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a b s t r a c t 

In pediatric arteriography, vascular complications are more common than in adults; thus, 

the use of the smallest catheter to accomplish the objective of the procedure is recom- 

mended. We describe two pediatric cases in which abdominal arterial embolization and ar- 

teriography were performed with steerable microcatheters without conventional diagnostic 

catheters. Additionally, we used an introducer with an outer diameter of 4-F in a Mini Ac- 

cess Kit (Merit Medical, South Jordan, UT) as a vascular sheath to reduce sheath size. We 

believe that this technique may be feasible and safe for abdominal arterial interventions in 

children. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

In pediatric arteriography, vascular complications, including
occlusion, vasospasm, and dissection, develop more com-
monly than in adults. [1] . It is recommended to use the small-
est catheter to accomplish the objectives of the procedure [1] .
In clinical practice, a 3- or 4-F diagnostic catheter and a com-
patible vascular sheath are used for most diagnostic arteriog-
raphy procedures in children [1] . If microcatheters alone are
used and sheath size is reduced, the vascular complication
rate can be reduced. We report two pediatric cases of abdom-
inal arteriography and intervention successfully performed
with a steerable microcatheter without a conventional diag-
nostic catheter through a 4-F introducer. 

Case report 

Case 1 

A 3-year-old girl was transferred to our hospital from an out-
side hospital with a diagnosis of rupture of a liver tumor af-
ter minor abdominal trauma ( Fig. 1 ). She had no past medi-
cal history and her body weight was 16.9 kg. On arrival, the
patient experienced hemodynamic shock. Emergency arterial
embolization was performed to stop the bleeding. Under gen-
eral anesthesia, the left common femoral artery was punc-
tured with a 22-G coaxial needle under ultrasound guidance.
A 0.018-inch guidewire in a 4-F Merit MAK401 Mini Access Kit
(Merit Medical, South Jordan, UT) was advanced, followed by
placement of the coaxial introducer in the same kit. The intro-
ducer had an outer diameter of 4-F. A hemostasis valve was
attached to the introducer, which was used as the vascular
sheath. A 2.9-F high-flow steerable microcatheter (SwiftNINJA
high flow; Sumitomo Bakelite, Tokyo, Japan) was advanced,
and the celiac trunk was selected without a guidewire. Com-
mon hepatic angiography revealed enhancement of the liver
tumor ( Fig. 2 A). The segment 6 hepatic artery (A6) was the
main feeding artery of the tumor, with A5 as another feeding
artery. A selective-type microcatheter (Carry Leon selective;
Fig. 1 – Contrast-enhanced computed tomography scan 

(Case 1) of the upper abdomen reveals a lobulated tumor 
(arrows) protruding from the liver (star). Extravasation of 
contrast medium (arrowhead) is also observed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

UTM, Nagoya, Japan) with a distal diameter of 1.7-F and prox-
imal diameter of 1.9-F was advanced through the high-flow
microcatheter over a 0.014-inch guidewire, and the 2 feeding
arteries were selected and embolized with gelatin sponge par-
ticles ( Fig. 2 B andD). After embolization, angiography revealed
no persistent tumor enhancement. Finally, angiography of the
femoral artery ( Fig. 2 E) confirmed that there were no abnor-
malities at the puncture site. The introducer was removed and
manual compression was applied for 10 min, followed by com-
pression with a gauze roll and elastic tape for 3 h. The pa-
tient’s vital signs stabilized after the procedure, and no com-
plications developed. 2 days later, partial resection of the liver
was performed to remove the tumor, leading to the diagnosis
of hepatoblastoma. 

