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Colonoscopy remains a difficult and at times frustratingly lengthy procedure, and it has been suggested that a trainee endoscopist may need to perform over 200 supervised examinations to become reasonably proficient [1]. The passage of a flexible endoscope along a floppy, highly distensible and mobile length of bowel frequently causes painful looping of the instrument [2]. As stated in a recent edition of a standard textbook, “some stretching of peritoneal attachments is inevitable, at least transiently, during colonoscopy. This may cause gnawing or acute unpleasant visceral pain. Coupled with the sensation of rectal fullness simulating the desire to defaecate, this makes a slow examination difficult to bear for some patients …” [3].

If we accept that a degree of pain and discomfort will accompany colonoscopy, why does the provision of sedation and analgesia vary so much throughout the world? In Great Britain and the United States of America, the vast majority of colonoscopies are carried out using some form of intravenous sedation, most commonly a benzodiazepine in combination with an opioid [2]
          [3]
. In France about 80 % of colonoscopies are performed under general anaesthesia [4] while, in contrast, in Germany [5] and Finland [6] most examinations are conducted without any form of sedation whatsoever.

National differences in sedation practice may reflect many different factors. These include the personal preference and training of the endoscopist, the availability of anaesthetic services, the need to train colleagues in endoscopic techniques, the cost and availability of monitoring equipment, differences in the availability and use of the commonly used drugs and, importantly, the expectation of the patient. In the UK there has been a reduction in the dose of intravenous sedatives used by many endoscopists compared with even a few years ago, following, among other things, publication of guidelines [7] and a survey that looked at the morbidity and mortality associated with flexible upper gastrointestinal endoscopy [8]. In the case of colonoscopy, the combination of a benzodiazepine and an opioid remains the most common form of sedo-analgesia [9]. Conscious sedation may be defined as the use of sedative techniques to produce a sedated patient who is able to respond to verbal commands. If the patient is unresponsive, by definition, a general anaesthetic has been administered, with all the clinical and legal implications that this holds.

Do agents such as propofol have any place in endoscopic practice? Propofol (2,6-diisopropylphenol), a chemically inert phenol derivative, is a short-acting anaesthetic agent with a rapid onset of action. It produces unconsciousness within 30 seconds and is used by anaesthetists to induce and maintain general anaesthesia, and for conscious sedation [9]. Propofol is administered intravenously either in bolus doses or by continuous infusion. Use of propofol by nonanaesthetists to produce sedation remains controversial. The concentrations of propofol required for sedation range from 1.0 to 2.5 μg/ml. Concentrations needed for the maintenance of anaesthesia in normal individuals vary between 3.0 and 6.0 μg/ml [10]. When administered as a sole agent, single intravenous bolus doses of 0.75 - 1.0 mg/kg are required for sedation, whilst for the induction of anaesthesia the dose would be 2.0 - 3.0 mg/kg. The use of bolus doses will necessitate repetition every few minutes. Practically, for anything other than short procedures a continuous infusion will be required [9].

Propofol has a short recovery time that makes it suitable as an intravenous agent for day-case anaesthesia and sedation. In practical terms, no matter how long the infusion period, recovery will occur within 10 - 20 minutes once it is discontinued. This is because propofol is rapidly metabolized, principally by conjugation in the liver [10]. There may even be some metabolism within the gastrointestinal tract [11].

Anaesthetists have used propofol in combination with low doses of midazolam fentanyl and alfentanil to produce effective sedo-analgesia [9]. However, non-anaesthetists need to be extremely wary of this sort of practice since propofol acts synergistically with both midazolam [12] and alfentanil [13]. Such synergism can result in the unplanned induction of anaesthesia, with potentially disastrous consequences for those without training in anaesthesia and experience in airway maintenance and manual inflation of the lungs [9]. In addition, propofol used as a sole agent can cause both cardiovascular and respiratory depression and, if it is used in combination with drugs such as fentanyl which may stimulate the vagus, there can be severe or even life-threatening bradycardias [14].

