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| Case Report |

Development of Complex Regional Pain Syndrome 
after a Snake Bite: A Case Report
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The occurrence of CRPS after a snake bite was very rare, only two cases were reported worldwide. Here 
we report a case that the 44-year-old female patient bitten by snakes CRPS type 1 was treated consecutive 
intravenous regional block, lumbar sympathectomy and antiepileptic drug therapy, also discuss the possible 
pathophysiology. (Korean J Pain 2014; 27: 68-71)

Key Words:

complex regional pain dyndromes, snake bite.

Received July 30, 2013. Revised August 21, 2013. Accepted August 28, 2013.
Correspondence to: Sie Hyeon Yoo
Department of Anesthesia and Pain Medicine, Soonchunhyang University Cheonan Hospital, College of Medicine, 8 Soonchunhyang 2gil, 
Dongnam-gu, Cheonan 330-721, Korea
Tel: ＋82-41-570-2827, Fax: ＋82-41-573-3559, E-mail: doc0126@dreamwiz.com

 This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// 
creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, 
provided the original work is properly cited.
Copyright ⓒ The Korean Pain Society, 2014

Complex regional pain syndrome (CRPS) is defined as 

a series of symptoms such continuous pain, allodynia, hy-

peralgesia, vasomotor abnormality, usually after an injury 

or trauma [1]. It is completely unaware whether CRPS is 

caused by the nerve damage or a soft tissue injury. In re-

cent years, pathophysiology of various mechanisms is 

thought to involve in the development of CRPS [2]. The oc-

currence of CRPS after snake bite was very rare, only two 

cases were reported worldwide [3,4]. De Mos et al. sug-

gested that pathology of the autonomic and somatic nerv-

ous system, as well as the roles of neurogenic in-

flammation, hypoxia, and the contribution of psychological 

factors were involved [5]. This case is a rare example of 

CRPS after snake bites, we are to describe the possible 

pathophysiology at this condition and course of treatment. 

CASE REPORT

A 44-year-old woman without any specific medical 

history presented to the emergency room of our hospital 

after a snake bite, (Agkistrodon ussuriensis, Chinese viper) 

near the right lateral malleolus, in a parking lot three 

months before being referred to the pain clinic. At that 

time, the patient complained of severe edema up to the 

right femoral region, acute pain, abdominal pain, muscle 

pain, double vision, dizziness, and nausea. Agkistrodon 

halys antivenin (6,000 IU) was intravenously injected, fol-

lowed by the administration of antitetanus immunoglobulin, 

an antihistamine, a steroid, and antibiotics. At the time of 

the injury, the Visual Analogue Scale (VAS) pain intensity 

score was 100/100 (the patient felt as if her foot was ex-

ploding). The score gradually reduced up to 4 days after 
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Fig. 1. Bite marks of right lateral malleolus region. Black
arrows show bite marks. There is no significant edema at 
this time (3 months after bite).

the injury as the swelling decreased. 

When the patient was referred to our pain clinic during 

the 3rd month after the injury (Fig. 1), she had static allo-

dynia on the 2nd, 3rd, and 4th digits of the right foot along 

with repetitive pain that felt like needle stabs. The patient 

also exhibited hyperalgesia in the entire foot as well as 

constant tingling sensation the upper lateral malleolus. The 

pain worsened during walking; she experienced stiffness 

and edema with a VAS intensity of approximately 50/100 

on the lateral sole and the top of the foot in addition to 

pain in the foot at the slightest exertion, such as walking 

up or down the stairs. The patient felt a sickly cold sensa-

tion in the heel that was alleviated by using a hot or cold 

pack. An electrophysiologic study performed at the end of 

1st month after the injury indicated findings suggestive of 

damage to the right superficial peroneal nerve or around 

peripheral nerve; however, no abnormal features were ob-

served in a 3-phase bone scan or on thermographic 

examination.

