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Retention and fracture of a hydrophilic 
radial artery sheath due to severe spasm

  Case RepoRt

Worldwide, there is increasing interest in transradial intervention, as it appears safer, more cost-effective 
and is the preferred access route for patients over transfemoral intervention. The favorable neuroanatomical 
relationships of the radial artery mean that access-site complications are extremely rare. However, radial 
access-site complications do occur and we report a case of radial artery spasm preventing radial sheath 
removal, refractory to repeated administration of radial artery vasodilators, intra-arterial papaverine and 
conscious sedation. Sheath removal was ultimately only possible using an open surgical approach. Radial 
operators need to be aware of the management of this rare but significant clinical complication.
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Case history
A 78 year old female patient, who had 2 years 
previously undergone left anterior descending 
artery intervention via the right radial artery, 
presented with anterior non-ST-elevation myo-
cardial infarction. Following initial medical 
management and ischemic risk stratification, 
she was transferred to the catheter laboratory for 
invasive coronary assessment.

Radial access is the default access within our 
institution. Following adequate local infiltration 
with 1% lignocaine, the operator easily gained 
access to the right radial artery using a hydro-
philic Cook Flexor® Check-Flo® introd ucer 
set (Cook Medical Inc., IN, USA). Access was 
obtained with the first puncture, with the 21 G 
micropuncture access needle (provided in this kit) 
in a noncomplicated manner. The 0.018” nitinol 
wire (provided in this kit) was advanced through 
the micropuncture needle in a noncomplicated 
manner. After ensuring skin incision was satis-
factory, the operators attempted to pass a 13 cm 
long 6 Fr AQ® hydrophilic coated Cook Flexor 
Check-Flo sheath over the wire, which proved 
to be difficult (likely due to the small size of the 
artery, with possibly early spasm) but a 13 cm 
long 5 Fr AQ hydrophilic coated Cook Flexor 
Check-Flo radial artery sheath was inserted in an 
uncomplicated manner. A radial arterial cocktail 
of 5000 units of heparin and glyceryl trinitrate 
(GTN) 200 µg and verapamil 2.5 mg was then 
administered via the sheath.

Diagnostic coronary angiography was then 
performed using Cordis (Cordis Corp., FL, 
USA) 5 Fr Judkins catheters in an uncomplicated 

fashion and this demonstrated an occluded left 
anterior descending artery due to stent throm-
bosis. Due to the late presentation, intervention 
was deferred, pending assessment of myocardial 
viability.

During withdrawal of the final diagnostic cath-
eter over the J tipped 0.035” wire, some resistance 
was noted, most likely due to radial artery spasm. 
On attempting to remove the radial sheath, there 
was marked resistance, leading to administration 
of a further intra-arterial GTN 200 µg, intra-
arterial verapamil 2.5 mg and intra venous (iv.) 
midazolam 2 mg. We also performed fluoroscopy 
with a small volume of contrast through the side 
port of the sheath, which did not demonstrate 
any features suggestive of radial artery dissection 
or perforation, but demonstrated features consis-
tent with diffuse spasm near to the sheath and 
away from it (fluoroscopy image acquired but 
unfortunately not archived – we acknowledge 
the importance of a cine acquisition and storage). 
After waiting 10 min for the radial artery spasm 
to settle, a further attempt at sheath removal was 
made but the sheath would only withdraw back 
1 cm further and at this point, the traction on the 
sheath against intense spasm resulted in fracture 
of the hub from the main sheath (Figure 1). The end 
of the sheath was then clamped with artery forceps 
(Figure 2) and iv. morphine 15 mg given in three 
aliquots and further sedation with iv. midazolam 
2 mg given to the limit of conscious sedat ion (with 
anesthetic support). Two aliquots of papaverine 
30 mg were also administered via the radial sheath 
using a fine needle, as this has prev iously been 
reported to help in cases of severe vasospasm. After 
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15 min, a further attempt at sheath removal was 
undertaken. Although the spasm was reduced to a 
degree, the sheath could still only be withdrawn by 
1 cm and the recurrence of spasm against the trac-
tion resulted in a further fracture of the 1 cm of 
the sheath, visibly weakened by the whole process.

