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Bedside retained radial artery catheter removal 
in a hemodynamically unstaBle neurocritically-ill 

patient: a case report.

Christa O’hana V. san Luis* and athir h. MOrad*

Abstract

radial artery insertion is a common procedure in intensive care units. We describe a case of a 
critically-ill 73-year-old man in the neurocritical care unit with a subarachnoid hemorrhage whose 
radial arterial catheter tip was transected from the main line and was successfully managed with 
bedside retrieval of the catheter.

Introduction

radial artery insertion is usually done in the neurocritical care unit (nccu) for the purposes 
of blood pressure monitoring and arterial blood sampling. several complications are known such 
as temporary occlusion, thrombosis, pseudoaneurysm formation, hematoma formation, abscess, 
cellulitis, median nerve involvement and air embolism. retained radial artery catheter is rare but 
has been reported in literature. several causes have been mentioned such as accidental transection, 
repeated catheterization and repeated wrist movements. several modalities have been mentioned 
to confirm the location of the arterial catheter as well as different methods to remove the catheter.

We describe a case of a 73-year-old man who presented with aneurysmal subarachnoid 
hemorrhage due to an anterior communicating aneurysm and underwent aneurysmal clipping. his 
course was complicated by cardiopulmonary instability. On his first post-operative day, the radial 
arterial catheter tip on his left wrist was fractured from the main line as it was being removed. he 
then underwent a bedside vascular exploration and removal of the foreign body. We also present a 
review and summary of the available literature regarding retained radial catheters and the available 
modes of image confirmation and options for treatment. 

Case

a 73-year-old man was admitted in our neurosciences critical care unit (nccu) for an 
aneurysmal subarachnoid hemorrhage (ASAH), Hunt and Hess 3, Modified Fischer Scale 3. He 
underwent aneurysmal clipping after a four vessel angiogram revealed a 3-millimeter irregular 
and superiorly projecting anterior communicating artery aneurysm. post-operatively day 1, he was 
very agitated and his left radial arterial catheter was discontinued due to very poor waveform. as it 
was being pulled out, the nurse noticed that the long portion of the distal cannula was not there. it 
was highly suspected that it was still in the vessel. pulses and perfusion distally were adequate. a 
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stat portable 3-view X-ray of the wrist and hand done 
visualized a 4cm catheter fragment in the anterolateral 
soft tissue aspect of the distal forearm proximal to 
the left wrist (Figure 1). A vascular surgery consult 
was placed and surgical removal and exploration was 
planned the following day. his family was informed of 
the incident and consented for the procedure. on the 
day of the planned exploration, the patient had acute 
respiratory failure further complicated by an asystolic 
event. he was immediately resuscitated and was started 
on norepinephrine, dopamine, epinephrine to maintain 
his mean arterial pressure. the surgical procedure 
was postponed due to hemodynamic instability. three 
days after, it was deemed that due to the patient’s 
continued hemodynamic instability, he was not a good 
surgical candidate to transport to the operating room. 
the bedside exploration of the left radial artery and 
the removal of the distal catheter tip were then done 
with local anesthesia under ultrasound guidance. the 
incision was made at the top of the radial artery on 
the left forearm. The catheter was identified right at 
the entry site of the radial artery. deBakey pickups 
were used to extract the catheter out of the radial 
artery (Figure 2). The radial artery was found to be 
thrombosed at that location. dopplers were performed 
after the procedure to assure adequate pulses and 
perfusion distally. the procedure was tolerated well 
and perfusion was maintained throughout the hospital 
stay.

Fig. 1 
Plain left hand and wrist x-ray. Panel A is the PA (postero-

anterior) view. Panel B is the lateral view. Encircled in red is 
the retained radial artery catheter fragment

Fig. 2 
Proximal part of the radial arterial catheter without the 

retained distal catheter tip

Discussion

the radial arterial line for this patient was for 
strict blood pressure monitoring which is one of the 
most common reasons for its placement1,2. the reason 
for the radial artery catheter breakdown in this patient 
is unclear. several reasons for this type of breakdown 
have been reported in the past including accidental 
transection while separating the arterial line from 
the intravenous line3, possible damage to the catheter 
sheath due to repeated catheterization attempts4, 
transection while suturing5, shearing off of the cannula 
due to repeated wrist movement postoperatively during 
recovery6-8, reinsertion of the stylet needle9, accidental 
cutting during suture removal10,11 and dressing 
removal12. in our case, our suspicion is that the patient 
was probably moving his wrist repeatedly during his 
post-operative agitation. prompt vascular surgery 
consult for possible exploration is very important to 
prevent the possibility of distal embolization and distal 
migration with thrombosis. there is also a possibility 
of proximal migration4 and the use of ultrasound to 
confirm the location of the catheter preoperatively 
is recommended. described by aslam et al.1, this 
proximal migration, although unlikely, may occur 
because of arterial spasm distally. several imaging 
modalities may be used to confirm the location of the 
retained fragment (table 1). in this patient, the most 
rapid way to confirm the imaging late at night was 
a plain radiograph. With the vascular surgery team 
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Table 1 
Summary of causes, diagnostic imaging and approach to removal of retained radial artery catheters

