Drug Interactions: Beyond the Hypnotic/Opioid Balance?
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Introduction: The Noxious Stimulation Response Index (NSRI) is a model of opioid/hypnotic synergism on response to noxious stimuli, including both drug concentrations and age, and expressing a probability of response to 2 stimulations: laryngoscopy and shaking-and shouting (Luginbuhl Anesthesiol 2010). Ranging from 100 to 0, NSRI is implemented in a 2D display device used to guide drug adjustments (Smart Pilot View, Drager). Whereas many data are available about incision, drug balance during surgery is poorly described. The aim of this preliminary study was to describe the optimal drugs concentrations and NSRI values during various various types of surgery and the influence of the anesthesia protocol.


Methods: Two data set were used.
Prospective set: After informed consent, patients scheduled for cancer surgeries were included. In abdominal surgery, desflurane or sevoflurane without N2O were adjusted to BIS, remifentanil TCI to blood pressure (BP), all had ketamine and atracurium, and epidural analgesia as often as possible. Thyroid surgery had the same protocol except epidural. In breast surgery, sevoflurane or propofol and remifentanil TCI without muscle relaxant were adjusted to clinical response. During surgery, the physician in charge recorded the couple of stable opioid/hypnotic concentrations he considered optimal for this case.
Retrospective set: In a previous paper (Lortat-Jacob, Anaesthesia 2009), patients scheduled for abdominal surgery had been randomized to breeze air or N2O mixture (50%). All received desflurane and remifentanil, without ketamine, nor epidural. From automatic monitoring recording, median drug concentrations when both BIS and BP were in the desired range were retrieved for analysis.
For each couple of values, NSRI was calculated off line. Types of surgery or anesthesia protocols were compared using Student t-test.


Results: Prospectively, 33 patients were included for abdominal, 10 for thyroid and 113 for breast surgery (table 1).. Drug concentrations and NSRI were similar whatever the type of surgery.
Epidural analgesia reduced desflurane and even more remifentanil requirements, especially during laparotomy, and resulted in higher values of NSRI. Breast surgery required rather high concentrations to prevent motor response in all patients.

Retrospectively, 79 patients were analyzed (table 2). Urology had lower requirements than other abdominal procedures. N2O reduced significantly desflurane but not remifentanil needs during laparotomy and increased NSRI values. 


Discussion: Type of surgical stimulation influenced few the concentrations maintained and the corresponding NSRI. It may be due to a predominent influence of coanalgesics (N2O, ketamine or epidural), suggesting that NSRI should take into account these drugs.
Also, one can imagine that the drugs used have large therapeutic windows and drug delivery titrated to adverse effects resulted in high doses for all. Down titration, systematic or guided on NSRI may help delivering to every patient the minimal concentrations he really needs.

