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Abstract

Objective. To present a case of complex regional
pain syndrome (CRPS) type II with sympathetic dys-
function and trophic changes in the orofacial region,
which was partially responsive to intravenous
ketamine.

Patient. The patient was a 68-year-old man who suf-
fered from inveterate pain with trophic changes of
the right face and tongue and vasomotor dysfunc-
tion on the right side of the face after ipsilateral
trigeminal nerve block. Allodynia and hyperalgesia
were observed on the affected side of the face. Pain
initially improved after sympathetic nerve block, but
similar pain returned that was unresponsive to the
same procedure. Repeated intravenous administra-
tion of low-dose ketamine preceded by intravenous
midazolam alleviated the pain, but trophic changes
of the tongue persisted.

Discussion. CRPS in the orofacial region has not
been clearly defined and has been infrequently
documented. Clinical findings in this patient met the

criteria of the International Association for the Study
of Pain’s and Harden’s diagnostic criteria for CRPS.
The reason for gradual pain relief after induction of
intravenous ketamine therapy was unclear, but the
fact that only ketamine and not other various pain
medicines or procedures alleviated the pain is
important to note.

Conclusion. Distinct cases of CRPS involving the
orofacial region are rare. Thorough observations
and documentation of signs and symptoms may
lead to future standardization of diagnostic criteria
and treatment strategies for this disorder.

Key Words. Complex Regional Pain Syndrome;
Causalgia; Neuropathic Pain; Sympathetically Main-
tained Pain; Trigeminal Nerve

Introduction

Inveterate pain in the orofacial region following a surgical
procedure or a traumatic event is not infrequent in affected
patients. Abnormalities in regional sensation suggest the
possible development of neuropathic pain [1]. Some prac-
titioners have reported cases of inveterate posttraumatic
or postoperative pain in an otherwise healthy-appearing
orofacial region as reflex sympathetic dystrophy (RSD) or
causalgia [2,3]. Most of these cases show no pathologic
changes in the affected orofacial or other regions,
although traditional definitions of RSD and causalgia
include trophic changes in the extremities [4]. According
to the classification of chronic pain issued by the Interna-
tional Association for the Study of Pain (IASP) in 1994,
RSD and causalgia are categorized as complex regional
pain syndromes (CRPSs), which commonly occur in the
extremities but not in the head [5]. We report herein a case
of CRPS type II in the orofacial region, with distinct trophic
changes in the area of the affected trigeminal nerve divi-
sion. The pathophysiology of CRPS in the orofacial region
is discussed for this patient, who experienced inveterate
pain with trophic changes in the affected region after injury
to the mandibular nerve.

Case Report

A 68-year-old man suffering from trigeminal neuralgia
received a neurolytic nerve block using alcohol of the third
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division of the right fifth cranial nerve (V3) in 1991. After this
nerve block, the intensity and frequency of the pain were
attenuated, although the pain returned shortly thereafter as
a burning sensation in the right V3 distribution. When the
patient was referred to our clinic 7 weeks after undergoing
the nerve block, he reported severe, constant burning and
episodic shooting pain in the right side of the mandible and
tongue.

Tactile sensation tested with the von Frey filaments
revealed hypoesthesia (over two gauges difference com-
pared with the contralateral side) not only in the right V3 but
also in the right infraorbital region. Hyperalgesia was
detected from the ipsilateral cheek to the chin by pin
pricking with a 20-g force (Yufu Instruments, Tokyo). Spon-
taneous dysesthesia was observed in the same area as
hyperalgesia. Allodynia was most evident using short
brushing movements with a soft paintbrush into the man-
dibular and infraorbital nerve territories from ophthalmic
and cervical nerve innervation areas (Figure 1). The patient
reported contact pain in the right lower gingiva and could
not wear his partial denture. Tooth brushing and chewing
on the right side of the mouth exacerbated the pain. The
mouth was particularly sensitive to cold water but not hot
water. Cold allodynia was confirmed after asking the patient
to rinse and drink water adjusted to 4°C and 45°C. Labo-
ratory results, including levels of immunoglobulins against
viral antigens, were within normal limits. Although the right
mandibular nerve had been injured, the patient was able to
open his jaws a sufficient distance without mandibular
deflection. Lingual papillae along the right side were atro-
phic and the ipsilateral aspect of the tongue showed a
glossy appearance. Ulcers were observed in the right lower
lip and cheek (Figure 1). Bone scintigraphy did not show

increased uptake of 67Ga in the orofacial region. Computed
tomography showed fluid retention in the right mastoid
cells. No sensorimotor malfunction was observed in the
areas of innervation of any cranial nerves other than the
trigeminal nerve. Perspiration was normal in the area of the
affected division, although the right side of the face showed
lower skin temperature than the left side particularly in the
V3 territory (Figure 2). These symptoms and signs matched
the diagnostic criteria for CRPS as defined by the IASP [5]
and the modified diagnostic criteria for CRPS by Harden
et al. [6].