Case 2 

A 7-year-old boy with severe physical and mental disabilities
visited our hospital because of melena and anemia. He had
many episodes of admission due to central venous catheter
infection and acute pancreatitis. The cause of pancreatitis was
unclear. His body weight was 10.1 kg. Upper endoscopy re-
vealed bleeding from the papilla of Vater. Contrast-enhanced
computed tomography did not reveal the bleeding site. We
decided to perform abdominal angiography to identify the
cause of the bleeding. Under general anesthesia, a 4-F intro-
ducer was placed in the right common femoral artery in the
same way as in Case 1. From the introducer, a 2.9-F high-flow
steerable microcatheter was advanced, and the celiac trunk
was easily selected without a guidewire. Celiac angiography
was performed; however, the site of bleeding was not evident.
Then, the common and proper hepatic arteries, gastroduode-
nal arteries, and splenic arteries were selected with the micro-
catheter using a 0.016-inch guidewire. Angiography of these
arteries ( Fig. 3 ) did not show any abnormalities, such as pseu-
doaneurysms or tumor stains. The procedure was ended, and
hemostasis at the puncture site was obtained in the same way
as in Case 1. No complications occurred. Although the cause
of the hemorrhage was unclear, melena was discontinued af-
ter the procedure. The patient was discharged home one week
later. 

Discussion 

A small number of studies have reported cases in which a
steerable microcatheter with a distal diameter of 2.4-F (Swift-
NINJA standard; Sumitomo Bakelite, Tokyo, Japan) was directly
advanced via the femoral approach to a target organ without
a diagnostic catheter, achieving successful arterial interven-
tion: hepatic arterial infusion chemotherapy, uterine artery
embolization, and arterial embolization for pediatric trauma
[2-4] . The steerable tip of a steerable microcatheter plays a
key role in increasing the operability of these interventions
[2] . In this study, we used a high-flow steerable microcatheter
to enable the coaxial advancement of a selective-type micro-
catheter through it. We believe that more selective advance-
ment of a microcatheter can be achieved with this technique
than when only a 2.4-F steerable microcatheter was used. 
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Fig. 2 – Angiography (Case 1) during embolization of the liver tumor. (A) Angiography from the common hepatic artery 

reveals enhancement of the liver tumor (arrows). The segment 6 hepatic artery (A6; arrowhead) is the main feeder of the 
tumor. This angiography was obtained by a high-flow steerable microcatheter. (B) Angiography from the A6 with a 
selective-type microcatheter reveals enhancement of the tumor. The catheter tip of a high-flow microcatheter is at the right 
hepatic artery (arrow). (C) Angiography from the right hepatic artery after embolization of the A6 reveals that a branch of the 
A5 (arrowhead) also feeds the tumor (arrow). (D) Angiography from the A5 with a selective-type microcatheter reveals 
enhancement at the medial part of the tumor (arrow). The catheter tip of a high-flow microcatheter is at the right hepatic 
artery (arrowhead). (E) Angiography from the 4-F introducer reveals no dissection or spasm at the puncture site (arrow). 

Fig. 3 – Abdominal angiography (Case 2) obtained by a high-flow microcatheter. Angiography from the superior mesenteric 
artery (A) and gastroduodenal artery (B) shows no sign of bleeding. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 major disadvantage of using a steerable microcatheter
without a diagnostic catheter is decreased catheter stabil-
ity. Thus, we consider that this technique is more useful in
the pediatric population than in adults because pediatric ar-
teries are straighter and narrower, without arterial calcifica-
tion, requiring less catheter stability during the procedure.
Additionally, the maximum flow rate of a microcatheter is
lower than that of a diagnostic catheter. Although the max-
imum flow rate with a microcatheter may not be sufficient
for abdominal arteriography in adults, it is sufficient in most

children.  
A 4-F Mini Access Kit (Merit Medical) is similar to a Mi-
cropuncture Access Set (Cook Medical, Bloomington, IN), both
of which include a 21-G micropuncture needle, 0.018-inch
guidewire, and 4-F coaxial introducer and dilator. The intro-
ducers have an internal diameter of 2.9-F, allowing the in-
troduction of a high-flow microcatheter. Thus, it can be used
as a vascular sheath for microcatheters. This technique has
been reported for retrograde access to the pedal arteries [5] .
The outer diameter of the introducer is 1.33 mm, whereas the
outer diameter of a 3-F vascular sheath is 1.60 mm [6] . Thus, a
drastic reduction in sheath size is possible by using the intro-
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ducer as a vascular sheath, probably leading to lower access
site complications. 

Conclusions 

In conclusion, pediatric arterial interventio. n can be per-
formed with a steerable microcatheter through a 4-F intro-
ducer, without a conventional diagnostic catheter. Using this
method, vascular complications may be reduced. 
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