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Complex regional pain syndrome (CRPS) is rare, characterized by pain from diverse causes, and presents as 
extreme pain even with minor irritation. General anesthesia may be required for dental treatment because the 
pain may not be controlled with local anesthesia. However, treatment under general anesthesia is also challenging. 
A 38-year-old woman with CRPS arrived for outpatient dental treatment under general anesthesia. At the fourth 
general anesthesia induction, she experienced severe pain resulting from her right toe touching the dental chair. 
Anesthesia was induced to calm her and continue the treatment. After 55 minutes of general anesthesia, the 
patient still complained of extreme toe pain. Subsequently, two administrations for intravenous sedation were 
performed, and discharge was possible in the recovery room approximately 5 h after the pain onset. The pain 
was not located at the dental treatment site. Although the major factor causing pain relief was unknown, 
ketamine may have played a role.
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INTRODUCTION

  Complex regional pain syndrome (CRPS) is charac-
terized by pain and sensory, autonomic, trophic, and motor 
abnormalities [1]. Patients with CRPS often complain of 
extreme pain even with minor irritation or tooth extraction 
under local anesthesia. If dental treatment under local 
anesthesia is not possible, general anesthesia may be 
considered. CRPS is rarely encountered in the dental office, 

and only a few studies report dental treatment of patients 
with CRPS. Patients with CRPS experience pain and 
anxiety, making dental treatment challenging, even under 
general anesthesia.
  Herein, we report a case of severe pain during dental 
treatment caused by mechanical stimulation in a patient 
with CRPS, which did not disappear after the treatment 
under general anesthesia but was relieved through 
intravenous sedation with ketamine.
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Fig. 1. Pillows are placed under the knee and secured to the bed with
a restraining band during general anesthesia of a patient with complex
regional pain syndrome

CASE REPORT

  A 38-year-old woman, with the chief complaint of 
multiple caries, was referred to the Department of Dental 
Anesthesiology from the Department of Conservative 
Dentistry, Seoul National University Dental Hospital, for 
treatment under general anesthesia, because she could not 
endure pain under local anesthesia. She was diagnosed 
with osteoporosis and type I CRPS and was undergoing 
treatment. The symptoms of CRPS began 18 years ago 
following percutaneous endoscopic laser discectomy. The 
symptoms began in the lower back and hips spreading 
all over the body. She feels extreme pain even during 
urination and defecation. She received a morphine pump 
implantation 2 years ago and is receiving continuous 
infusion of morphine 4.33 mg per day, to a maximum 
of 5 times of 0.499 mg bolus a day when needed. Tweleve 
to fifteen tablets of 5mg oxycodone were taken 10 times 
a day and 600mg gabapentin were taken 3 times a day. 
She was also treated with ketamine 100mg, midazolam 
5 mg and dexmedetomidine 200µg intravenous sedation 
weekly for pain control. Patient described her pain as 5 
with visual analog scale (VAS) even without stimulation. 
She weighed 72 kg and had an American Society of 
Anesthesiologists 2 physical status with no other 
cardiovascular or respiratory diseases.
  General anesthesia was induced four times for multiple 
tooth caries treatment. Twelve teeth (#15, #22, #23, #25, 
#26, #34, #35, #36, #37, #44, #45, and #46) were restored 
with resin. Endodontic treatment was performed for three 
teeth (#31, #32, #47), and one tooth (#24) was extracted. 
  In the operating room, intravenous access was 
established with a 22-gauge cannula on the left arm. 
Electrocardiography leads or blood pressure cuffs were 
not applied because of possible pain. Only pulse oximetry 
was performed. General anesthesia was induced with 
propofol and remifentanil. In addition, dexmedetomidine 
was infused continuously to reduce pain. Therefore, pain 
at the dental treatment site and throat pain due to 
endotracheal intubation were tolerable. Patient did not 

complain about dressing site on the face or sites of 
electrocardiography lead or blood pressure cuff. The 
intraoperative course was uneventful. 
  However, during the preparation for the fourth general 
anesthesia induction, the patient's right toe touched the 
dental chair and immediately developed severe pain. 
Considering the hitting sound and physical examination 
of the injured site, the injury was not serious, but the 
patient complained of severe pain. She described her toe 
pain as VAS 9 to 10. Induction was initiated to calm 
the patient and continue the treatment. Initiation and 
maintenance of anesthesia proceeded in the same manner 
as the previous three times. After sufficient preoxy-
genation, 30 mg bolus administration of 1% lidocaine was 
performed. In the dorsal veins of the hand, 4.0 ng/mL 
of remifentanil and 4.0 µg/mL of propofol were 
administered with continuous, target-controlled infusion 
(TCI). For neuromuscular blockade, a 50 mg bolus of 
rocuronium was administered. After nasotracheal intu-
bation, propofol and remifentanil were reduced to 
maintenance doses of 3.0 µg/mL and 3.0 ng/mL, 
respectively. Dexmedetomidine was started with 
continuous infusion to reduce pain. To prevent further 
injuries, pillows were placed under the knee and secured 
to the bed with a restraining band (Fig. 1). After 55 min 
of dental treatment, the total intravenous anesthesia was 
terminated. To restore spontaneous breathing, 0.8 mg of 
glycopyrrolate and 15 mg of pyridostigmine were 
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Fig. 2. Time table and drug usage of anesthesia

