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Introduction: Undeniably, sleep disorders have been known as one of the serious complications of drug-resistant chronic pain. Although insomnia certainly impairs a patient's quality of life, thorough assessment of that related to chronic pain has not been reported thus far. Moreover, insomnia has commonly been assessed only on the basis of patients' subjective descriptions. Therefore, we aimed to objectively evaluate the degree of sleep disturbances in patients with severe chronic pain. We investigated the sleep efficiency of such patients before and after the introduction of spinal cord stimulation(SCS), using an actigraph, a wrist watch-typed medical equipment widely utilized to analyze sleep/wake patterns. 

Methods: Subjects were required to wear an actigraph from  8:00 PM until they woke up, everyday starting from the day before the introduction of SCS to 6 days after the insertion(n=5). We daily determined the sleep efficiency, in other words, the percentage of the actual time spent asleep. Additionally, the intensity of pain before and after the introduction of SCS was evaluated with the use of the 11-point numerical rating scale(NRS), which ranges from 0(no pain) to 10(pain as severe as it could be). We extracted the data for the day of the introduction of SCS since wound pain was anticipated to affect sleep considerably. 

Results: All cases demonstrated the improvement of sleep after the introduction of SCS(before, 62.8%±28.1; after, 73.3±24.5; Wilcoxon rank test, p<0.05). In four out of five cases, we observed the improvement of sleep efficiency as well as NRS(before, 6.0±0.8; after, 2.0±1.4; Wilcoxon rank test, p<0.01). However, one of them indicated the amelioration of sleep even though SCS failed in alleviating pain(NRS=7). 

Discussion: With the use of actigraphs, we succeeded in objectively assessing the severity of sleep disorders. Regarding patients whose pain was effectively treated with SCS, we concluded that the improvement of sleep efficiency occurred subsequent to the reduction of pain, since sleep disturbances are apparently symptoms that commonly result from obstinate pain. Interestingly, we experienced one case in which sleep efficiency improved without the reduction of pain. Thus, SCS may not have raised the quality of sleep simply because of the palliation of pain; previous studies represent the possibility that the electric signal that runs up through the spinal cord may positively affect the neural activities of the brainstem or the hypothalamus responsible for stimulating sleep. SCS has recently been proposed as a feasible treatment for various disorders other than those that cause pain, including ischemic heart diseases and asthma. Our result suggests that sleep disorders irrelevant to pain may also be treated with SCS as well.
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