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Secondary Hyperalgesia to Heat Stimuli Induced  
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Central sensitization represents a functional change of second order neuron induced by con-
tinuous deep pain input and maintained by psychosocial factors. When afferent neurons are 
involved with central sensitization, secondary hyperalgesia can appear. Secondary hyperalgesia 
is an increased sensitivity to stimulation without a local cause. Reports on secondary hyper-
algesia to heat stimuli are relatively rare compared to mechanical stimuli. And there were few 
reports of secondary hyperalgesia to heat stimuli in the oral cavity. We presented a case of 
secondary hyperalgesia to heat stimuli in the gingival area induced by continuous odontogenic 
pain with a review of the related literature.
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INTRODUCTION

Clinically, continuous or repetitive nociceptive input can 

induce central sensitization and various psychosocial fac-

tors (e.g., stress, anxiety, sleep disturbance, etc.) are also as-

sociated with central sensitization.1,2) Central sensitization 

represents a functional change of second order neuron, es-

pecially in nociceptive pathways. This functional change 

of neuron may affect afferent, efferent, and/or autonomic 

neurons. When afferent neurons are involved, referred pain 

and secondary hyperalgesia may occur.1)

Hyperalgesia is defined as increased sensitivity to painful 

stimulus.1) If this phenomenon is caused by local factors, it 

is termed primary hyperalgesia. On the other hand, second-

ary hyperalgesia is defined as an increased sensitivity of 

tissues without an obvious local cause.1,3) Hyperalgesia may 

appear in different ways depending on the type of stimuli 

and their modality tested, and the location of the testing 

site compared with the stimulated area.3) Reports on second-

ary hyperalgesia to heat stimuli are relatively rare compared 

to mechanical stimuli, especially in human.4,5) In many pre-

vious studies, secondary hyperalgesia to heat stimuli ap-

peared simultaneously with mechanical stimuli in that 

area.5-8) Secondary hyperalgesia to heat stimuli was induced 

by topical application of mustard oil, injection of kaolin 

and carrageenan, and injection of melittin in animal experi-

ments.9-11) In humans, injection of melittin and capsaicin, ir-

ritable bowel syndrome, fibromyalgia, and burn injury can 

produce secondary hyperalgesia to heat stimuli.6,8,12-14) Most 

reports on secondary hyperalgesia in humans were in the 

skin and there were few reports of secondary hyperalgesia 

to heat stimuli in oral cavity.

We presented a case of secondary hyperalgesia to heat 

stimuli in the gingival area induced by continuous odonto-

genic pain.
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CASE REPORT

A 74-year-old female presented to the Department of 

Orofacial Pain and Oral Medicine of Wonkwang University 

Daejeon Dental Hospital (Daejeon, Korea) complaining of 

pain while eating hot food on left mandibular gingival area 

where implants were placed. The patient reported that the 

dental caries were found in the mandibular left 2nd pre-

molar and 1st molar 6 months ago. She started to get car-

ies treatment in the local dental clinic. The burning pain to 

heat stimulus and persistent spontaneous pain were started 

after initiation of caries treatment on the mandibular left 

2nd premolar, 1st molar, and adjacent gingival area. In 

spite of repeated endodontic treatment, the pains were sus-

tained and finally, the mandibular left 2nd premolar and 

1st molar were extracted. The spontaneous pain subsided 

after extraction, but the burning pain to heat stimulus was 

maintained. Implants were placed on the extracted areas. 

However, moderate burning pain to heat stimuli on the gin-

gival area had maintained for more than 6 months without 

other associated symptoms. She complained that she could 

not drink warm coffee or soup which she could eat well in 

the past because of the pain. She had various psychosocial 

factors including resentment towards the local dental clin-

ic, regret about the previous dental treatment, fatigue, and 

sleep disturbance (not by objective screening test, just by 

subjective complaints of the patient). The previous medical 

history revealed that she had hyperthyroidism, and suffered 

from knee joint pain and had been taking non-steroidal 

anti-inflammatory agents.