Longitudinal fluctuations in pain and chronological order of
treatment are shown in Figure 3. Diagnostic nerve block
with 2% lidocaine injected around the right inferior alveolar
nerve yielded temporary pain relief. The patient was
referred to an otologist, but no pathological changes were
reported around the right ear. Carbamazepine (400 mg

Figure 1 Trophic changes in the affected area.
Lingual papillae along the right (ipsilateral) side
showed atrophy and the ipsilateral aspect of the
tongue appeared glossy. Ulcers repeatedly
appeared along the ipsilateral third division of the
fifth cranial nerve (lower lip, cheek, and tragus) asso-
ciated with pain exacerbation.

Figure 2 Thermographic evaluation of sympathetic
function. The images were taken with a mirror. The
thermogram showed lower skin temperature on the
entire right (ipsilateral) side of the body as compared
to the left side. The ipsilateral mandibular angle and
palm showed a significant difference in temperature
of over 1.5°C as compared to the contralateral side.
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b.i.d.) and sodium loxoprofen (180 mg, t.i.d.) were pre-
scribed but provided poor pain relief. Stellate ganglion
block alleviated, but did not completely eliminate the
burning pain. Treatment with stellate ganglion block initi-
ated in 1991 attenuated the pain (visual analog scale
score diminished from 100 to 40), with pain relief lasting a
few days. The patient subsequently received stellate gan-
glion block treatment once or twice a week with adequate
pain control, albeit with fluctuations in intensity. However,
stellate ganglion block treatment had become less effec-
tive by 1996 and was performed only sporadically
between 1996 and 2000. Ulcers and erosions were occa-
sionally observed on the right lower lip, cheek, and tragus,
and continuous cervical epidural block with 1% lidocaine
was performed three times with 1 week of hospitalization
each time. Ulcers and the effusion in the right mastoid
cells consequently diminished after the third continuous
cervical epidural block, but atrophy of the tongue per-
sisted. Eventually, we attempted to control the pain with
diverse drug therapies, including nonsteroidal anti-
inflammatory drugs, amitriptyline (Tryptanol®, 90 mg), car-
bamazepine (Tegretol®, 400 mg), codeine phosphate
(150 mg), morphine sulfate (MS Contin®, 60 mg), mexilet-
ine (Mexitil®, 300 mg), baclofen (Lioresal®, 20 mg), clon-
azepam (Rivotril®, 6 mg), alprazolam (Solanax®, 1.5 mg),
vitamin E (Juvella N®, 600 mg), and various Oriental medi-
cines such as Kamishoyo-san® and Rikko-san®. However,
none of these drugs proved effective. From August 1996,
the patient started to complain of pain in the masticatory
and cervical muscles, and oppressive pain was observed
in these muscles by standardized palpation. Transcutane-
ous electric nerve stimulation (TENS) was applied from
1996 to 1998, but the patient disliked the tingling sensa-
tion during the nerve stimulation so infrared irradiation and

trigger point injection were applied instead of TENS from
1999. However, all of these treatment modalities only
showed temporary efficacy. Lidocaine, sodium thiopen-
tone, phentolamine and ketamine hydrochloride were
administered intravenously in such a manner that both the
patient and the doctor were blinded to the drug being
administered to evaluate the effectiveness of each drug.
Of all the treatment protocols used, only the injection of
ketamine (10-mg bolus) following the administration of
2 mg of midazolam completely but briefly relieved the
pain. The pain relief lasted a few days, and ketamine was
administered every 2–8 weeks from 1999 to 2002. We
also attempted to control the pain with topical lidocaine
(3%) and capsaicin (0.0125%), but the patient was unable
to tolerate these treatments. Pain has gradually dimin-
ished since 1999, and the patient has visited us less
frequently. However, the right side of the tongue has
remained atrophied.