On the first day of the visit, an intravenous regional 

block was performed with 40 cc of 0.5% mepivacaine and 

30 mg of ketorolac. In addition, 300 mg/day of gabapentin 

was administered in three divided dose. The constant tin-

gling sensation and pain the upper lateral malleolus com-

pletely disappeared but she sporadically felt tingling pain 

near the bite area. The pain during walking decreased to 

a VAS intensity of 20/100, but the cold sensation in the 

heel persisted. On the 3rd day, when performing a secon-

dary intravenous regional block with 40 cc 0.5% mepiva-

caine and 30 mg ketorolac, the patient developed urticaria 

in the entire calf with severe pain on the bite site and in 

the stiff and painful regions during walking. Therefore, 

dexamethasone 5 mg was injected through the same in-

travenous route as the mepivacaine injection. The severe 

pain diminished immediately after the injection. 

The next day, the patient had minimal pain, when re-

laxed, and experienced pain with a VAS intensity of 15/100 

on the lateral dorsal part of the foot while wearing shoes 

and walking. However, the sickly cold sensation was still 

present in the heel. On the 5th day, a lumbar sympathetic 

ganglion block was performed on the 2nd and 3rd vertebrae. 

The cold sensation in the heel reduced for 2-3 days after 

the block but returned at the same level as before; there-

fore, we decided to perform a sympathectomy using alcohol. 

The preoperative temperature of both heels was almost the 

same (left heel, 31.1oC; right heel, 31.0oC). 2 ml of contrast 

medium and 2 ml of 4% lidocaine were injected in the sym-

pathetic ganglia at the L2 and L3 level. After a 10-min 

wait to confirm the absence of motor weakness and other 

abnormalities, 3 ml of 99% alcohol was injected on each 

side. The foot temperature at 15 min after the injection 

indicated a difference of 3.3oC between the left (32.1oC) 

and right (35.4oC) side, and the patient felt a burning sen-

sation on her foot. 

The cold sensation in the heel completely disappeared 

2 days after the sympathectomy. The following day, the 

patient was discharged with a VAS score of 10/100 and 

similar levels of pain while walking and relaxing. The dose 

of gabapentin was increased to 600 mg tid. The decrease 

in the pain was maintained during the 2-month follow-up 

period. A reduced dose of gabapentin (300 mg tid) was ad-

ministered for the next 2 months. When the pain dis-

appeared, administration of the drug (gabapentin 300 mg 

tid) as well as follow-up were discontinued.

DISCUSSION

Complex regional pain syndrome (CRPS), characterized 

by continuous pain regardless of the inducing stimulus, 

manifests as at least 3 of 4 categories including sense, 

vascular mobility, edema, and motor function, and it is di-

agnosed as such when ＞2 positive symptoms of the 4 

categories mentioned above are present [1]. In the present 

case, the patient complained of hyperalgesia, allodynia, 

edema, and decreased range of motion after receiving a 

noxious stimulus due to the snake bite. Physical examina-
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tion also indicated hyperalgesia, allodynia, and edema as 

well as peripheral nerve damage. The electrophysiological 

examination confirmed the clinical features and the diag-

nosis of CRPS.

CRPS has several causes, including sympathetic medi-

ated disorder, central sensitization, autoimmunity, ische-

mia, cortical reorganization, nerve damage, and in-

flammation; however, the underlying mechanisms are not 

yet clearly understood [6]. The development of CRPS due 

to a snake bite is very rare, with only 2 reported cases 

worldwide reported thus far [3,4]. Two million people world-

wide experience snakebites each year, of whom 20,000 die 

[7]. Depending upon the type of snakes, bite cases are 

classified into those resulting in local edema and necrosis 

of the bitten limbs and those resulting in systemic neuro-

logical symptoms [7]. Although snakebites cause edema 

and pain that are sufficiently severe to induce compart-

ment syndrome with life-threatening systemic symptoms, 

local symptoms are often insufficiently treated as they are 

hidden by systemic symptoms. 