There were no pathologic findings on clinical and radio-

graphic examinations (Fig. 1, 2). There was no static and 

dynamic mechanical allodynia when the pain site was stim-

ulated. In order to rule out mucositis, medication includ-

ing topical steroid and anti-fungal agent was applied for 4 

weeks. After 4 weeks, the patient reported that the symp-

tom was not improved at all. The psychological problems 

related to the local dental clinic became worse. Based on 

her clinical history and result of the medication, our provi-

sional diagnosis was neuropathic pain, manifesting second-

ary hyperalgesia to heat stimuli due to central sensitization. 

Gabapentin was prescribed to take 300 mg at bedtime dur-

ing the first 3 days, 300 mg twice a day on 4th, 5th, and 

6th day, and 300 mg three times a day on 7th day. We in-

structed psychological distraction and educated the patient 

not to irritate the affected area.

After taking gabapentin for a week, the symptom de-

creased and there were only mild side effects of medica-

tion. Pharmacotherapy was continued by taking gabapentin 

300 mg three times a day dosing. After 2 weeks, the patient 

reported side effects of medication including sleepiness 

and dizziness, so she wanted to discontinue the medicine. 

Meanwhile, she complained another type of pain which ap-

peared on the same gingival area a week ago. The symptom 

started after setting of temporary crowns on the implants of 

the mandibular left 2nd premolar and 1st molar area. She 

complained mild spontaneous aching pain getting worse 

during mastication. She reported that it was different from 

the pain during eating hot food. 

Fig. 1. Clinical photograph showed no pathologic finding on left 

mandibular premolar area.

Fig. 2. Panoramic radiograph showed no pathologic finding on left 

mandibular premolar area.
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Re-evaluation, including psychosocial factors and masti-

catory system, was performed. Psychosocial factors became 

even worse. She worried that the current symptoms may 

not be healed permanently. In addition, the problems asso-

ciated with payment for the treatment made her have hos-

tility to the local dental clinic. The fatigue and sleep distur-

bance were still sustained. In addition, she had oral para-

functional habits including clenching, side sleep position, 

and unilateral chewing. In clinical examination, the im-

plants and adjacent teeth had no pathologic finding. When 

left masseter was palpated, the newly developed pain was 

duplicated on the left mandibular gingival area. The pa-

tients reported tenderness and aching pain, referring to the 

left mandibular gingival area. The newly developed pain 

was diagnosed as referred pain by myofascial pain on the 

left masseter. Myofascial pain management protocol was 

performed including physical therapy, trigger point injec-

tion, and self-management such as avoidance of clenching, 

soft diet, moist hot pack, and exercise therapy. To reinforce 

descending inhibitory system in the central nervous system 

(CNS), 10 mg of nortriptyline was prescribed to take before 

bedtime.

On follow-up check, referred pain and burning pain to 

the heat stimuli were decreased in order with the passage 

of time. After 18 weeks from the first visit, she reported 

disappearance of the hyperalgesia to heat stimuli totally. 

Thereafter, she complained of intermittent myofascial pain 

but hyperalgesia to heat stimuli was not recurred.

DISCUSSION

Continuous deep pain input such as muscle pain and 

odontogenic pain can exert central excitatory effect.1) When 

a second-order neuron in the CNS receives a constant bar-

rage of nociceptive input, the threshold of cells is lowered 

and which makes the CNS to be sensitized. It is known as 

central sensitization.1,2) Central excitatory effect can alter 

the function of afferent, efferent, and/or autonomic neu-

rons. When afferent neurons are involved, referred pain and 

secondary hyperalgesia may occur. If the efferent neurons 

are involved, central excitatory effect results in contrac-

tion of associated muscles or the development of myofas-

cial trigger point.1) In this case, the continuous deep pain 

input may exert central excitatory effect on both afferent 

and efferent neurons: secondary hyperalgesia, referred pain, 

and myofascial trigger point. Any source of deep pain input 

must be evaluated and controlled to prevent central excit-

atory effect.1) Therefore, it is very important to pain control 

completely during routine dental treatment procedures from 

the beginning.

