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ABSTRACT

For the past several years coronary angiography through radial artery has been preferred vascular access over
femoral artery due to the favorable outcomes. However radial access has also rare drawbacks. One of the
main complications of radial approach is vascular spasm. Although radial spasm can easily be resolved with
various intervention, rarely it may be intractable in particular anatomic variations. These patients might be
needed advanced treatment methods to overcome vasospasm. In this paper we report an intractable spasm in a
hypoplastic radial artery during angiography which could only be resolved by neuraxial blockage after failure
of conventional treatments.
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Koroner Anjiyografi Esnasinda Hipoplastik Brakiyoradiyal Arterde Gelisen
Direncli Spazm: Cerrahiden Once Son Sans

0z

Son birkag¢ yildir yiiz giildiiren sonuglarindan dolay: koroner anjiyografi islemlerinde radiyal arter femoral
artere gore tercih edilen yaklasim olmustur. Fakat radiyal arterin de nadir dezavantajlart bulunmaktadir.
Radiyal yaklagimin en temel komplikasyonlarindan biri spazmdir. Her ne kadar radiyal spazm degisik
miidahalelerle diizelebilse de bazi anatomik varyasyon durumunda direngli olabilmektedir. Bu hastalarda
spazmin diizelebilmesi i¢in daha ileri yontemlere basvurulmaktadir. Bu yazida anjiyografi esnasinda

konvansiyonel tedaviye ragmen direncli spazm gelisen hipoplastik brakiyoradiyal arterin noroaksiller blokaj
ile ¢6ziilmesi sunulmustur.

Anahtar Kelimeler: Koroner anjiyografi; radiyal arter; radiyal arter varyasyonlari; radiyal spazm.

INTRODUCTION

Given the favorable safety and efficacy outcomes radial artery is the recommended
means of vascular access over femoral artery regarding coronary angiography. Despite
many advantageous, radial approaches has few shortcomings. One of the most common
complication of radial access encountered during coronary angiography is vasospasm.
Radial vasospasm usually resolved by conventional treatments such as vasodilators, heat
application, high pressure cuff technique and sedation. However, it can be intractable in some
conditions in particular anatomic variations. As such these patients may be needed advanced
treatment to overcome vasospasm. In this paper we report an intractable hypoplastic radial
artery spasm which could only be resolved by neuraxial blockage after failure of medication
and general anesthesia.

CASE REPORT

Twenty-six-year-old male admitted to the emergency department with a chest pain. His
history was irrelevant. On his physical examination, cardiac sounds were normal. His blood
pressure was 130/80 mmHg and pulse rate was 83/min. Electrocardiogram showed sinus
rhythm without clear ST-T segment changes. Troponin value was 0.6 ng/mL (normal range
0.038-0.08 ng/mL). Other laboratory parameters were normal. Patient was hospitalized in
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coronary care unit. He underwent coronary angiography to
rule out coronary artery disease. Angiography was planned to
perform from right radial access. Allen test was positive. After
subcutaneous administration of 3 cc of 1% lidocaine, 6 Fr sheath
was introduced through radial artery. Then 5 mg verapamil, 200
mcg nitroglycerin and 5000 U heparin was administrated from
sheath. Given the absence of 5 Fr or lower size of catheter,
6 Fr Judkins right 4.0 catheter was inserted through sheath.
Catheter easily engaged right coronary ostium. Angiogram
showed normal right coronary artery (Figure la). While
pulling right Judkins catheter back to sheath it entrapped inside
axillary artery and patient was feeling pain. We administrated
increasing dose of nitroglycerine and verapamil through
radial sheath. In addition local subcutaneous application of
lidocaine and nitroglycerine was unsuccessful. Also, forearm
was covered with heat compress. Furthermore blood pressure
cuff was applied on upper arm with increased suprasystolic
pressure for 10 minutes despite these applications, spasm was
not relieved. Patient underwent deep anesthesia by application

