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Learning objectives 
• Understand the relevance of the 

autonomous nervous system in the 
generation and perpetuation of chronic 
pain syndromes. 

• Be able to identify the potential anatomical 
targets to block the sympathetic chain. 

• Appraise the most common                        
pain syndromes where                              
sympathetic procedures                                 
could be considered.  

Outline 
The case of Beatrice 

Pain and the Sympathetic Nervous System 

Sympathetic blocks: anatomy 

Sympathetic blocks: indication 
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Meet Beatrice: 18 y/o girl treated for osteoid osteoma L calcaneum with CT guided RFA 

A: The patient has continuing pain which is disproportionate to the inciting event 
B: No other diagnosis can better explain the signs and symptoms 

C: SYMPTOMS: 
1 in 3 categories 

D: SIGNS: 
1 in 2 categories 

hyperaesthesia  
allodynia 

Sensory 
 

hyperalgesia (to pinprick) allodynia (to light 
touch or deep somatic pressure or joint 

movement) 

temperature asymmetry  
skin colour changes or  asymmetry Vasomotor temperature asymmetry  

skin colour changes or  asymmetry 

oedema;  
sweating changes or asymmetry 

Sudomotor 
Oedema 

oedema;  
sweating changes or asymmetry 

decreased ROM; dysfunction (weakness, 
tremor, dystonia) ; trophic changes (hair, 

nail, skin) 

Motor  
Trophic 

decreased ROM; dysfunction (weakness, 
tremor, dystonia) ;  

trophic changes (hair, nail, skin) 

Harden NR, et al. Validation of proposed diagnostic criteria (the "Budapest Criteria") for Complex Regional Pain 
Syndrome. Pain. 2010 
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Similar symptoms at her Left hand  
• Stellate ganglion block 
• IV ketamine 

 
Last visit March 30, 2021: No hand pain. Left foot pain 
bearable, fully functional yet with some difficulties 
standing for long. 

• Lumbar sympathetic block + Neurolysis 
• Graded motor imagery & Intensive 

rehab therapy at specialized center 
• Prednisone, Pregabalin, Duloxetine, 

Tramadol, Celecoxib 
• IV Pamidronate 
 
• 3 years later, pain was more manageable 

and she was more functional and then…  
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The autonomic nervous system is part of the peripheral nervous 
system that supplies smooth muscle and glands influencing the 
function of internal organs. It has 3 branches:  
 

the sympathetic nervous system,  
the parasympathetic nervous system  
the enteric nervous system 

 
The sympathetic nervous system's primary process is to stimulate 
the body's fight or flight response. It is constantly active at a basic 
level to maintain homeostasis and hemodynamics. 
 
Neurons of sympathetic systems exhibit generalized and specific 
reactions to acute pain. They are organized in spinal cord, brain 
stem and hypothalamus and are probably best understood as 
components of the different patterns of defense behavior, such as 
“fight or flight” and “quiescence”. These stereotyped elementary 
preprogrammed behaviors and their association with the 
endogenous control of analgesia enable the organism to cope with 
dangerous situations that are always accompanied by pain. 
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Yen LD, et al. Sympathetic sprouting and changes in nociceptive sensory 
innervation in the glabrous skin of the rat hind paw following partial peripheral 

nerve injury. J Comp Neurol. 2006 

Ali Z, et al. Intradermal injection of norepinephrine evokes pain 
in patients with sympathetically maintained pain. Pain. 2000 

Indications of Sympathetic blocks in pain medicine 

Sympathetic blocks  
in pain medicine Jordi.perez@mcgill.ca 

Peripheral vascular disease 
 

o Acute vascular disorders 
 

o Chronic vasospastic 
conditions 

 
o Chronic obliterative 
arterial diseases 

 
 

Visceral pain 
 

• Abdomino-pelvic cancers 
 

• Perineal cancer  
 
• Chronic pancreatitis 
 
• Chronic pelvic pain sd.  

 
• Refractory angina  
 

Neuropathic pain 
 

Acute herpes zoster 
  

Carcinomatous 
neuropathy  
 
CRPS 

Tran DQ, et al. 
Use of stellate 

ganglion block to 
salvage an 

ischemic hand 
caused by the 

extravasation of 
vasopressors. Reg 
Anesth Pain Med. 

2005 



Cervicothoracic Ganglia 
Meninges, Eye, Ear, Tongue, Pharynx, 

Larynx, Glands & skin of head,  
Neck and Upper extremity 

Thoracic Ganglia 
Mediastinum, Esophagus, Trachea, 

Bronchi, Pericardium, Heart, Thoracic 
Ao, Pleura, Lung 

Celiac Plexus 
Distal esophagus to mid transverse colon, 

Liver, Pancreas, Adrenals, Ureter, Abdo vessels 

Lumbar Ganglia 
Skin & vessels lower extremity, Kidney, 

Urether, Transverse colon, Testes 
Hypogastric Plexus 

Descending and sigmoid colon, Rectum, 
Vaginal fundus, Bladder, Prostate, 
Prostatic urethra, Testes, Seminal 

vesicles, Uterus & Ovaries Ganglion Impar 
Perineum, distal rectum and anus, distal 

urethra, vulva and distal 3rd vagina 
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Cervicothoracic Ganglia 
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Thoracic Ganglia 
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Celiac Plexus 
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Celiac Plexus 
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Lumbar Ganglia 



Sympathetic blocks  
in pain medicine Jordi.perez@mcgill.ca 

Sympathetic blocks  
in pain medicine Jordi.perez@mcgill.ca 



Sympathetic blocks  
in pain medicine Jordi.perez@mcgill.ca 

Ganglion Impar 
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