injected. To prevent postoperative nausea and vomiting, 
0.3 mg of ramosetron hydrochloride was also injected. 
  The patient was transferred to the recovery room. She 
complained of extreme pain in the right toe that was 
injured before the operation but not in the dental treatment 
area. According to the medical report, the patient had 
been treated for CRPS with intravenous sedation, using 
dexmedetomidine (0.5~1 µg/kg/h infusion in 45 min) and 
propofol (1.0~3.0 µg/ml TCI in 1 h) to reduce pain and 
recover safely. The patient was moderately sedated. One 
hour after the first sedation, toe pain still persisted after 
the patient restored consciousness, and she had no 
improvement in symptoms that were present before the 
sedation. For repeat sedation, 5 mg of midazolam and 
100 mg of ketamine were used. After 1 h, her con-
sciousness restored. After the second sedation, the pain 
had persisted, but she felt better than before, and the 
consciousness level was clear (Fig. 2). Subsequently, she 
was discharged normally. After 5 h, she sustained an 
injury in the toe but did not complain of toe pain at the 
next visit.
 
DISCUSSION

  Patients with CRPS are rarely encountered by dentists, 

but understanding their pain management can be helpful. 
Pain-induced nerve lesions are classified as unidentifiable 
type I CRPS and verifiable type II CRPS [2]. In 1994, 
the International Association for the Study of Pain (IASP) 
published diagnostic criteria for CRPS [3], including: 1) 
presence of an inciting event; 2) continuation of 
disproportionate pain, allodynia, and hyperalgesia; 3) skin 
changes, edema, and abnormal sudomotor activity; and 
4) absence of other conditions that may account for the 
pain and dysfunction. However, these criteria have poor 
specificity and lead to overdiagnosis [4]. In 2010, an 
international consensus meeting was held in Budapest, in 
which diagnostic criteria for CRPS were defined (Table 
1) [5].
  The incidence of CRPS is unclear. A population-based 
study conducted from 1996 to 2005 reported it to be 26.2 
per 100,000 person-year in the Netherlands. The inci-
dence increases with age, until 70 years, and is 3–4 times 
more common in women than in men. The contributing 
factors are fracture (45%), sprain (18%), and elective 
surgeries (about 12%) [6]. However, all individuals 
sustaining these injuries do not develop symptoms of 
CRPS. The individual predisposing factors may include 
psychological factors, immobilization of the injured 
extremities, and genetics. 
  Medications such as non-steroidal anti-inflammatory 
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Table 1. Budapest Criteria for the diagnosis of complex regional pain syndrome 

Clinical Diagnostic Criteria for Complex Regional Pain Syndrome

Persisting pain, which is disproportionate to the inciting event
Must report at least one symptom from three of the following four categories:
  - Sensory: hyperalgesia and/or allodynia
  - Vasomotor: temperature asymmetry, skin color changes, and/or skin color asymmetry
  - Sudomotor/edema: edema, sweating changes, and/or sweating asymmetry
  - Motor/trophic: decreased range of motion, motor dysfunction (weakness, tremor, dystonia), and/or trophic changes (hair, nails, skin)
Must present with at least one sign at the time of evaluation from two or more of the
following categories:
  - Sensory: evidence of hyperalgesia (to pinprick) and/or allodynia (to light touch, deep somatic pressure, and/or joint movement)
  - Vasomotor: evidence of temperature asymmetry, skin color changes, and/or asymmetry
  - Sudomotor/edema: evidence of edema, sweating changes, and/or sweating asymmetry
  - Motor/trophic: evidence of decreased range of motion, motor dysfunction (weakness, tremor, dystonia), and/or trophic changes (hair, nails, skin)
There are no other diagnostic criteria that better explain the signs and symptoms.
  - A sign is counted only if it is observed at the time of diagnosis.
  - The recommended research criteria for complex regional pain syndrome are more specific but less sensitive than the clinical criteria: They require 

the presence of symptoms from four different categories and signs from two different categories.