Of the cytotoxic enzymes in snake venom, phospholi-

pases-A2 and metalloproteases result in inflammation and 

cause local symptoms including edema and pain [8-10]. 

Agkistrodon brevicaudus, A. ussuriensis, and A. saxatilis 

are mainly found in Korea, and common venom compo-

nents among these snakes include the enzymes that be-

long to phospholipase-A2 and metalloprotease categories 

[11]. Animal studies reported the occurrence of hyper-

algesia and allodynia when phospholipase-A2 was injected 

into subcutaneous tissues and muscle. Inflammatory and 

proinflammatory cytokines (interleukin-1, tumor necrosis 

factor-α, bradykinin, substance P, and calcitonin gene-re-

lated peptide) increased, and the development of hyper-

algesia was inhibited when proinflammatory cytokine in-

hibitors were used [8-10]. Levels of inflammatory cyto-

kines were also increased in patients with CRPS [12]. 

Another study reported that noticeable edema is observed 

in cases of snake bites, and that local edema due to in-

flammation causes ischemia and neural compression of the 

peripheral tissues, resulting in permanent tissue damage 

[13]. In the early stage of edema, patients with CRPS also 

experience plasma extravasation-induced edema due to an 

increase in substance P, which is a proinflammatory cyto-

kine [2]. Edema due to extravasation by a 5% dextrose sol-

ution was reported to cause compartment-like syndrome, 

which results in CRPS [14]. In an animal study with re-

perfusion after 3 h of ischemia, CRPS symptoms man-

ifested without any evidence of neural damage. In partic-

ular, the study found that free radical accumulation in is-

chemic conditions induced edema and inflammation be-

cause of blood vessel damage in the deep tissues during 

reperfusion, which could explain how CRPS type 1 might 

develop in the absence of clear neural damage [15].

Thus, in our case, hyperalgesia and allodynia due to 

excessive inflammation by snake venom, decreased move-

ment to avoid pain, free radical accumulation due to ede-

ma-induced reperfusion, and constant pain induced by au-

tonomic nervous system stimulation could result in CRPS.

Despite many studies on CRPS treatment methods, 

very few treatments have been found to be consistently 

effective [2]. Considering that the patient’s pain was still 

localized in the ankle region and that local edema and in-

flammation were present, the authors performed an intra-

venous regional block (IVRB) utilizing local anesthetics and 

ketorolac. Many pain clinicians have conducted IVRB using 

various sympatholytics, anesthetics, and anti-inflamma-

tory drugs to treat CRPS-affected limbs because of its 

convenience and reliability [16,17]. IVRB with Ketorolac is 

reported to be especially useful for the treatment of hyper-

algesia, joint pain, and edema [18]. Ketorolac decreases the 

sensitization associated with prostaglandin E2-mediated 

bradykinin hyperalgesia, tissue ischemia, vasodilation, and 

k-opioid receptors, by inhibiting thromboxane [18,19]. 

In the present case, the patient experienced significant 

pain relief with only 2 trials of IVRB. The short-term ef-

fects of IVRB have been reported in a case series, whereas 

the evidence regarding its long-term effects has not yet 

been sufficiently provided [18]. However, because multi-

modal treatment is generally preferred to single treatment 

for addressing CRPS and since CRPS is an obstinate dis-

ease that is difficult to cure, the application of multimodal 

treatment for its short-term effects (if any) seems rea-

sonable, even though its therapeutic effects are not well 

understood. 

Although the thermographic findings in our patient 

were normal, we performed a sympathetic ganglion block 

as her complaints of a cold sensation persisted. To main-

tain the reduced pain level, a chemical sympathectomy was 

performed by using alcohol, and the pain was remarkably 

reduced. In the current case, intense treatments appear 

to have been helpful because of the relatively short dura-

tion of the symptoms.
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In conclusion, clinicians should acknowledge that the 

development of inflammation and edema due to snake bites 

can result in CRPS. To reduce the occurrence of CRPS, ag-

gressive treatment of early-stage symptoms is necessary.
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