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Complex regional pain syndrome (CRPS) is a painful dis-

order, characterized by pain following an inciting injury and 

a variable convergence of signs and symptoms of sensory, 

vasomotor, sudomotor, trophic, and motor dysfunction [1]. 

CRPS appears to be caused by various components of in-

flammatory factors, autoimmune factors, neuronal plastici-

ty, and autoimmune dysregulation. Inexplicable pain, limb 

edema, skin color changes, and elevated skin temperature 

can manifest after trauma and surgery due to an exaggerated 

inflammatory response [2]. Although neurogenic inflamma-

tion is a normal process after nerve injury, tissue injury in 
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Background: In some patients with neuropathic pain (NP), such as complex regional pain 
syndrome (CRPS), itching rather than pain is the main symptom making diagnosis and treat-
ment difficult. 

Case: We report a case of a 23-year-old male with a history of hypoxic brain damage who 
presented with pruritus of the left foot and ankle. His left foot was fractured, and he under-
went surgery 6 months previously. After the operation and cast application, he developed 
uncontrolled pruritus, swelling, sweating, and flushing of the left foot skin with limping. On 
examination, he showed well-known features of CRPS without pain. He was diagnosed with 
an atypical CRPS with neuropathic itching (NI). With treatment modalities used for NP and 
CRPS, his pruritus subsided gradually, and the his ankle mobility improved. 

Conclusions: Unexplained itching can be the main symptom in some CRPS patients. Treat-
ment according to NP can improve symptoms of NI in CRPS patients. 

Keywords: Complex regional pain syndrome; Fracture; Itch; Neuropathic itch; Neuropathic 
pain.

CRPS with or without nerve injury appears to induce an ex-

aggerated neuroinflammatory response, including the re-

lease of proinflammatory neuropeptides. Proinflammatory 

mediators can cause the activation of nociceptors that may 

lead to allodynia and hyperalgesia, which are the well-

known characteristics of CRPS that result from peripheral 

sensitization [3,4]. 

As frequently observed in herpes zoster or stroke patients, 

many disorders of the peripheral and central nervous sys-

tem cause both neuropathic itch (NI) and neuropathic pain 

(NP). Sensory loss and gain of function can be concomitant-
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ly observed in both these conditions [5]. In NP, the hyper-

sensitive sensory states are termed allodynia and hyperalge-

sia whereas the corresponding terms used in NI are allokne-

sis and hyperknesis. Over the past few years, studies have at-

tempted to describe the pathophysiology of itch and its neu-

ropathic origin. Therefore, in the light of this research, our 

understanding of pruritus suggests that the skin is not the 

only reason for the sensation of itch. Damage to the nervous 

system may interfere with the pruritic afferent pathways al-

lowing painful and noxious sensations to be perceived as 

pruritic [5]. 

Although the concept of NI has been emerging, few stud-

ies have covered its pathophysiology. Unfortunately, com-

mon treatments for pruritus are often not effective for pruri-

tus of such origins. Furthermore, NI affects a patient’s quality 

of life to an extent similar to NP. Herein, we discuss the atyp-

ical presentation of NI in a patient with CRPS and the treat-

ment modalities used to improve his symptoms. 

CASE REPORT 

We obtained written informed consent from the patient 

after surgery to publish this report. 

A 23-year-old male presented with uncontrolled, chronic 

pruritus of his left foot and ankle. When he first visited the 

clinic, he was limping and had reduced range of motion, 

swelling, and sweating and flushing of the skin over the af-

fected area. Interestingly, he was mainly concerned with the 

severe itching sensation and did not complain of pain. Six 

months before his first visit to our clinic, he had undergone 

open reduction and internal fixation of his left foot due to re-

current left first metatarsal fracture. To start with, the initial 

injury was a left great toe fracture, prompting a cast applica-

tion. From the time of injury, the patient only complained of 

itching, rather than pain, over the affected foot. Due to the 

accompanying itch, he had kicked his foot against a hard 

wall in frustration and developed a comminuted toe frac-

ture. Therefore, an additional surgical correction was per-

formed. A plaster cast was applied for 3 months after the 

surgical correction due to the complex nature of the recur-

rent metatarsal fracture. Immediately after removal of the 

plaster cast, he developed uncontrolled pruritus and dis-

comfort, skin color change, and swelling over the surgical 

site, which lasted for more than 3 months. 