Vascular surgical consultation was then 
requested. Sheath excision was performed under 
local infiltration of lignocaine, with deep conscious 
sedation (Figure 3) under the cover of peri-operative 
antibiotics. Intraoperatively, manual unraveling 
of the proximal spiral wire mesh of the radial 
sheath and complete excision of the radial sheath 
with ligation proximally and dist ally of the radial 
artery, was needed (Figure 4). No clinical vascular 

compromise of the right hand perfusion resulted 
from this, due to the presence of a good ulnar arte-
rial supply. The patient made a full recovery after 
the procedure, with no evidence of hand ischemia 
and was discharged home two days later with a 
plan for outpatient viability assessment.

Conclusion
Clinically significant radial access-site complic-
ations are extremely uncommon compared with 
femoral access [1]. This is due to the favorable 
anatomical relations of the radial artery with its 
superficial course, allowing easy compression 
and hemostasis. The collateral ulnar blood sup-
ply protects the hand in the event of traumatic 
or thrombotic radial artery occlusion and the 
absence of major veins or nerves minimizes the 
risk of neurovascular injury. Nevertheless, radial 
artery access-site complications do occur. Radial 
spasm is a troublesome but consistent feature of 
transradial (TR) practice and studies show it 
occurs in approximately 20% of cases if a radial 
cocktail is not used. The rate of spasm has been 
shown to be significantly reduced with the use 
of an intra-arterial vasodilating cocktail [2]. The 
exact components of the cocktail are debated, but 
typically 2.5–5 mg verapamil, with or without 
GTN is injected directly into the radial artery. 
Some studies have suggested that short radial 
sheaths may in fact reduce spasm more than 
long sheaths but others have refuted this fact [3]. 
Refractory spasm is very rare, but papaverine [4] 
as well as general anesthesia [5] and occasionally 
warm compresses [6] have all been reported to 
help. In our case, standard arterial vasodilator 
therapy combined with conscious sedation and 
administration of intra-arterial papaverine, was 
unsuccessful in relieving refractory spasm. The 
requirement for open surgical sheath removal 
could have been particularly problematic had it 
been in the setting of ST-elevation myocardial 
infarction or a complicated coronary interven-
tion, where iv. heparin and glycoprotein IIb/IIIa 
inhibitors had both been used.

We have noted that several cases of malfunct-
ion of Cook Flexor Check-Flo sheaths had been 
previously reported to the US FDA and correc-
tive action by the manufacturer to increase tensile 
strength had been implemented from 27 June 
2008. Therefore, we searched the FDA data-
base [101] from this date onwards using search 
terms ‘Flexor Check,’ ‘Cook’ and ‘malfunction.’ 
This revealed 11 cases of malfunction (some of 
which were not used in radial applications, some 
caused by malfunction due to fracture of parts 
other than the hub–sheath junction, e.g., the 

Figure 1. Fractured hub (from the body of the sheath) of a 13 cm long 5 
Fr AQ® hydrophilic coated Cook Flexor® Check-Flo® radial artery sheath on 
attempted withdrawal.

Figure 2. Artery forceps clamp application to the separated end of the 
body of the 5 Fr AQ® hydrophilic coated Cook Flexor® Check-Flo® radial 
artery sheath (to prevent arterial bleeding).
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hydrophilic coating) but, to our knowledge, the 
retention/fracture at hub–body junction of this 
short (13 cm) hydrophilic radial artery sheath, in 
a radial artery, mechanistically due to refractory 
spasm, has not been reported after the said date, 
apart from our case report.

