilled from the inferior
surface of the liver (Figure 3). The original bleeding site
was confirmed as the branch artery in the right posterior
lobe by a combination of ultrasound and CT imaging 26 h
post biopsy.
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FIGURE 1 A 60-year-old man with shock after liver biopsy.
Contrast-enhanced computed tomography (CT) of the abdomen
reveals a perihepatic hematoma and active hemorrhage in the right
posterior lobe of the liver (arrow).

FIGURE 2 Grayscale sonogram of the liver with bedside color
flow Doppler reveals perihepatic hematoma and intraperitoneal
hemorrhage (arrow).

After discussion with several radiologists and surgeons,
CEUS-guided percutaneous MWA was performed to coagu-
late the bleeding zone at the bedside. Coagulation was per-
formed with a microwave antenna (XR-A2018W; Greatwall
Medical, Jiangsu, China) twice under CEUS guidance,
using 60kW for 5 and 2min, respectively (Figure 4).
Successful hemostasis was observed on CEUS both imme-
diately and 30min after MWA (Figure 5). All of the ultra-
sonography for the patient was done at the bedside. From
definitive diagnosis to complete preparation for ablation,
this method can be simply and effectively finished within

10 min. The patient showed stable vital signs and improved
hemodynamics on the following days. The liver biopsy re-
sults indicated cholestatic hepatitis. The patient gradually
recovered and was discharged 3 weeks later.

3 | DISCUSSION

The incidence of major hematoma resulting from liver
biopsy requiring hospitalization is 0.48% to 0.5%.>° Only
a few cases of delayed hemorrhage have been reported
in the English-language literature.”? The use of aspirin
does not significantly increase the risk of bleeding during
the perioperative period,”* but the patient had stopped
using it for 11 days anyway.

CEUS, which is more sensitive than Color Doppler
imaging, is often used to detect active bleeding after liver
biopsy.'* The common bleeding sites are located on the
route through which the needle-track passes, including
the intercostal vessels, omenta, and puncture points on
the diaphragmatic surface of the liver. We suspect the rea-
son for delayed hemorrhage was that the intrahepatic ar-
tery had been damaged during biopsy and the intrahepatic
hematoma gradually grew. However, blood was unable to
outflow from the needle track due to embolization with
the gelatin sponge pieces. Over time, the intrahepatic he-
matoma ruptured due to increasing pressure.

Delayed intrahepatic hematoma can be managed
conservatively with close monitoring if it is not life-
threatening.'! Unfortunately, the current patient's he-
moglobin dropped to 65g/L, and emergency CT revealed
active bleeding after conservative management; clearly,
conservative treatment failed. Finding the most suitable
method to control active bleeding was key.

It is suggested that hemorrhage of the intrahepatic ar-
tery should be initially managed with angiographic em-
bolization, and surgical intervention should be arranged
if embolization fails.” However, the patient in this case
was hemodynamically unstable, and it would have been
time-consuming to transfer him from the ward to the an-
giographic suite or operation theater. Additionally, the
patient was too frail to tolerate surgery under general
anesthesia. MWA has been successfully used to manage
needle track bleeding for a patient in shock due to the
unavailability of angiographic embolization and laparot-
omy.® MWA has also successfully managed massive portal
venous bleeding with portal hypertension and active liver
hemorrhage due to trauma.'>'® Compared with radiofre-
quency ablation, MWA more quickly increases tempera-
ture, has a smaller heat-sink, and creates a larger zone of
coagulation.'”” MWA can be managed visually under CEUS
guidance, successfully achieving hemostasis in several se-
vere cases.>'>'® The patient's recovery and discharge from
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FIGURE 3
ultrasound reveals contrast agent
spilling from the inferior surface of the
liver (arrow). The original bleeding site
was confirmed as the branch artery in
the right posterior lobe of the liver by
the combination of ultrasound and CT

Contrast-enhanced

imaging.

FIGURE 4 CEUS-guided
percutaneous MWA performed with a
microwave antenna targeting the bleeding
artery (arrow).

the hospital confirmed that our treatment was suitable. To
the best of our knowledge, this is the first application of
CEUS-guided percutaneous MWA at the bedside for de-
layed arterial and non-track hemorrhage after liver biopsy.