This patient had a history of congenital heart disease, with 

a functional single ventricle with transposition of the great 

arteries and pulmonary atresia, and had undergone three 

open heart surgeries by 5 years of age. At 11 days after birth, 

he underwent central shunt operation as his first cardiac 

surgery. Two weeks postoperatively, he experienced a sud-

den cardiac arrest for unknown reasons, and was revived. 

However, this had resulted in the development of ischemic 

brain damage (Fig. 1). The follow-up brain magnetic reso-

nance imaging had shown multiple chronic cerebral infarc-

tions at both the parieto-occipital lobes and left anterior wa-

tershed zone. It also showed thinning of the posterior por-

tion of the corpus callosum and multifocal small lacunar in-

farctions in the left cerebellum. The ischemic stroke caused 

mental retardation and repeated seizures for years after-

wards. 

We and a consultant dermatologist did not find skin le-

sions could cause itching except for edema and change in 

skin color at the affected area. There was no change in the 

medication administered during the period when the pa-

tient started complaining of symptoms. In addition, itching 

caused by infection could be ruled out with the physical ex-

amination and normal laboratory findings. Physical exam-

ination revealed edema, change and asymmetry in skin col-

or, sweating, and decreased range of motion at the affected 

foot and ankle. Moreover, he complained of severe itching 

when the affected foot and ankle were rubbed using a soft 

brush (alloknesis), and pinprick-evoked itch was also ob-

served (hyperknesis). 

Simple X-ray showed osteopenia at the affected foot and 

ankle. The temperature difference between both feet was up 

to 2.42°C in thermography. We found sympathetic postgan-

glionic sudomotor dysfunction or sweat gland abnormality 

in the left distal leg and foot by quantitative sudomotor axon 

reflex test (QSART) test. In addition, a 3-phase bone scan 

test found diffusely increased perfusion and blood pool and 

delayed bone uptake in the left ankle and foot suggesting 

CRPS [6] (Fig. 2). Unfortunately, the energy dispersive X-ray 

analysis test and electrodiagnostic study were not performed 

because the patient did not cooperate. Although the patient 

did not complain of pain at all, these findings with his the 

symptoms and signs over the affected foot and ankle partial-

ly met the diagnostic criteria for CRPS as per the Interna-

tional Association for the Study of Pain (Budapest criteria) 

[1], and met the criteria for CRPS-NOS (not otherwise speci-

fied) [7] with itching. 

We initiated his treatment carefully, with sub-anesthetic 

doses of intravenous (IV) ketamine therapy (0.1–0.3 mg/kg) 

administered in the outpatient pain clinic, along with pre-

scribed oral doses of pregabalin (75 mg, twice a day) and 
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Fig. 1. Magnetic resonance imaging of the brain shows multiple chronic cerebral infarctions at both the parieto-occipital lobes and left 
anterior watershed zone and thinning of the posterior portion of the corpus callosum (A). Multifocal small lacunar infarctions are also seen 
in the left cerebellum (B).

Fig. 2. The three-phase bone scan shows diffusely increased perfusion, blood pool, and delayed bone uptake in the left foot and ankle. 
99mTc-DPD: 99mTc-3, 3-diphosphono-1, 2-propanodicarboxylic acid, IV: intravenous.

A B

99mTc-DPD Whole Body Bone Scan Oncoflash

ANTERIOR
1522K

ANTERIOR
1522K

POSTERIOR
1458K

LT PLANTAR RT (1 min) LT PLANTAR RT (delay)

POSTERIOR
1458K

Post IV 3 hrs 38 min

www.anesth-pain-med.org 379

Neuropathic itching of CRPS



naproxen (500 mg, twice a day) to control his symptoms. 

One month later, his gait had improved, and the edema and 

profuse sweating had resolved. Although he experienced a 

few side effects, such as urinary retention and generalized 

edema, he could relatively tolerate them. With the same 

treatment every month, the pruritus improved gradually and 

completely subsided by the sixth month, along with the skin 

discoloration. Subsequently, we discontinued the IV ket-

amine therapy and prescribed reduced doses of pregabalin 

only. Therefore, the patient was successfully treated with 

medications used for the treatment of NP. 

