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Low-volume ulnar 
nerve block within the 
axillary sheath for the 
treatment of reflex 
sympathetic dystrophy David S. Klein MD, Peggy W. Klein aN MS OCN 

A case is described of reflex sympathetic dystrophy (RSD) of the 
upper limb following cerebral arteriography via the subclavian 

artery. The pain started in the hand and forearm but, over 

several weeks, spread to involve the whole arm. After identifying 

the ulnar nerve in the axillary bundle with a stimulator, a series 

of  small volume injections (bupivacaine 0.5% with epinephrine 

2.5 ml and methyl-prednisolone 40 rag) was given. These 

relieved the pain and reversed the trophic changes of RSD. It is 

suggested that this approach is a useful alternative treatment in 

cases of RSD of the upper extremity. 

Un cas de dystrophie sympathique rgfiexe (DSR) du membre 
supdrieur est ddcrit aprds artdriographie cdrdbrale via I'artdre 

sousclavidre. La douleur a ddbutd clans la main et l' avant-bras 
mais aprds plusieurs semaines, elle s'est dtendue pour atteindre 

tout le bras. Aprds identification du nerf cubital clans le plexus 
axillaire avec un stimulateur, une sdrie d'injections d petit 

volume (bupivacai'ne 0,5% avec dpindphrine 2,5 ml et mdthyl- 

prednisolone 40 rag)furent administrdes. Ceci a soulagd la 
douleur et renversd les changements trophiques du RSD. I1 est 
suggdrd que cette approche soit une alternative thdrapeutique 

utile dans les cas de DSR du membre supdrieur. 
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Reflex sympathetic dystrophy (RSD) resulting from 
surgery and other medical interventions is unusual but 
may be incapacitating. Damage to the brachial plexus can 
result from iatrogenic laceration, but the subsequent 
development of reflex sympathetic dystrophy is rare. Of 
the many approaches to therapy, none has proved to be 
uniformly effective. A novel approach to the treatment of 
RSD is presented. 

Case report 
A 57-yr-old, fight-handed white woman with diet- 
controlled diabetes mellitus and hypertension presented 
for evaluation of bilateral carotid stenosis and transient 
ischaemic attacks nine months after resection of an 
abdominal aortic aneurysm. Cerebral arteriography was 
performed using the Seldinger technique via the right 
axillary artery. A #6.5 Fr catheter was inserted and 
advanced to the aortic arch. During the initial arterial 
cannulation, which was performed before arterial dila- 
tion, the patient complained of sudden, severe pain, 
weakness, and anaesthesia in the distribution of the ulnar 
nerve. Angiography proceeded uneventfully, and the 
patient was informed of the likelihood of damage to the 
ulnar nerve within the axillary sheath. 

Over a period of several weeks after the angiography, 
the patient noticed the gradual onset of increasingly 
severe, constant, and unrelenting burning pain along the 
medial portion of the right hand and forearm up to the 
elbow. The severity of the pain gradually increased and it 
spread to the entire hand and arm. The pain was not 
considered to warrant a delay of surgery, and bilateral 
carotid endarterectomies were performed in two stages. 
The patient recovered from both operations uneventfully. 

Over the ensuing months, the patient gradually devel- 
oped profound weakness of the right hand. Diffuse 
muscular atrophy developed in the upper extremity, and 
increasing numbness developed over the hand and fore- 
arm. Hypaesthesia and vasoconstriction became more 
pronounced, and the pain became incapacitating. The 
patient received oral prednisone, 20 mg per day, for what 
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was diagnosed as posttraumatic neuritis. After one month, 
the pain decreased, but returned after attempts to switch 
the therapeutic regimen to an alternating day schedule. 
The patient became Cushingoid, increasingly weak, and 
developed a steroid myopathy that resulted in wheelchair 
dependence. 

She was referred to the pain clinic, where the diagnosis 
of reflex sympathetic dystrophy was made. Stellate 
ganglion block was considered to be difficult due to the 
scars resulting from the carotid endarterectomy. As an 
alternative, axillary block was performed at the original 
arterial cannulation site. Using a Dupaco model 54120 
peripheral nerve stimulator, the ulnar branch was located 
with a 25-gauge needle. Bupivacaine, 0.5% with epi- 
nephrine 1:200,000 2.5 ml and methylprednisolone 40 
mg, 0.5 ml was injected. Complete pain relief, anaesthe- 
sia over the ulnar distribution with sparing of the medial 
and radial nerve dermatomes, and complete reversal of 
vasospasm was evident five minutes after the injection. 
All five fingers had been cold and blue before the 
injection, but colour and temperature became normal 
when compared with the other hand. 