of 5 mg midazolam and 100 mcg fentanyl without intubation.
However, catheter couldn’t be retrieved. Then the procedure
was carried out via femoral access. 6 Fr sheath was introduced
from right femoral artery. 6 Fr Judkins left diagnostic catheter
was advanced through femoral sheath. After cannulation of left
main coronary artery, left coronary arteries were demonstrated
to be normal (Figure 1b). Then the catheter was directed to right
subclavian artery. Right upper extremity angiogram showed
intact brachial artery. However, it was demonstrated that catheter
entrapped in brachioradial artery originated from upper part of
brachial artery (Figure 2a). Since patient was unresponsive to
vasodilators and sedatives, he was intubated. Nevertheless,
catheter was still stuck in accessory radial artery. As a last resort
axillary nerve blockage was applied. Once axillary artery flow
was demonstrated, 24-gauge stimulation needle advanced in-
plane over skin with an angle of 45 degree. When the needle
was seen by ultrasound, 10 cc %0.250 15 mL bupivacaine and
15 mL 1% lidocaine was applied each three separate points,
radial ulnar and median nerve root , around axillary with a total

Figure 1. Coronary angiography through right radial access showed normal right coronary artery (a). After radial artery spasm, left angiogram through

right femoral artery showed normal left coronary system (b).
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Figure 2. Right upper extremity angiogram showed entrapped right Judkins catheter in a spasmodic hypoplastic brachioradial artery arising from upper
brachial artery (a).Hypoplastic brachioradial artery was shown near to brachial artery upon retrieval of catheter (b).
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Figure 3. This image described the axillary nerve blockage. Once axillary artery flow was demonstrated, 24-gauge stimulation needle advanced in-plane
over skin with an angle of 45 degree. When the needle was seen by ultrasound, 10 cc %0.250 15 mL bupivacaine and 15 mL 1% lidocaine was applied
each three separate points, radial ulnar and median nerve root, around axillary with a total amount of 30 mL anesthetic solution (AA: Axillary artery, NM:

Nervus medianus, NR: Nervus radialis, NU: Nervus UUlnaris).

amount of 30 mL anesthetic solution (Figure 3). Eventually
catheter was able to be retrieved 15 minutes later. Last upper
extremity angiogram showed hypoplastic brachioradial artery
arising from upper brachial artery (Figure 2b). Patient was
transferred back to the intensive care unit during weaning
period. Radial pulse was normal. He was discharged from
hospital uneventfully.

DISCUSSION

Radial artery is more convenient than femoral artery
in terms of access site complications. As such coronary
angiography through radial access shortens hospital stays with
favorable procedural outcomes. Nevertheless, radial approach
has few hallmarks that may challenge coronary angiography
such as spasm, occlusion and anatomic variation. Radial
artery inclines to vasospasm because of muscularity and alfa
adrenoceptor innervation. Female gender, small body size,
being younger, diabetes mellitus, multiple radial puncture,
operator inexperience, large sheath size, use multiple catheter
and long duration of procedure are well known risk factors for
radial spam. Besides, it has been previously shown that some
certain anatomic variations of radial artery can be a predictor of
vasospasm. These are tortuosity, abnormal radial artery origin
and radioulnar loop”. In this case hypoplastic brachioradial
artery was originated from above the brachial artery made
it more susceptible to vasospasm. We believed that 6 Fr
diagnostic catheter which was relatively oversized compared
to short-sized vessel lumen lead to vascular trauma and trigger
vasospasm.

It is rational to take preventive measures to avoid spasm.

Preprocedural anxiolytics, sedation, adequate analgesia,

hydrophilic sheaths and intraarterial vasodilators are used
before catheter insertion®. In case of spasm, intraarterial

and sublingual nitroglycerin, intraarterial verapamil, and
heat application over forearm can be used as a first attempt.
Despite these treatments, some spasms may be resistant and
need anesthesia. Opioids, benzodiazepines are the commonly
used anesthetics to relief vasospasm. In rare cases radial
spasm can be intractable to vasodilators and anesthetics.
General anesthesia is considered as a last resort in these patient
groups. In our case radial artery resistant to the conventional
vasodilators, sedatives, even general anesthesia. As a last resort
axillary nerve blockage was applied and 15 minutes later, we
could successfully retrieve catheter.