Angiographic embolization and surgical intervention
are performed prior to arterial bleeding.'® Venorrhaphy
and ligation are performed prior to portal bleeding.'
Although MWA is not routinely performed for the
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treatment of hemorrhage, it is an alternative to control
bleeding at the bedside in some high-volume institutes.
MWA can be considered for controlling intrahepatic point
bleeding, but not for the rupture of a large area, such as
a scratch of the liver surface by a needle tip. To prevent
biliary injury, MWA is not recommended for controlling
the bleeding near the grade 1-2 portal vein. According
to unpublished data collected from our center, MWA is
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performed three times in needle track bleeding during the
MWA of hepatocellular carcinoma. Angiographic embo-
lization or surgical intervention should be performed if
MWA fails.

In conclusion, the success of this first bedside appli-
cation reflects the validity and applicability of MWA, es-
pecially when angiographic embolization and surgical
intervention are unavailable. Further studies are war-
ranted to better characterize the efficacy of percutaneous
MWA in treating active arterial bleeding.
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FIGURE 5
active hemorrhage. No contrast agent is

CEUS shows no sign of

seen to spill from the original bleeding
vessel or the inferior surface of the liver
after MWA. The bleeding zone has been
fully coagulated (rectangle).

CONSENT
Written informed consent was obtained from the patient
for the publication of his information.

ORCID
Lanxia Zhang ‘© https://orcid.org/0000-0001-8618-8785

REFERENCES

1. Kwo PY, Cohen SM, Lim JK. ACG clinical guideline: eval-
uation of abnormal liver chemistries. Am J Gastroenterol.
2017;112(1):18-35. doi:10.1038/ajg.2016.517

2. Szymczak A, Simon K, Inglot M, Gladysz A. Safety and effec-
tiveness of blind percutaneous liver biopsy: analysis of 1412
procedures. Hepatitis Monthly. 2012;12(1):32-37. doi:10.5812/
kowsar.1735143x.4388

3. Zhou L, Kuang M, Xu Z, Xie X, Lu M. Contrast-enhanced so-
nographically guided thermal ablation for treatment of solid-
organ hemorrhage: preliminary clinical results. J Ultrasound
Med. 2015;34(5):907-915. doi:10.7863/ultra.34.5.907

4. Brace CL. Radiofrequency and microwave ablation of the liver,
lung, kidney, and bone: what are the differences? Curr Probl Diag
Radiol. 2009;38(3):135-143. doi:10.1067/j.cpradiol.2007.10.001

5. Thomaides-Brears HB, Alkhouri N, Allende D, et al. Incidence
of complications from percutaneous biopsy in chronic liver
disease: a systematic review and meta-analysis. Dig Dis Sci.
2021;67:3366-3394. doi:10.1007/s10620-021-07089-w

6. Boyum JH, Atwell TD, Schmit GD, et al. Incidence and risk fac-
tors for adverse events related to image-guided liver biopsy. Mayo
Clin Proc. 2016;91(3):329-335. d0i:10.1016/j.mayocp.2015.11.015

7. HuanglJY, Lu Q, Liu JB. Delayed hepatic rupture post ultrasound-
guided percutaneous liver biopsy: a case report. Medicine
(Baltimore). 2018;97(9):€9955. d0i:10.1097/md.0000000000009955

8. Wai OK, Ng LF, Yu PS, Chan JC. Post biopsy liver hemorrhage
successfully controlled by ultrasound-guided percutaneous


https://orcid.org/0000-0001-8618-8785
https://orcid.org/0000-0001-8618-8785
https://doi.org//10.1038/ajg.2016.517
https://doi.org//10.5812/kowsar.1735143x.4388
https://doi.org//10.5812/kowsar.1735143x.4388
https://doi.org//10.7863/ultra.34.5.907
https://doi.org//10.1067/j.cpradiol.2007.10.001
https://doi.org//10.1007/s10620-021-07089-w
https://doi.org//10.1016/j.mayocp.2015.11.015
https://doi.org//10.1097/md.0000000000009955

ZHANG ET AL.

N 50f5
Clinical Case Reports —Wl LEY

10.

11.

12.

13.

