
Proceedings of UCLA Health 
   -VOLUME 22 (2018)- 

   
CLINICAL REVIEW  

 
 

Understanding Pain in Burn Victims 

 
Guilianne Servano, MD, Chidinma Chima Melton, MD, and Maryum Merchant, MD 

 
 

 

Severe burns are among the most painful forms of trauma that 
affects the person both physically and psychologically.1 Several 
surveys confirm that pain in burn victims is felt from the time 
of injury, through the treatment process, and occasionally even 
after the treatment is completed.2 This highlights the impor-
tance of not only understanding the types and mechanism of 
burn pain but also its potential sequelae. 
 
Mechanism of Pain in Burn Patients 
 
The mechanism of burn pain consists of two phases: primary 
hyperalgesia and secondary hyperalgesia. Primary hyperalgesia 
occurs after tissue injury causes the release of inflammatory 
mediators that sensitizes skin nociceptors in the area. These 
nociceptors then send a signal to the spinal cord, which results 
in sensitization of the injury site to all stimuli. Following that, 
the area surrounding the tissue injury also becomes sensitized, 
which is called secondary hyperalgesia.3 
 
Several Factors that Impact Burn Pain 
 
• Depth of Burn: 

 
First-degree burns: Tissue injury is superficial and involves 
only the epidermis. Pain is generally mild to moderate and 
healing occurs within a week. 
 

     Second-degree burns: Involve parts of the dermis which is 
more painful because there is damage to skin nociceptors 
and exposure to nerve endings. As the wound heals, nerve 
regeneration can sometimes be disordered, leading to neuro-
pathic pain. 

      
 Third degree burns: Involve destruction of nociceptors and 

causes the affected areas to become insensate. While one 
would expect that these deeper burn injuries should not be 
painful, in actuality third degree burns also contain areas of 
more shallow burns where nerve endings are not completely 
destroyed. The duration of pain can last from days to months 
or longer.1 

 
• Stage of Healing: 
 
 Simplistic observation suggests that burn wounds at an 

earlier stage of healing tend to be more painful due to their 
acute nature and the release of inflammatory mediators such 
as hydrogen ions, prostaglandins and bradykinin caused by 
tissue damage. The reality, however, is more nuanced. As 

wounds heal, continuous or repeated peripheral stimulation 
of nociceptive afferent fibers leads to increased sensitivity 
in surrounding unburned areas expanding the affected areas.  

 
• Nature of Procedures: 
 
 Procedures performed on burn victims such as debridement, 

staged skin excision and grafting, dressing changes, hydro-
therapy and hyperbaric oxygen chambers all contribute to 
furthering the patients’ individual pain experience. Areas far 
from the burn injury that serve as donor sites for auto-
grafting often elicit just as much pain as the initial burn site.  

 
• Patient Characteristics: 
 
 Certain populations such as the pediatric age group tend to 

be more vulnerable and sensitive to pain than their adult 
counterparts. The entire process ranging from the initial 
burn to admission in an unfamiliar environment with 
strangers can be psychologically traumatic to a child. Pain 
management should focus not only on the injury but also on 
managing their anxiety and adjunct services such as a child 
life specialist who can help with coping strategies and play 
an essential part of the care team. 

 
• Psychological Factors, Such as Depression and Anxiety: 
 
 Patients with a high level of anxiety and comorbidities such 

as depression tend to report a higher level of background 
pain.4 Severe anxiety is associated with more disabling and 
severely limiting pain. 

 
Types of Burn Pain  
 
Pain from burn injury is usually classified temporally, from the 
acute phase to the chronic phase.3 There are several forms of 
burn pain that have been identified: background pain, proce-
dural pain, breakthrough pain, neuropathic pain, and chronic 
pain. It is important to distinguish these different types of pain 
as management of each differs. 
 
Background Pain  
 
This form of pain is consistently present while a patient is at 
rest. Background pain is often lower in intensity than other 
forms of pain but frequently has a longer duration. It is most 
optimally managed with regularly scheduled analgesics such as 
nonsteroidal anti-inflammatory agents or long acting opiates 



 

that provide a long lasting coverage with continuous serum 
therapeutic blood levels.5 
 
Procedural Pain  
 
Procedural pain is of a higher intensity and of shorter duration 
than background pain. Following the burn pain and release of 
inflammatory mediators, these sensitize the surrounding tissue 
so that procedures and manipulations that stimulate the patient 
lead to triggering of nerve endings and primary hyperalgesia in 
already damaged tissue. These include dressing changes, repo-
sitioning, wound care including chemical stimuli such as anti-
septics or topical creams, central line placements, physical ther-
apy, and repositioning the patient.  
 