Considering abundant alfa receptor innervation from
postganglionic sympathetic stimulation, radial artery tends
to vasospasm more than any other artery due to sympathetic
activation. Hence radial artery may well response to
sympatholytic treatments. Postganglionic nerve blockage
is rarely used to treat catheter induced radial vasospasm.
Although stellate ganglion blockage has been used in coronary
artery bypass surgery before harvesting radial artery in order to
reduce spasm and increase flow radial flow®. To our knowledge
postganglionic nerve blockage was first described in radial
catheterization by Bhakta and Zaheer et al. They reported two
cases with severe radial artery spasm after insertion of radial
arterial line®. Spasm was effectively treated by ultrasound
guided radial nerve blockage™. Also Cochet et al. used axillary
nerve blockage in a patient with severe radial artery spasm
during angiography®. To best our knowledge this is the first
case with hypoplastic brachioradial artery and with severe
spasm which could be resolved by axillary nerve blockage
during angiography. Given the anticoagulant treatment is
usually administrated after radial cannulation, axillary nerve
blockage is considered as a relative contraindication for the
patients under anticoagulant treatment. Therefor it should
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be applied by experienced operators under ultrasonography
guidance. Although axillary nerve blockage is as a convenient
and safe procedure, bleeding or hematoma, infection, nerve
injury, inadvertent intravascular injection, myotoxicity and local
anesthetic systemic injury can rarely be occur. Surgical should
be reserved as a last option since it requires cardiovascular
equipment, endarterectomy, preprocedural preparation and
postprocedural care. Therefore, surgery tends to more morbidity
than axillary nerve blockage®.

If radial angiogram would have been acquired to visualize
the radial anatomy before catheter insertion, we might have
avoided spasm.

CONCLUSION

Despite preventive measures, radial spasm can be
encountered during coronary angiography. Some patients
with anatomic variations may be resistant to the conventional
treatments. After failure of conventional and advanced
treatments, neuro axial nerve blockage can be choice as a bail

out strategy.

Informed Consent: Informed consent was obtained.
Peer-review: Externally peer-reviewed.

Author Contributions: Concept/Design - MA, CN; Data Collection - MT;
Writing - SE; Final Approval - All of Authors.

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received no
financial support.

REFERENCES

1.

Numasawa Y, Kawamura A, Kohsaka S, Takahashi M, Endo A, Arai T,
et al. Anatomical variations affect radial artery spasm and procedural
achievement of transradial cardiac catheterization. Heart Vessels
2014;29:49-57. [Crossref]

Zencirci E, Degirmencioglu A. Catheter entrapment due to severe radial
artery spasm during transradial approach. Cardiol J 2016;23:324-32.
[Crossref]

Yildirim V, Akay H, Bingol H, Bolcal C, Iyem H, Doganci S, et al. Pre-
emptive stellate ganglion block increases the patency of radial artery grafts
in coronary artery bypass surgery. Acta Anaesthesiol Scand 2007;51:434-40.
[Crossref]

Bhakta P, Zaheer H. Ultrasound-guided radial nerve block to relieve
cannulation-induced radial arterial spasm. Can J Anesth 2017;64:1269-70.
[Crossref]

Cochet AA Jr, Bellin DA. Surgery averted using a novel, minimally

invasive approach to treat very severe radial artery spasm. Case Rep
Cardiol 2017;2017:8487056. [Crossref]

Jeng CL, Torrillo TM, Rosenblatt MA. Complications of peripheral nerve
blocks. Br J Anaesth 2010;105:97-107. [Crossref]

Dieter RS, Akef A, Wolff M. Eversion endarterectomy complicating
radial artery access for left heart catheterization. Cathet Cardiovasc Interv
2003;58:478-80. [Crossref]


https://doi.org/10.1007/s00380-013-0324-3
https://doi.org/10.5603/CJ.a2016.0022
https://doi.org/10.1111/j.1399-6576.2006.01260.x
https://doi.org/10.1007/s12630-017-0945-6
https://doi.org/10.1155/2017/8487056
https://doi.org/10.1093/bja/aeq273
https://doi.org/10.1002/ccd.10441