Two weeks later, the patient reported nearly complete 
pain relief. Her muscle weakness persisted, with residual 
numbness only in the fifth finger. A second axillary block 
was performed using an identical low-volume technique. 
Two weeks after the second selective axillary block, the 
patient demonstrated full muscle strength in her hand 
and arm, and she denied pain or numbness. The oral 
prednisone was discontinued, and a third axillary block 
was performed. 

Over the next six weeks, the patient received three 
additional blocks, and the steroid myopathy resolved. Her 
muscle strength gradually returned to her pre-morbid 
state, and she was again able to walk without wheelchair 
assistance. At evaluation four months later, the patient 
demonstrated none of the sequelae of reflex sympathetic 
dystrophy. 

Discussion 
Reflex sympathetic dystrophy is characterized by unre- 
lenting intense burning pain that may follow minor trauma 
or illness. Generally vasoconstrictive in nature, vaso- 
motor instability is usually present. Atrophy of muscula- 
ture distal to the injury is common, and the findings do not 
necessarily follow anatomical distributions expected to 
result from an injury to a single peripheral nerve. The 
onset of pain generally precedes the vasomotor changes, 
and atrophy is often among the last physical findings to 
appear. Reflex sympathetic dystrophy can immediately 
follow injury of it may begin slowly and insidiously. The 
constellation of symptomatology is dynamic and changes 
in severity. Although it generally increases in intensity, 

the pain as it first appears may spread to non-dermatomal 
distributions within a variable time. 

For decades, sympathetic block has been a successful 
treatment of causalgia and reflex sympathetic dystrophy. 
Percutaneous blockade to the lumbar sympathetic plexus 
is appropriate for treatment of lower extremity causalgia 
and stellate ganglion blockade for treatment of upper 
extremity causalgia. ~-4 Additional treatment approaches 
have been employed, including reserpine and guanethi- 
dine Bier blocks, and oral calcium channel blockers. 5-7 

The incidence of iatrogenic reflex sympathetic dystro- 
phy is unknown, but is probably low. s Several surgical 
procedures have been implicated in the development of 
this complication, but there are no clear predisposing 
factors. 

The diagnosis of causalgia is often missed until 
relatively late in its progression. Delay in diagnosis 
results in delay in treatment, which often renders success- 
ful treatment more difficult. 

Incidental medical or surgical conditions may limit 
therapeutic options. In this case, the patient's recovery 
from carotid endarterectomy altered the anatomy and 
prevented the conventional anterior approach to stellate 
ganglion block, thus necessitating an alternative axillary 
approach. Axillary block has been previously described 
as an effective treatment of reflex sympathetic dys- 
trophy. 9 Standard approaches to axillary block in adults 
used anaesthetic volumes of 10 to 50 ml, but generally 
larger volumes are preferred to ensure adequate block- 
ade.l~ In this case, however, we used one-tenth of the 
recommended standard volume t~ to accomplish differen- 
tial, "selective" blockade of the injured ulnar nerve 
sparing the blockade to the other nerves travelling in the 
axillary sheath. Selective blockade was planned in order 
that steroid could be applied with the greatest concentra- 
tion to the injured nerve and allowing the least dosage 
possible: methylprednisolone 40 mg was diluted to a total 
volume of only 3 ml. 

In spite of the classic presentation of RSD, it was 
expected that there would be some element of inflamma- 
tion, given the nature of the injury. Parenteral steroids 
have been observed to be beneficial in some patients with 
RSD, ~2 and this patient responded to oral prednisone. For 
these reasons the steroid was included in the block 
mixture. A long-acting steroid preparation was chosen in 
an attempt to capitalize on the "depo" base which delays 
the distribution and metabolism of the methylpredniso- 
lone. This same lipid base could theoretically prolong the 
action of the local anaesthetic as well. 

Epinephrine was added to prolong the block duration 
thereby prolonging autonomic block, as well. This is a 
controversial decision. While RSD is generally vasocon- 
strictive in presentation, this represents hyperdynamic 
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sympathetic efferent outflow. Small doses of epinephrine 
are unlikely to worsen vasoconstriction through direct 
pharmacological action. Paradoxically, the addition of 
epinephrine will prolong local anaesthetic action, and the 
autonomic block will in turn be prolonged. 

This case demonstrated that the blockade of a single 
peripheral nerve rapidly reversed vasospasm and pain 
over a widespread area. The success of this approach 
implies that total sympathetic block of an extremity might 
not be necessary to treat some presentations of RSD. 
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