Procedural pain is the most intense form of pain that is often 
undertreated and found to cause significant anxiety and distress 
in burn patients. Clinical experience suggests that severe pain 
experienced during the first dressing change can evoke extreme 
anxiety and emotional distress with subsequent dressing 
changes and further lead to long-term pain issues.5 Short acting, 
potent opioid analgesic should be timed to act during peak 
procedure-induced primary hyperalgesia. Anxiolytic agents, 
such as benzodiazepines, have been found to reduce pain and 
anxiety associated with burn dressing changes. However, these 
need to be administered in a closely monitored setting, as 
patient’s response to benzodiazepines could be highly variable, 
ranging from respiratory depression to no responds at all6 or 
conversely a paradoxical reaction. Other classes of sedative 
hypnotics such as ketamine7 and propofol,8 significantly reduce 
pain and associated anxiety, but their use is usually limited to 
the critical care setting. 
 
Of the non-pharmacologic adjuncts, hypnosis9 and music10 have 
been demonstrated to significantly reduce pain and anxiety 
when used as an adjunct to opioid analgesics. 
 
Breakthrough Pain  
 
Breakthrough pain refers to spikes of increased pain felt by 
patient at rest without any known trigger. Patients with burn 
pain experience transient worsening of pain either precipitated 
by movement or due to changing mechanisms of pain or related 
to inadequate analgesics.3 
 
Chronic Burn Injury Pain  
 
Chronic burn pain is pain that lasts for months after initial 
injury. It may be present long after the primary burn injury has 
healed. Chronic pain is identified as an onerous burden for 
many burn victims. One study surveyed members of the 
Phoenix Society for Burn Survivors and found, 52% of respon-
dents reported on-going burn-related pain an average of twelve 
years after injury.2 The mechanism underlying chronic pain in 
burn victims is not completely understood, however, it appears 
that development of chronic pain correlates to the severity of 
initial burn injury.1 There are several potential causes for the 
development of chronic pain including ischemia induced pe-
ripheral nerve damage and abnormal regeneration of damaged 
nerves. It has also been found that damage to peripheral nerves 
leads to changes in the spinal cord which suggests contribution 

of the central nervous system to the neuropathic pain.5 Al-
though few studies have evaluated their effect on chronic pain 
after burn injury, centrally acting agents used to treat neuro-
pathic pain, including antidepressants (e.g., amitriptyline), anti-
convulsants (e.g., gabapentin), and clonidine may prove useful 
in this patient population.5 
 
Psychological Impact of Acute Burn Pain  
 
Several studies have studied the psychosocial impact of pain in 
burn victims and have found a strong correlation between pain 
and anxiety.11 Ashburn reported that patients who endure pain-
ful procedures, often report a high degree of anxiety associated 
with the procedures.12 Anticipatory anxiety has been found to 
lower pain tolerance, and can intensify the feeling of fear, help-
lessness, depression, and dissatisfaction, which may contribute 
to poor patient participation with treatment plans, delayed 
healing, and prolonged hospitalization.13 It has been suggested 
that interventions that reduce overall distress in the hospital 
may improve both physical and psychological recovery.3 
 
Long Term Sequelae of Burn Pain 
 
Burn pain not only has an effect in the acute period after injury, 
but has been shown to have long term sequelae. Up to 50% of 
patients with severe burns, report persistent pain that can last 
between five to eleven years.14 These patients also reported 
clinically significant depressive and PTSD symptoms.14 Several 
factors have been associated with persistent burn pain including 
longer inpatient admissions, severity of the burn, higher levels 
of acute pain during treatment of their burn injury, and in-
creased total body surface area involvement.14 
 
Patients with chronic burn-related pain have reported inter-
ference with sleep, work, and mood in up to 45% of patients.2 
Activities demanding physical strength or social interaction 
beyond the household level, such as sports activities and work 
are particularly affected.15 Moi showed burn related pain 
significantly interfered with patients’ health status and work, 
and symptoms persisted even at 47 months after initial injury.15 
Twenty percent of working aged patients were unemployed, 
and chronic pain was shown to be the strongest risk factor for 
unemployment.15 Full thickness injury, the number of oper-
ations, length of hospitalization and the presence of deformities 
were factors associated with decreased employment rate 47 
months after injury.15 
 
Patients who reported chronic burn pain also reported lower 
satisfaction with information they received about pain treatment 
and expectations in improvement of pain symptoms.14 Satis-
faction with chronic pain treatment was associated with confi-
dence and trust in the healthcare provider, which could suggest 
that psychological factors play a role in development of chronic 
pain.16  
 
Conclusion 
 
Burn injury along with its treatment is multi-modal. There are 
many factors that contribute to the injury itself as well as its 
treatment. Burn pain is not only associated with physical 
implications but also has lasting psychological associations that 



 

should be taken into consideration in attempts to reduce long-
term sequelae.  
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