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Although post-traumatic intrahepatic pseudoaneurysms are rare in adults and even more
uncommon in children, this serious complication can result in life-threatening bleeding.
Most case studies have recommended surgical or endovascular interventions for prevent-
ing rupture or managing the bleeding from a ruptured intrahepatic pseudoaneurysm. Some
studies also reported pseudoaneurysms could resolve without intervention and advised
conservative therapy. In this case study, we describe a 19-month-old boy diagnosed with
an intrahepatic pseudoaneurysm, upper gastrointestinal bleeding from the biliary tract,
and hematoma infection. The patient received successful conservative treatment. After 36
days, the patient was discharged without signs of gastrointestinal bleeding and the steady
shrinkage of the hematoma surrounding the pseudoaneurysm. The pseudoaneurysm and
hematoma vanished at follow-up 18 months after the trauma. Conservative treatment may
be considered a viable option, particularly for cases of post-traumatic intrahepatic pseudoa-
neurysms in children.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

sensus treatment guidelines have been established for IHPA
[1,4]. Endovascular intervention to induce hepatic artery em-
bolization is recommended by some studies to treat ruptured

Post-traumatic intrahepatic pseudoaneurysms (IHPAs) are
rare in adults and even more uncommon in children [1], occur-
ring at a frequency ranging from 1.2% to 1.7% following liver
injury [2,3]. Because the number of cases is so small, no con-
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pseudoaneurysms or prevent rupture [1,5-9]. Other studies
have reported that pseudoaneurysms can resolve without
intervention and recommend conservative treatment with
follow-up after diagnosis [4,10]. We present a rare case of IHPA
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Fig. 1 - Image of liver injury on contrast-enhanced abdominal computed tomography imaging on the day of the injury and
15 and 36 days after the injury. (A) Liver parenchymal hematoma on computed tomography (CT) imaging at the time of
admission (Day 1). (B) Liver parenchymal hematoma with internal pseudoaneurysm (arrow) on CT imaging 15 days after the
injury. (C) The parenchymal hematoma was reduced in size (arrowhead) with a pseudoaneurysm mass (arrow) 36 days after

the injury.

in a child that was successfully managed using conservative
treatment.

Case report

A motorcycle fell on the chest and abdomen of a 19-month-old
boy, causing abdominal pain that required admission to a local
hospital. After receiving fluids and analgesics, the patient was
transferred to Children’s Hospital 2.

At Children’s Hospital 2, the patient was diagnosed with
internal bleeding-related shock, with a rapid pulse of 180
beats/min, a narrow pulse pressure of 80/65 mmHg, hemat-
ocrit at 19%, and hemoglobin at 5.5 g/dL. The patient was in-
travenously administered 0.9% NaCl and received 250 mL ery-
throcytes (25 ml/kg). Hepatic segments IVa and VIII were rup-
tured, and an intrahepatic hematoma measuring 46 x 50 x 45
mm? and a subcapsular hematoma with a 10-mm thickness
were observed on abdominal contrast-enhanced computed
tomography (CT) imaging. No extravasation or localized bleed-
ing was observed. A small amount of right pleural effusion
and abdominal blood effusion were detected (Fig. 1A). Follow-
ing resuscitation, hemoglobin levels reached 12.5 g/dL, blood
pressure was 94/60 mmHg, and pulse was 120 beats/min.

The treatment for liver damage was conservative due to con-
cerns regarding hemodynamic stability, consisting of third-
generation cephalosporin antibiotics and pain relief. The pa-
tient did not experience any other symptoms indicating inter-
nal hemorrhage.

The patient had melena 12 days after the accident, but
hemoglobin levels were 11.6 g/dL, and no blood transfusion
was required. He had an elevated white blood cell count (WBC)
of 35 K/pL and C-reactive protein (CRP) levels of 43.8 mg/L, in
addition to a fever of 39°C. Imipenem antibiotics were admin-
istered at a dose of 100 mg/kg/day. The liver hematoma was
smaller on the second round of CT imaging (Day 15), measur-
ing 43 x 36 x 42 mm?3, and the subcapsular hematoma, peri-
toneal fluid, and pleural fluid were also reduced. An IPHA mea-
suring 8 x 10 x 13 mm?> was present within the hematoma
(Fig. 1B). An upper gastrointestinal endoscopy was performed
to exclude other potential causes of gastrointestinal bleeding,
such as peptic ulcer disease. The child was finally diagnosed
with an infected parenchymal hematoma, biliary hemorrhage,
and IHPA of 8 x 10 x 13 mm? following trauma.

The patient had yellow stools and no fever following 3 days
of medical treatment for infection and gastrointestinal hem-
orrhage. We then considered whether surgical or endovascu-
lar intervention was necessary to treat hematoma infection
or biliary tract bleeding. Because the clinical symptoms were
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Fig. 2 - Computed tomography imaging 18 months after injury. Computed tomography imaging with (A) and without (B)
contrast performed 18 months after injury revealed that the hematoma and aneurysm had disappeared, and the liver

parenchyma was scarred, with nodular calcifications.

mild and the patient was stable with yellow stools and no
fever, we opted for conservative treatment.