Table 2. Key patient information

CRPS is an uncommon nerve pain disorder of the arms or legs.
CRPS is generally preceded by an injury but the cause is poorly understood.
Pain persists after the original injury has healed.
There is no specific cure.
This pain can lead to anxiety, depression, lack of sleep, disability, and distress.
Pain cannot be prevented in patients with CRPS. 
CRPS is not hereditary.
The condition can improve unaided or with specialized treatment and antiepileptic or antidepressant medications.
The doctor may refer the patient to a multidisciplinary team for the specialized treatment.
The aim is to improve the limb function with the help of physiotherapists and occupational therapists.

drugs, steroids (immunomodulator), ion-channel blockers 
(gabapentin, carbamazepine), antidepressants (serotonin 
and norepinephrine reuptake inhibitors), opioids, 
N-methyl-D aspartate receptor (NMDAR) antagonists 
(ketamine), and bisphosphonates are the main treatment 
options for patients with CRPS [7-9]. In addition, a 
sympathetic nerve block, stellate ganglion block, 
intravenous regional block, transcutaneous electrical 
stimulation, and physical therapy can help reduce the 
symptoms.
  Although there are numerous theories regarding the 
origin and progression of CRPS, the exact cause is 
unknown. The recent concepts regarding their 
pathophysiology include inflammatory processes, sympa-
thetically mediated conditions, central sensitization, 
ischemia-reperfusion injury, cortical reorganization, 
small-fiber neuropathy, sensitivity to neuropeptides, 

psychological stress, genetics, and auto-immune disorders 
[10]. Although infection is considered the primary 
pathophysiological mechanism, other factors can also be 
considered. 
  The diagnostic criteria called the Budapest criteria has 
high specificity and sensitivity compared to IASP (Table 
1). However, there are no definitive diagnostic tools, such 
as laboratory tests or radiographic assessments. Osteo-
penia and patchy osteoporosis, which can be detected on 
three-phase bone scans, can be seen in the early stage. 
Sweat testing, diagnostic sympathetic blocks, and quanti-
tative sensory testing can be useful for the examination 
of CRPS. The important treatment strategies are: 1) 
patient education for self-management (Table 2); 2) 
physical vocational rehabilitation; 3) pain relief (medi-
cation); and 4) psychological intervention [11]. 
  Our patient underwent proper management of CRPS 
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with the morphine pump and weekly medication. Her pain 
incomprehensibly continued for approximately 4 h, 
including 55 min of general anesthesia and a total of 2 
h 30 min of two sedations. The pain was not located at 
the treatment site of the dental procedure. Although the 
major factor relieving pain was unknown, attention is 
drawn to the pharmacological effects of ketamine, which 
was used for the second sedation. 
  Ketamine has diverse mechanisms underlying an 
analgesic effect, including NMDAR antagonism, opioid 
receptor agonism, local anesthetic action, sigma receptor 
interaction, cholinergic effects, and other effects. Several 
studies suggested that the NMDAR antagonism effect of 
ketamine plays a major role in its analgesic function and 
in activating and upregulating the spinal-cord central 
sensitization. Ketamine is currently the only potent 
clinically available NMDAR antagonist. Some studies 
have shown long-term effects of ketamine, especially for 
type 1 CRPS [12]. The effect of ketamine on acute pain 
directly correlates with its plasma concentration and 
disappears rapidly upon termination of infusion [13]. The 
differential findings of ketamine on spontaneous pain in 
type 1 CRPS may suggest that these effects are obtained 
from long-term desensitization of NMDAR in the central 
nervous system. However, ketamine has psychomimetic 
side effects, such as hallucination, which limits its use.
  Dexmedetomidine is an α2-adrenergic receptor agonist, 
which was initially approved as a sedative agent for use 
in the intensive care unit. In recent studies, intraoperative 
dexmedetomidine infusion caused a significant reduction 
in the need for both intraoperative and postoperative 
analgesics [14]. In several reports, the effects of dexmede-
tomidine on the treatment of acute pain in CRPS are also 
favorable [15]. Most studies reported a combination with 
ketamine or other analgesics while some studies reported 
administration of dexmedetomidine alone for acute pain. 
Dexmedetomidine has a short elimination half-life, and 
its analgesic effect is unclear compared to its sedation 
effect. Dexmedetomidine may not have been effective for 
the present patient.
  We presented a rare case of dental treatment of a 

patient with CRPS under general anesthesia and reported 
management of pain that was not associated with the 
treatment area. The patient was diagnosed with type 1 
CRPS and underwent various treatments, including 
morphine-pump implantation. The pain developed from 
a minor injury before the induction of general anesthesia 
and persisted for 4 h. Remifentanil (potent ultra-short- 
acting opioid), propofol (short-acting intravenous general 
anesthetic), and dexmedetomidine (highly selective α

2-adrenergic receptor agonist, sedatives) were used, but 
the pain did not reduce. Ketamine used for the second 
sedation provided pain reduction, and the patient was 
discharged through the normal pathway. 
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