14.

microwave ablation. J Clin Imaging Sci. 2016;6:34. d0i:10.4103
/2156-7514.190859

Ren FY, Piao XX, Jin AL. Delayed hemorrhage from hepatic
artery after ultrasound-guided percutaneous liver biopsy: a
case report. World J Gastroenterol. 2006;12(26):4273-4275.
doi:10.3748/wjg.v12.i26.4273

Reichert C, Weisenthal L, Klein H. Delayed hemorrhage after
percutaneous liver biopsy. J Clin Gastroenterol. 1983;5:263-266.
doi:10.1097/00004836-198306000-00014

Yu MC, Jeng LB, Lee WC, et al. Giant intrahepatic hematoma
after liver biopsy in a liver transplant recipient. Transplant
Proc. 2000;32(7):2217-2218. doi:10.1016/s0041-1345(00)01641-9
Kowdley KV, Aggarwal AM, Sachs PB. Delayed hemor-
rhage after percutaneous liver biopsy. Role of therapeu-
tic angiography. J Clin Gastroenterol. 1994;9(1):50-53.
doi:10.1097/00004836-199407000-00013

Atwell TD, Smith RL, Hesley GK, et al. Incidence of bleed-
ing after 15,181 percutaneous biopsies and the role of aspi-
rin. AJR Am J Roentgenol. 2010;194(3):784-789. doi:10.2214/
ajr.08.2122

Francica G, Meloni MF, Riccardi L, et al. Role of contrast-
enhanced ultrasound in the detection of complications
after ultrasound-guided liver interventional procedures.
J Ultrasound Med. 2021;40(8):1665-1673. doi:10.1002/
jum.15540

15.

16.

17.

18.

19.

Jaffan AA, Huffman SD, Gueyikian S. Percutaneous micro-
wave ablation for control of massive portal venous bleed-
ing. Radiol Case Rep. 2020;15(11):2410-2414. doi:10.1016/j.
radcr.2020.09.017

Wernick BD, Quiros RM. A novel use of microwave ablation
for traumatic liver hemorrhage. Am Surg. 2018;84(2):64-66.
doi:10.1177/000313481808400209

Guo J, Tian G, Zhao Q, Jiang T. Fast hemostasis: a win-win
strategy for ultrasound and microwave ablation. Onco Targets
Ther. 2018;11:1395-1402. doi:10.2147/0tt.S151219

Roberts R, Sheth RA. Hepatic trauma. Ann Translat Med.
2021;9(14):1195. d0i:10.21037/atm-20-4580

Pearl J, Chao A, Kennedy S, Paul B, Rhee P. Traumatic injuries
to the portal vein: case study. J Trauma. 2004;56(4):779-782.
doi:10.1097/01.ta.0000053467.36120.fa

How to cite this article: Zhang L, Wu 'Y, He X,
Zhao L, Li K. Post biopsy delayed liver hemorrhage
successfully controlled by bedside CEUS-guided
microwave ablation: A case report. Clin Case Rep.
2023;11:26916. doi:10.1002/ccr3.6916



https://doi.org//10.4103/2156-7514.190859
https://doi.org//10.4103/2156-7514.190859
https://doi.org//10.3748/wjg.v12.i26.4273
https://doi.org//10.1097/00004836-198306000-00014
https://doi.org//10.1016/s0041-1345(00)01641-9
https://doi.org//10.1097/00004836-199407000-00013
https://doi.org//10.2214/ajr.08.2122
https://doi.org//10.2214/ajr.08.2122
https://doi.org//10.1002/jum.15540
https://doi.org//10.1002/jum.15540
https://doi.org//10.1016/j.radcr.2020.09.017
https://doi.org//10.1016/j.radcr.2020.09.017
https://doi.org//10.1177/000313481808400209
https://doi.org//10.2147/ott.S151219
https://doi.org//10.21037/atm-20-4580
https://doi.org//10.1097/01.ta.0000053467.36120.fa
https://doi.org/10.1002/ccr3.6916

	Post biopsy delayed liver hemorrhage successfully controlled by bedside CEUS-­guided microwave ablation: A case report
	Abstract
	1|INTRODUCTION
	2|CASE DESCRIPTION
	3|DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	CONSENT
	REFERENCES