Discussion

Nerve and tissue injuries in the head can lead to neuro-
pathic pain conditions such as phantom tooth pain [7,8],
painful neuropathy [1,9], RSD, and causalgia [2,3],
although these conditions are rare when considered in the
context of the large number of nerve injuries resulting from
dental procedures [10]. The features shared by these con-
ditions are a history of nerve and tissue injuries, inveterate
pain, and somatosensory abnormalities [1,2,11] in the
affected region without major changes in the skin and
mucosa. Differences in pathology among previously
reported cases have been unclear, and some confusion
regarding the terminology is evident. The International
Headache Society (IHS) has categorized some neuro-

Figure 3 Time course of treatment. Pain intensity indicates the average magnitude of pain between visits,
without indicating the temporary effects of various interventions. Stellate ganglion block and continuous
cervical epidural block were initially effective for the treatment of pain but they became less effective by 1996.
None of the oral medicines provided satisfactory pain relief. Intravenous administration of ketamine preceded
by midazolam had a significant though temporary effect.
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pathic pain conditions in the second edition of the Inter-
national Classification of Headache Disorders, under
“Cranial neuralgias and central causes of facial pain,”
although the present case does not match the diagnostic
criteria of any of the conditions listed [12]. The IASP pro-
posed the concept of CRPS instead of causalgia and
RSD, with the taxonomy indicating that the condition is
not necessarily associated with sympathetically main-
tained pain (SMP) and trophic changes in the affected
region [5]. However, trophic changes of the skin and other
structures, particularly over the extremities, as well as
sympathetic abnormalities, are typical signs of this syn-
drome, and are absent in other conditions [4]. Harden
et al. reported new diagnostic criteria for CRPS that
include subjective and objective findings of sensory abnor-
malities, vasomotor/sudomotor dysfunction, motor dys-
function and trophic changes [6]. Although abnormal skin
temperature in the trigeminal region after tissue and nerve
injury has been reported [13–15], trophic changes in the
orofacial region are seldom seen after a traumatic event
[16]. Fried et al. reported that sympathetic sprouting to
ganglion cells was not observed after trigeminal injury and
suggested that the pathophysiology of the trigeminal
nerve after injury differs in many ways from that found in
spinal nerves [17]. To date, no published case reports in
the trigeminal territory has satisfied the diagnostic criteria
of Harden et al. for CRPS [18,19]. A diagnosis of CRPS in
the trigeminal region in these reports thus appears uncer-
tain [20]. Most previous case reports have lacked detailed
descriptions of sympathetic function and motor and
trophic changes. A careful observation might have helped
distinguish trigeminal CRPS from other neuropathic con-
ditions in these cases. The present case showed trophic
changes in the skin, mucosa, and lingual papillae, and
showed allodynia/hyperalgesia with constant burning
pain. Laboratory data negated a diagnosis of herpes
zoster, and symptoms were disproportionate to the
trigeminal nerve damage. A thermographic evaluation
revealed vasoconstriction on the affected side and sym-
pathetic ganglion block temporarily alleviated the pain.
The symptoms, signs, and investigative findings in this
case therefore satisfied both the IASP diagnostic criteria
for CRPS type II [5] and the diagnostic criteria f of Harden
et al. for CRPS (Table 1) [6].

Neuropathic pain is generally recognized to develop in
association with central and peripheral sensitization and
neuronal plasticity. However, the treatment of CRPS,
particularity in cases with sympathetic dysfunction and
trophic changes, needs to be considered separately from
other neuropathic pain conditions due to its unique
mechanism [6]. According to the IASP definition, SMP is
not an essential component of CRPS, although it is one of
the most unique aspects of CRPS [5]. There are several
probable mechanisms explaining the role of sympathetic
postganglionic fibers in cases of SMP after somatosen-
sory nerve damage [21,22]. In the present case, orofacial
pain with vasoconstriction and effusion in mastoid cells
may have been associated in part with abnormal excita-
tion of the sympathetic nervous system and were there-
fore alleviated by stellate ganglion block and continuous

epidural block. The most successful treatment for CRPS
in the orofacial region is reportedly stellate ganglion block
[23], with claims of prevention of progression of CRPS
symptoms [4], although evidence-based data are lacking
[24,25]. For our patient, stellate ganglion block alleviated
the pain initially, but later became ineffective. Scrivani et al.
studied the effectiveness of intravenous phentolamine in a
blinded fashion and reported that chronic neurogenic pain
in the trigeminal territory was not relieved [26]. We applied
intravenous phentolamine only after the pain persisted
despite stellate ganglion block, and the lack of benefit
either from stellate ganglion block and intravenous phen-
tolamine indicated that the pain had changed from SMP to
sympathetically independent pain (SIP) [27]. Pain per-
sisted despite treatment with various recommended
medicines and other interventions, although gabapentin
and some other medicines that are currently used [28]
were not available in Japan at that time. The reasons
underlying the gradual remission of pain that the patient
experienced after 1999 are unclear. A case report of type
I CRPS documented the complete resolution of neuro-
pathic pain symptoms after an anesthetic dose of intrave-
nous ketamine with midazolam [29]. However, the dosage
of administered ketamine in the present case was low
(10 mg each time). Some reports support the effective-
ness of repeated administration of low-dose ketamine on
chronic neuropathic pain [30–33]. Ketamine is a N-methyl-
D-aspartate (NMDA) receptor antagonist and many
studies have described its pain-reducing effects for neu-
ropathic pain [34–37].

