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summary
Monitoring depth of general anesthesia
One of the objectives of modern anesthesia is to ensure adequate depth of anesthesia to prevent awareness without inadvertently overloading the patients with potent drugs. One of the achievements of modern anesthesia is the ability to monitor depth of anesthesia.

Adequate surgical anesthesia must achieve three goals: immobility, amnesia and absence of awareness. After the evidence of anesthetic lipophilicity was presented it was assumed that all these actions were accomplished at some unitary site. A body of evidence has now accumulated demonstrating that for many anesthetic agents, the dose required to suppress consciousness exceeds the amnestic dose but is substantially less than that required for surgical immobility during noxious stimuli. This suggests that these three dimensions may be mediated by different regions of the central nervous system, the variability among anesthetics of the ratios of concentrations needed to suppress consciousness, to block memory, and to achieve surgical immobility further invalidate the unitary hypothesis. (John ER and prichep LS, 2005)
The term anesthesia originally meant "the state in which a patient is insensible to the trauma of surgery." Although, the science of anesthesiology has advanced rapidly, defining, measuring, and understanding depth of anesthesia has moved ahead slowly. Indeed, we are yet to define properly the phenomenon that we use in our everyday practice to render patients insensitive to the trauma of surgery. Prys-Roberts defined anesthesia as the state in which, as a result of drug induced unconsciousness, the patient neither perceives nor recalls noxious stimuli. He further stated that analgesia, muscle relaxation, and suppression of autonomic activity are not the components of anesthesia, but should be considered as desirable supplements to the state of anesthesia as a means to enable surgery to be performed. Although awareness during surgery was not unknown before the use of muscle relaxants, the use of small concentrations of anesthetics with muscle relaxants resulted in some patients being aware during surgery. (Deepak K, Tempe, MD, 2001)
Memory is not a single entity. Current classification distinguishes between two types: explicit, or conscious memory, and implicit or unconscious memory. Explicit memory refers to the conscious recollecting of previous experiences. Implicit memory, by contrast, refers to changes in performance or behavior that are produced by previous experiences but without any conscious recollection of those experiences.

Incidence of awareness during anesthesia and surgery is variable and depends on the type of surgery, the anesthetics used, and the timing of and technique for, evaluating awareness and recall. Awareness occurs in 20,40,000 patients out of every 20 million US surgeries(or between 0.1% and 0.2% of US surgeries) every year, (Sebel PS, 2004) but it may be>40% in certain high risk patients, like, those with multiple trauma, caesarean section, cardiac surgery and haemodynamically unstable patients. (Dierdof SF, 1996) Intra-operative awareness is a major medico-legal liability to the anesthesiologists and can lead to postoperative psychosomatic dysfunction in the patient, and therefore should be avoided at all costs.

One approach to understanding the critical mechanisms by which general anesthetics suppress awareness is to seek for invariant changes in the human brain as patients lose and regain consciousness under the effects of a variety of anesthetics agents. Such information is increasingly available from a variety of electrophysiologic instruments that have been developed. Some researchers have investigated the feasibility of anesthesia monitors using heart rate variability and respiratory sinus arrhythmia and electromyography of the frontalis and orbicularis muscles, or the Facial Electromyographic Index.

The Bispectral Index monitor relies on spectral analysis of electroencephalogram, The Patient State Analyzer, PSA monitor computes a different multivariate quantitative electroencephalographic index called the patient State Index to assess the depth of anesthesia. The dimensionless Narcotrend index monitor is a new index based on quantitative electroencephalographic pattern recognition, Entropy measures have also been utilized to evaluate level of conscious induced by anesthetic, Evoked potentials (EPs) are a series of oscillations in the brain electrical activity that are time-locked to the presentation of a stimulus. The AEP can be divided into several domains as a function of latency. The brain stem auditory evoked response, the next domain in the AEP is the mid-latency response or MLAEP. (Ghoneim, M.M., 2000)
Future

At present, it is unlikely that any single method is found to measure the depth of anesthesia reliably for anesthetic agents. The only reliable way of determining depth of anesthesia will require a measure of cerebral activity and a localization of the activity to specific cortical regions and areas in brain stem, in real time.

Position emission tomography(PET)

It has been used in limited studies. PET scanning revealed that propofol anesthesia has a widespread suppressive  effect on cerebral metabolism. This approach may lead to the adoption of a standard, absolute scale of anesthetic depth; against which other measures can be calibrated. However, it is an invasive method and cannot be used in routine cases.
Aim of the work

To discuss awareness during anesthesia regarding its predisposing factors, its effects and the new trends in monitoring the depth of anesthesia.