The patient was eating and drinking normally by 36 days
after the injury, with no blood loss or abdominal discomfort.
Tests revealed that WBC decreased to 9.7 K/uL; CRP, biliru-
bin, aspartate aminotransferase, alanine aminotransferase,
and gamma-glutamyl transferase were all within the nor-
mal range. CT imaging on day 36 revealed that the GCC was
the same size, but the hematoma was further reduced to
28 x 29 x 22 mm?3 (Fig. 1C). The patient was discharged from
the hospital.

At the 18-month follow-up, the patient had no clinical
symptoms, including abdominal pain, fever, or hematuria. CT
imaging performed at the 18-month follow-up revealed that
the aneurysm and hematoma had disappeared, and the liver
parenchyma appeared scarred and calcified (Figs. 2A and B).

Discussion

A pseudoaneurysm is a pulsatile hematoma that occurs due
to the extravasation of blood from a tear or injury to a blood
vessel wall. In the case of IHPA, the pseudoaneurysm walls
are formed by the liver parenchyma and the surrounding
hematoma [11]. Biliary bleeding in liver injury occurs due to
the simultaneous destruction of hepatic blood vessels and the
biliary tract, causing the formation of a hemato-biloma. The
presence of the hemato-biloma in the liver parenchyma can
slow the recovery process and increase the risks of infection
and necrosis, which can cause further damage to adjacent
structures, resulting in biliary tract bleeding [5]. In cases of
liver injury, hemobilia may occur early or late (up to 120 days
after trauma) [5]. In our case, the child presented with gas-
trointestinal bleeding starting 12 days after injury.

Hepatic artery pseudoaneurysm can be detected acciden-
tally by imaging studies after liver injury or be diagnosed
in response to clinical manifestations, such as biliary bleed-
ing or internal bleeding, which suggest a ruptured pseudoa-
neurysm [10]. Digital subtraction angiography is the most ac-
curate test for diagnosing pseudoaneurysms [10]. However, in

clinical practice, ultrasound and CT imaging are more com-
monly used for diagnosis and monitoring because they are
less invasive [4,10]. In our case, CT imaging was used to di-
agnose and monitor the disease.

Post-traumatic intrahepatic pseudoaneurysm is associated
with a 44% risk of rupture leading to bleeding, and the mor-
tality rate can be as high as 82% [10]. Therefore, prophylac-
tic interventions are commonly recommended for IHPA [1].
Although the majority of these patients were recommended
for surgical interventions in the past, the current preferred
intervention method is embolization [4,10,12]. Three cases of
pseudoaneurysm following liver trauma described by Sidhu,
including one case involving gastrointestinal bleeding re-
sponded favorably to embolization [1]. According to the re-
cent study reported by Yi, a 10-year-old child with a pseudoa-
neurysm following liver trauma underwent successful pre-
ventive embolization, [8]. In addition, several publications
have discussed the effectiveness of conservative treatment for
IHPA. Soudack reported a case of IHPA in a 4-year-old girl who
was treated conservatively, with resolution after 2.5 months of
follow-up [10]. Shava also reported a case of effective conser-
vative treatment after 4 weeks of follow-up [4] and suggested
that the reduction in size of the hematomas and the lack of
other symptoms indicating pseudoaneurysm rupture are en-
couraging signals during conservative treatment [4]. No con-
sensus on recommendations for the management of IHPA ex-
ists due to the small number of clinical cases.

The selection of conservative or interventional therapies
may be difficult for patients diagnosed with IHPA, particularly
those who present with bleeding symptoms. The current case
was characterized by symptoms of biliary bleeding. We opted
for conservative treatment for the following reasons: first, the
infection was manageable and bleeding was not extensive as
described,; second, the patient could be closely monitored,
and the lesion could be actively evaluated by CT imaging;
third, the patient could easily be treated with surgical or vas-
cular intervention at our center if conservative treatment fail.
Of note, IHPA presented only on the second CT and not the first
one at the time of trauma. This suggests that there exist cases
of IHPA appearing later on after the initial presentation of liver
injury. If there is no second CT, which is true in most liver
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trauma cases, these IHPA could pass undiagnosed and regress
silently. This provokes the thinking that conservative treat-
ment in a clinically stable patient is a valid option. CT imag-
ing performed 36 days after injury revealed that the parenchy-
mal hematoma had decreased in size (28 x 29 x 22 mm?) in-
dicating the recovery of the liver parenchyma. The child no
longer exhibited any gastrointestinal bleeding symptoms, in-
dicating that the treatment course was favorable. At the 18-
month follow-up after the injury, CT imaging confirmed the
successful outcome of conservative treatment.

Conclusion

Post-traumatic intrahepatic pseudoaneurysm is a rare compli-
cation for which no specific treatment guidelines exist. Close
monitoring of clinical symptoms and lesion progression us-
ing imaging are necessary to ensure appropriate treatment is
selected for each individual case. Conservative treatment is
effective and should be considered in certain cases.
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