It is, therefore, a salient reminder, even for 
experienced radial operators, of the importance 
of following best practice in order to minimize 
the risks of radial artery spasm (Box 1), the impor-
tance of avoiding excessive traction force in cases 
of refractory spasm and to be aware of reviewing 
and reporting rare adverse events as described.

Future perspective
The focus and achievements in TR coronary 
angiography have drastically changed over the 
last 20 years as a consequence of improvement 
of technological and procedural skill levels. Most 
diagnostic and coronary interventions can safely 
and efficiently be performed without requiring 
access to the femoral artery. The availability of 
TR-designated devices, including hydrophilic 
sheaths, universal catheters and nonocclusive 
hemostatic devices, along with an understanding 
of the need for heparin and a spasmolytic cock-
tail, have drastically improved safety since the 
early 1990s. The focus at present is not only in 
achieving procedural success but also avoiding 
bleeding/vascular access complications, which 
can largely determine the patient comfort and 
length of hospital stay, an important consider-
ation in the health economics surrounding cor-
onary intervention. By reducing the time and 
effort required for sheath removal and vascular 
compression in the catheterization laboratory 
and in the wards, TR approach helps to reduce 
nurse workload in coronary interventions [7]. 
There is also evidence to suggest that access-
site bleeding and complications are associated 
with mortality [1,8,9]. Therefore, given the low 
rates of complications observed in a TR access 

[1,10], an increasing uptake of the TR approach 
for coronary angiography is likely to be observed 
throughout the world.

In this context, it should be remembered 
that the TR approach is not without rare com-
plications, such as that described in the case 
report we have presented, even in the hands of 
skilled operators. To our knowledge, we could 
not find any published reports of fracture of a 
hydrophilic radial artery sheaths in contempo-
rary literature. The demonstration that this can 
occur, raises issues related to improving patient 
safety. We suggest that more data should be 
systematically collected on the tensile strength 

of radial sheaths, preferably under challeng-
ing physiological/pathological conditions, as 
part of tech nological considerations. Methods 
of improving the strength of stress points in 
the sheaths should also be reviewed. It may be 
possible to reduce such sheath related compli-
cations, if systems based on smaller sheathless 
coronary catheters are widely used in future [11]. 
However, complic ations related to the fracture 
of long catheters via radial approach have also 

Figure 3. Vascular surgery to retrieve sheath. Excision was performed under 
local infiltration of lignocaine with deep conscious sedation.

Figure 4. Appearance of the fractured body of the Cook Flexor® Check-Flo® 
radial artery sheath. Note the unravelling of the proximal spiral wire mesh after 
retrieval.

Box 1. simple measures for the prevention of radial artery spasm 
during coronary angiography.

 � Radial artery puncture: clean arterial punctures
 � Vasodilator cocktail: prophylactic administration
 � Sheath size: smallest feasible sheath size
 � Sheath type: consider hydrophilic-coated
 � Size of catheters: smallest diameter possible
 � Catheter manipulation: always over the wire
 � Wire selection: use hydrophilic-coated wires if needed
 � Catheter types: consider using universal catheters if feasible
 � Patient comfort: light sedation and analgesia as needed
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executive summary

 � Achieving procedural success in transradial coronary angiography/intervention and prevention of complications related to access-site, 
can depend on the successful management of radial artery spasm. 

 � Refractory radial artery spasm can lead to radial sheath retention, but the extreme possibility of retention and fracture of a hydrophilic 
sheath as reported by us, raises the issue of the need to assess the tensile strength of stress points of radial sheaths and systematic 
reporting of such rare complications. Additionally, radial operators, particularly those who are early in the learning curve, should be 
alerted to the means of managing such complications.
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been reported [12]. At present, we encourage cli-
nicians to report and record such rare adverse 
events related to sheaths, so that the true fre-
quency of such events can be evaluated and the 
underlying pathophysiological/technological 
mechanisms understood. This will help deter-
mine the best possible course(s) of action for 
prevention and management, which in turn 
will further improve safety of TR coronary 
angiography. 
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