Although detailed descriptions are lacking in the classifi-
cations of IASP and IHS, clinicians should be aware of
CRPS in the trigeminal territory. Some patients may
present with inveterate pain in the orofacial region after
surgery of dental procedures, while some may complain of
somatosensory abnormalities with or without trophic
changes in the affected region, and hyperactivity or hypo-
activity of the sympathetic nervous system. Randomized
controlled trials for trigeminal CRPS treatment are difficult
to design due to the small number of diagnosed cases
[25]. The development of a set of specific diagnostic cri-
teria for orofacial CRPS using findings obtained by physi-
cal examinations is extremely important. The severity of
nerve damage and dysfunction can be estimated only by
using exact data obtained by physical examinations. The
combination of tactile, heat, and cold tests is necessary to
obtain information concerning the type of fibers involved,
and observing the severity of hypoesthesia with quantita-
tive sensory testing in the territory of the damaged nerve
shortly after injury allows estimation of the level of degen-
eration in affected nerve fibers [38]. Hypoesthesia, hype-
ralgesia, allodynia, and/or dysesthesia in, and occasionally
beyond, the area of innervations of the originally injured
nerve indicate involvement of the central nervous system
induced by peripheral nerve injury [39]. Vasomotor and
sudomotor changes do not necessarily provide evidence
for sympathetically maintained pain but do demonstrate
sympathetic involvement. The presence of these sympa-
thetic signs and symptoms is one of the key indications for
applying sympathetic blockade. Among patients who
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have experienced nerve injury to the inferior alveolar nerve,
latent hypoesthesia that the patient is unaware of is often
observed in the contralateral inferior alveolar nerve or ipsi-
lateral V2 distribution [38]. Careful observation and docu-
mentation of the signs and symptoms is essential for every
patient. Accumulation of such efforts may lead to the
definition of diagnostic criteria for orofacial CRPS and the
establishment of evidence-based treatments.
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Table 1 Proposed modified research diagnostic criteria for CRPS [6]

Modified Diagnostic Criteria by Harden, et al. [6] Findings in the present case
Continuing pain, which is disproportionate to any inciting event. Intractable burning pain on

ipsilateral tongue, mandible
and the cheek

Must report at least one symptom in each of the four following categories. All categories but one were
satisfied

Sensory Reports of hyperesthesia Too sensitive to tooth brush and
contact of denture
(hyperesthesia)/Cannot notice
if something is sticking on the
jaw (decreased sensation)

Vasomotor Reports of temperature
asymmetry and/or skin color
changes and/or skin color
asymmetry

Cold sensation of the right side
of the face

Sudomotor/edema Reports of edema and/or
sweating changes and/or
sweating asymmetry

Lack of symptoms

Motor/trophic Reports of decreased range of
motion and/or motor
dysfunction (weakness,
tremor, dystonia) and/or
trophic changes (hair, nail,
skin)

Complain of weakness of the
jaw, although not being
confirmed. Complain of
changes in appearance of the
tongue and the lip

Must display at least one sign in two or more of the following categories. One or more signs in each
category

Sensory Evidence of hyperalgesia
(to pinprick) and/or allodynia
(to light touch)

Hyperalgesia in the right V2,3
divisions to pin prick;
allodynia in the right V2,3
territory to brush sweep

Vasomotor Evidence of temperature
asymmetry and/or skin color
changes and/or asymmetry

Skin temperature asymmetry
(rt was lower than the left with
more than 1.5°C difference)

Sudomotor/edema Evidence of edema and/or
sweating changes and/or
sweating asymmetry

Fluid retention (effusion) in the
right mastoid cells; no
changes or asymmetry in
sweating

Motor/trophic Evidence of decreased range of
motion and/or motor
dysfunction (weakness,
tremor, dystonia, neglect)
and/or trophic changes
(hair, nail, skin)

Evidence of atrophy of the
lingual papilla that was limited
to the right side. Erosion was
observed in the right lower lip
and the cheek

Diagnosis of CRPS was made according to the proposed modified research diagnostic criteria reported by Harden et al. [6] Signs
and symptoms observed in this case were also listed. Definite edema was not observed in the oral cavity, but fluid retention was
observed in the ipsilateral mastoid cells and seemed to correspond to an edema-like sign.
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