(CT = computed tomography, OR = operating room)

source Patient 
characteristic

Cause of cannula transection Diagnostic 
procedure for 
confirmation

Consulting service/
Procedure for removal

Outcome

moon et al.3 69 y.o.,
male

accidental
transection by scissors while 
separating intravenous and arterial 
catheter

7.5 mhz high-
frequency 
ultrasonography, 
3-d ct

plastic surgery/or surgical 
exploration and removal of 
fragment by microforceps

recovered, no 
residual sequelae

lee sy 
et al.4

69 y.o.,
male

reinsertion may have damaged 
the catheter sheath, manufacturing 
defect of angiocatheter is 
suggested

Wrist ct service not mentioned/or 
surgical exploration and 
removal of fragment

ho Ks 
et al.6

20 y.o., 
Female

repeated wrist movement not mentioned vascular surgery/or surgical 
exploration under local 
anesthesia

recovered, no 
residual sequelae

aslam m 
et al.1

63 y.o., 
Female

not mentioned ultrasound vascular surgery/or surgical 
exploration under local 
anesthesia

shah u.s. 
et al.5

72 y.o., 
Female

transected while securing the 
arterial catheter with suture.

none vascular surgery/or surgical 
exploration simultaneous with 
planned indicated surgery

Bengezi oa 
et al.7

58 y.o., male hypothesized to be repeated 
flushing and manipulation created 
a vulnerable point along the 
catheter length 

plain X-ray of 
wrist and hand 
with ultrasound 
confirmation
pre- and 
intraoperatively

vascular surgery/or surgical 
exploration with arteriotomy

Excellent flow with 
good capillary refill 
in all fingers.

Kim is 
et al.9

74 y.o., male reinsertion of stylet needle 
through the embedded catheter 
sheath intraoperatively for pleural 
decortication

portable X-ray unclear if vascular surgery 
involved/or exploration and 
removal during scheduled 
primary surgery

recovered 
uneventful

moody c 
et al.10

unknown 
elderly

accidental cutting of the plastic 
cannula

ultrasound 
imaging pre-and 
intraoperatively

surgical team involved/or 
exploration with arteriotomy 
and removal of catheter

recovered 
uneventful

Ferguson E et 
al.11

62 y.o., male accidental cutting of catheter 
fragment

portable X-ray vascular surgery/or 
arteriotomy and removal of 
catheter

uneventful

mayne d and 
Kharwar F8

64 y.o., male Repeated flexion and extension portable X-ray unclear if vascular surgery 
involved/unclear if or 
exploration and removal or 
bedside

uneventful

hamid 
et al.12

unknown accidental transection with 
dressing removal

sonosite, X-ray percutaneous approach using 
a snare

some spasm 
on angiography 
however no 
complications after 
removal



114 christa san luis et. al

on board, they were able to perform their bedside 
ultrasound localization both preoperatively and during 
the surgery itself. ideally, patients are taken to the 
operating room for surgical exploration and removal 
of the fragment with generally good outcome (table 
1). however that is not always possible as in our case. 
the patient was hemodynamically unstable and was 
unable to tolerate repeated position changes even just 
for transportation. however, as soon as the patient 
was deemed able to tolerate the surgical exploration 
at bedside, it was immediately arranged and another 
ultrasound was performed preoperatively. the 
procedure was performed in our nccu.

retained radial artery catheter is rare but has been 
reported. clinicians should be aware of the various 

mechanisms by which the catheter may be transected 
so precautions can be observed. appropriate wrist 
stabilization, careful suture placement and removal and 
avoidance of multiple stylet needle reinsertion are the 
suggested ways to prevent this complication. prompt 
confirmation of the location of the retained fragment 
is indicated with simultaneous vascular surgery 
consultation for timely exploration and removal. 
Intraoperative confirmation of the catheter may be 
needed. if the patient is unable to tolerate transport 
to the operating room, it is feasible to perform the 
procedure at bedside. to the authors’ knowledge this 
is the first report of a bedside surgical exploration for a 
retained radial arterial catheter in a hemodynamically 
unstable patient.
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