Secondary hyperalgesia is present when there is increased 

sensitivity of tissues without a local cause.1,3) A common 

site for secondary hyperalgesia is the scalp. Patients who 

have constant deep pain commonly report that their hair 

hurts when their hair brushed. This secondary hyperalgesia 

to mechanical stimuli is fairly frequent occurrence in cases 

of head and neck pain.1) 

Most researches on secondary hyperalgesia in humans 

are about mechanical stimuli.15) There are few reports about 

the secondary hyperalgesia only to heat stimuli in human. 

Although there are some reports that deny the existence of 

secondary hyperalgesia to heat stimuli in human,16,17) some 

authors have criticized these studies, reporting the exis-

tence of secondary hyperalgesia to heat stimuli.6-8) Chen 

and Chen18) reported secondary hyperalgesia to heat stimuli, 

not mechanical, induced by subcutaneous bee venom injec-

tion in rats. However, in human study, secondary hyperal-

gesia to mechanical stimuli was coexisted with secondary 

hyperalgesia to heat stimuli when melittin, the active ingre-

dient of bee venom, was injected.11,12) As mentioned earlier, 

many studies reported that secondary hyperalgesia to heat 

stimuli appeared simultaneously with mechanical stimuli in 

that area.5-8) Based on these studies, although the patient re-

ported secondary hyperalgesia only to heat stimuli, there is 

a possibility that subclinical secondary hyperalgesia to me-

chanical stimuli may be coexisted.

To sum up this case, the central sensitization was induced 

by continuous odontogenic pain input and reinforced by 

various psychosocial factors (e.g., stress, anxiety, sleep dis-

turbance, etc.). This induced secondary hyperalgesia to heat 

stimuli around the painful teeth. After the extraction of the 

teeth, the continuous odontogenic pain input disappeared. 

However, the secondary hyperalgesia to heat stimuli per-

sisted. This is presumably due to the aggravated psycho-

logical factors affecting the central sensitization. Moreover, 

myofascial pain induced by subsequent dental treatment 
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and central sensitization reinforced the central sensitization 

itself. The symptom of secondary hyperalgesia was resolved 

by the pharmaceutical therapy, strengthening of the de-

scending inhibitory system, the decrease of deep pain input 

from the myofascial pain, and the stabilization of the psy-

chological factors.

Medication like gabapentin, and physical therapy such as 

transcutaneous electrical nerve stimulation have been re-

ported as a way to control secondary hyperalgesia to heat 

stimuli.19,20) It is also necessary to control the perpetuating 

factors of central sensitization such as psychosocial fac-

tors.21) Therefore, various treatments including medications, 

cognitive behavioral therapy, psychological support, and so 

forth would be effective. 

It is very difficult for a clinician to diagnose exactly 

when the secondary hyperalgesia only to heat stimuli is 

present like this case. Her symptom was secondary hyperal-

gesia only to heat stimuli without any local factors or signs. 

She also had been placed implants where the symptomatic 

area. We confused with other mucocutaneous problems or 

peripheral trigeminal neuropathic pain induced by implan-

tation. We did not carry out orofacial pain evaluation at the 

first visit and evaluate the source of deep pain. Clinicians 

must perform a thorough history taking and clinical ex-

amination to find out the sources of continuous deep pain 

input. 

In conclusion, secondary hyperalgesia to heat stimuli is a 

rare condition in oral cavity. We experienced such a case in 

clinical field and controlled the pain by trial and error. We 

learned by this case that clinicians must perform a thorough 

history taking and proper clinical examination to figure out 

the pain identity and control the source of deep pain.
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