DISCUSSION 

There could be three explanations for the questionable 

symptoms observed in this case. First, delayed removal of 

the plaster cast may have triggered the itching and skin color 

change. It could also have caused muscle atrophy, deep vein 

thrombosis, joint stiffness due to prolonged immobilization, 

gait abnormalities, and calf muscle weakness [8]. This could 

explain some of his symptoms, but they do not usually last 

for more than 1 month; if they do, physicians are required to 

look for other causes for these symptoms. Another possibili-

ty of itching was the atypical presentation of CRPS. Fracture 

of an extremity is a common inciting event of CRPS type 1. 

According to a previous report, 7% of patients with a single 

fracture of the wrist, scaphoid, ankle, or metatarsal bone de-

velop CRPS type 1 [3]. With the obvious inciting events, the 

patient showed skin color changes, edema, and abnormal 

sudomotor activity, without the presence of other conditions 

that could account for the dysfunction. Except for the fact 

that the continuous pain and allodynia were substituted by 

continuous severe itching and alloknesis, results of the imag-

ing test, QSART test, and 3-phase bone scan and physical evi-

dence pointed to an atypical presentation of CRPS-NOS with 

itch. His successful treatment with medications used for NP 

supports this diagnosis. Lastly, due to his cerebrovascular 

disease, it is possible that the abnormal pruritus may have 

been caused by a lesion in the afferent sensory pathway, 

rather than by a cutaneous lesion or a peripheral stimulus. 

An unusual itch with a neurologic origin is called an NI and is 

defined as an itch caused by a pathology located at any point 

along the afferent pathway of the nervous system [5]. 

About 30% of patients with NI have a peripheral neuro-

pathic cause, including post-herpetic itch, brachioradial 

pruritus, notalgia paresthetica, trigeminal trophic syndrome, 

and itch caused by burns or keloids [9]. It has been reported 

that 15% of itches arise from central nervous system disor-

ders [10]. Spinal cord disorders including inflammatory 

transverse myelitis, neoplasms, cavernous hemangiomas, 

and post-traumatic Brown-Sequard syndrome have also 

been implicated for the same [9,11]. Ischemic stroke of the 

subcortical area or brainstem is the most common central 

cause of NI [10]. As shown in Fig. 1, the patient was previ-

ously diagnosed with multiple hypoxic ischemic encepha-

lopathy. Since NI can occur in patients with central nervous 

system disorders, we also cannot rule out the possibility of 

NI due to cerebrovascular disease. 

The diagnostic criteria for NI has yet to be definitively es-

tablished. Currently, its diagnosis is primarily based on clini-

cal characteristics specific to NI syndromes, with history tak-

ing as an important process to exclude dermatologic or sys-

temic causes, as well as detect neuropathic causes [9]. Senso-

ry tests, electrodiagnostic tests, autonomic function tests, im-

aging studies, and skin biopsies may also help detect and lo-

calize potential neuropathic causes [9]. In the present case, 

due to the patient’s non-cooperation, we could not perform 

an electrodiagnostic test and skin biopsy; however, results 

from the sensory test, 3-phase bone scan, and QSART test 

suggested that his itching was neuropathic in origin. 

Similar to the circumstances of NI diagnosis, there is also 

no specific treatment for this condition [9]. Generally, man-

agement of NI begins with non-pharmacological measures 

used for itch, followed by other therapies in a stepwise ap-

proach, wherein the choice of treatment is usually based on 

the size and localization of the pruritus [12,13]. In particular, 

treatment of itching caused by neuropathy is often based on 

NP management [9]. Moreover, preventing and treating sec-

ondary scratch-induced skin lesions is also important to re-

duce further itching and infection. Since antihistamines, 

corticosteroids, and most pain medications were largely in-

effective in treating NI, we decided to systematically admin-

ister inhibitors of neuronal excitability, and thus the patient 

was treated using medications for CRPS with NP. More spe-

cifically, monthly IV sub-anesthetic ketamine doses with 

daily oral pregabalin and naproxen were administered to the 

patient for 6 months. Naproxen was prescribed in this case 

to reduce the release of inflammatory mediators that may 

affect NP and/or NI. Although he experienced a few side ef-

fects, such as urinary retention and generalized edema, the 

pruritus was successfully treated. 

In conclusion, when a patient complains of unexplained 

itching not resolved by general itching treatments, a proba-

ble neuropathy should also be considered among its various 
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causes. Careful history taking and evaluation of symptoms, 

with some neurologic and radiologic tests to detect neuro-

pathic causes, can help identify NI. Although there is no es-

tablished treatment for NI, treatment according to NP can 

improve these symptoms. 
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