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How do Pain and Nociception Differ?

• Pain: A subjective unpleasant sensory and emotional 
experience associated with actual or potential tissue 
damage or described in terms of such damage

• Nociception: Response of sensory nervous system to 
harmful or potentially harmful stimuli

• Due to the subjective nature and emotional aspect of 
pain, there will never be a biomarker for pain but more 
likely for nociceptive activation



What is Chronic Abdominal Pain?

• Intermittent or continuous abdominal pain
• Duration of 2 months, ≥3 months or ≥6 months 

have all been used in the literature
• Organic and functional etiologies 



Complex Interplay between Psychosocial and Somatic 
Disease Leads to Reduced Pain Thresholds and Chronic 
Abdominal Pain 

Tornblom H et al. Neurogastroenterol Motil 2015; 27: 455-67
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Chronic pancreatitis is rare compared to 
functional gastrointestinal disorders and 

both cause chronic abdominal pain



Functional Gastrointestinal Disorders are FAR 
More Prevalent than Chronic Pancreatitis

FGID 

• Prevalence of 10-13.5% 
of the population

• 33,000,000-44,550,000 in 
the U.S. if population is 
approximately 
330,000,000

Chronic Pancreatitis

• Prevalence of 3-42 per 
100,000

• 9,900-138,600 in the U.S. 
if population is 
approximately 
330,000,000

Aziz I et al. Lancet Gastroenterol Hepatol 2018; 3: 252-62
Rajindrajith S et al. Expert Rev Gastroenterol Hepatol 2018; 12: 369-90

Levy P et al. United European Gastroenterol J 2014; 2: 345-54



Functional Gastrointestinal Disorders in 87% 

of Children with Abdominal Pain 

Helgeland H et al. J Pediatr Gastroenterol Nutr 2009; 49: 309-15



Functional Gastrointestinal Disorders 
are due to Brain Gut Interactions 











Early chronic pancreatitis can be difficult to 
differentiate from functional disorders and 

other conditions that cause chronic 
abdominal pain



Pancreatology 2018; 18: 280-85

Chronic pancreatitis like changes on EUS, MRI, and/or 
ePFT in 21% of Functional Dyspepsia patients!



Gastroenterology 2016; 150: 1262-79



Srinivasan R. Am J Gastroenterol 2002; 97: 824-30
Takada T et al. Internal Medicine 2011; 50: 213-7



Chronic Postsurgical Abdominal Pain

Kehlet H et al. Lancet 2006; 367: 1618-25

Chronic pain after common 
surgical procedures occurs in 
10-50% with severe pain in 2-
10%



“Irritable Bowel Syndrome” in IBD 



Keefer L et al. Gastroenterology 
2016; 150: 1408-1419



Some patients with advanced chronic 
pancreatitis have no pain!



Irregularity and Strictures of the Pancreatic Duct do not 
Correlate with Pain in Chronic Calcific Pancreatitis 

Bornman PC et al. Br J Surg 1980; 67: 425-8



Pain Does not Correlate with Radiographic and Imaging 
Findings Even in Advanced Chronic Pancreatitis!

Wilcox CM et al. Clin Gastroenterol Hepatol 2015; 13: 552-60



There is no easy way to differentiate visceral 
and central pain in chronic pancreatitis 

[Is pain coming from pancreas or it is now in 
the central nervous system?]



Characteristics of Visceral Pain

• Not all viscera have sensory innervation (e.g. liver, lung, kidney)
• Not always due to visceral injury

– Distension (e.g. bladder), obstruction (e.g. bile duct), ischemia 
and inflammation (e.g. pancreatitis) often lead to pain but cutting 
(e.g. intestine) and burning do not

• Referred to other locations
• Diffuse and poorly localized
• Accompanied by motor and autonomic reflexes (e.g., nausea, 

vomiting, diarrhea)

Cervero F, Laird JMA. Lancet 1999; 353: 2145-8



Sensory Nerves Mediate Nociception 
between Viscera and CNS



Neurobiological Principles of Pancreatic Pain
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Neuropathic changes, but not intraductal pressure, 
correlates best with pancreatic pain in CP
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Cehyan et al Best Prac Res Clin Gastroenterol 2008 
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Cehyan et al Gastroenterology 2009



Pancreatic Neuroplasticity

Courtesy of Dr. Pankaj Pasricha

Chronic Pancreatitis Normal



Extensive Nerve Connections Between the 
Pancreas/Abdominal Organs and Central Nervous System



Referred Pain is due to Nerve Connections 
Between Organs and the Central Nervous System 



T10 Dermatome and Pancreas Synapse at Same Level in 
Spinal Cord  (This is why we focus on this portion of the 

abdomen in the history and physical examination)

Th10

C5

Olesen et al. PLOS ONE 2013



Referred Pain in Myocardial Infarction



Referred Pain in 
Appendicitis



Nerves that carry pain also communicate with nerves that are 
associated with symptoms such as nausea, vomiting and 
diarrhea

Demir IE et al. Nat Rev Gastroenterol Hepatol 2015; 12: 649-59 



Central Sensitization Develops over Time in 
Chronic Pain Conditions

Woolf CJ. Pain 2011; 152: S2-S15



Physical Examination Findings of Sensitization 
are Hyperalgesia and Allodynia



Key Points

• Chronic pancreatitis is rare compared to functional 
disorders and both cause chronic abdominal pain

• Early chronic pancreatitis can be difficult to differentiate 
from functional disorders and other conditions that cause 
chronic abdominal pain

• Some patients with advanced chronic pancreatitis will 
have no pain

• No easy way to differentiate visceral and central pain in 
chronic pancreatitis
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