Freeman [15], quoting the work of Carlsson and Grattidge [16] on the use of propofol for upper gastrointestinal endoscopy, concluded that “… this agent produces significant respiratory depression, pain on injection, and usually requires continuous infusion. Its narrow therapeutic range and demands associated with its administration probably render propofol ill-suited to use by gastrointestinal endoscopists …”

Others take an opposing view. Roseveare and colleagues published two studies in this journal in 1998 on the use of intermittent patient-controlled sedation and analgesia using propofol and alfentanil for colonoscopy [17]
          [18]
. In the latter study [18], patients undergoing colonoscopy were randomized either to receive an intravenous bolus of pethidine (50 mg) and Diazemuls (10 - 20 mg), or to receive self-administered 0.5 ml boluses of a mixture of propofol (10 mg/ml) and alfentanil (25 μg/ml) as required. An anaesthetist was present throughout the procedure. The median dose of the drugs infused in the patient-controlled sedation (PCS) group was 105 mg of propofol and 0.13 mg of alfentanil. The PCS group reported significantly more pain than the pethidine-Diazemuls group, but patient satisfaction in both groups was good, and predictably the recovery period was much shorter in the propofol group than in the pethidine-Diazemuls group (median 10 minutes, compared with 40 minutes; P < 0.0001). The median cost of the drugs, tubing and syringes was ¥ 5.46 for the PCS group and ¥ 2.94 for the pethidine-Diazemuls group. However, the authors felt it prudent to have an anaesthetist present during the use of propofol [18]. If this sort of cover is thought to be necessary when propofol is used, it represents an additional expense.

In this edition of Endoscopy, Reimann and colleagues report their experience of propofol; this time in combination with a benzodiazepine rather than an opioid [19]. Their paper entitled “Synergistic sedation with low-dose midazolam and propofol for colonoscopy” reports a study of 79 patients undergoing colonoscopy who were randomly assigned to receive either midazolam with or without nalbuphine (group I), or midazolam (2 mg) and repetitive increments of propofol (group II). Unsurprisingly, patients in group I required a relatively large dose of midazolam (mean dose 9 mg), and 59 % subsequently needed additional analgesia with nalbuphine (mean dose 20 mg) to ensure completion of the colonoscopy. Equally predictably, group II patients in the “synergistic sedation” group who received only 2 mg of midazolam and a relatively modest dose of propofol recovered much sooner after the procedure (mean time 17 minutes) compared with recovery times in group I (mean time 93 minutes). Perhaps of more interest is that patients treated with the propofol-low-dose midazolam combination rated the procedure as more comfortable than did those in the midazolam-nalbuphine group (81 % vs. 50 %), despite a lower proportion of patients having complete amnesia. The endoscopists rated the quality of the sedation to be similar in the two groups [19].

Are there wider lessons to be learnt from this study? The normal recommendations for endoscopists using an opioid-benzodiazepine combination are that the opioid drug should be administered first, in a dose of about one-quarter of that which might be administered if the drug was to be used on its own, and that the benzodiazepine should then be given by careful titration [9]
          [20]
. Had Reimann and colleagues [19] given nalbuphine to all the group I patients first and then titrated the midazolam it might have been safer and would, almost certainly, have led to the use of a dose of midazolam considerably less than the median of 9 mg used in their study. This, in turn, might have reduced the recovery time in that group. It is considered unacceptable in anaesthetic circles for oxygen saturation levels to fall below 85 % [21], as happened to 22 % of patients in the midazolam-nalbuphine group and 19 % in the midazolam-propofol group. These levels are frankly dangerous, and the routine use of supplemental oxygen would have greatly reduced this unnecessary risk to the patients [21]
          [22]
          [23]
.

Also in this edition of Endoscopy is a paper by Jung and colleagues [24] on the use of propofol as an alternative to midazolam for sedation in endoscopic retrograde cholangiopancreatography (ERCP). We were pleased to see that all patients received routine supplemental oxygen and an anaesthetist administered the propofol in every case [24]. This was wise since “… one patient in the propofol group suffered a protracted apneic phase accompanied by hypotension that was managed by manual ventilation and drug therapy …” [24].

If sedation is used for any endoscopic technique, it should be as safe as possible. It is easy for an endoscopist to administer an “anaesthetic” dose unwittingly, rather than a “conscious sedation” dose, when using i.v. benzodiazepines either alone or in combination with an opioid drug. This is clearly demonstrated by the episodes of desaturation seen in the study by Reimann et al. [19]. The smaller therapeutic ratio seen with propofol means that, in our opinion, there is an inadequate margin of safety when this drug is used by non-anaesthetists. In addition, as anaesthetists are rarely, if ever, available to supervise endoscopic sessions in many parts of the world, this makes the widespread adoption of propofol in endoscopic practice unlikely for safety reasons.

There is still a need for studies that look at the 30-day morbidity and mortality associated with colonoscopy and ERCP with the same detail as those previously published about flexible upper gastrointestinal endoscopy [8]. In the meantime, there are simple clinical practices that can increase patient safety. These include oxygen supplementation, adequate periprocedural monitoring and the use of carefully selected sedation techniques which follow basic principles [7]
          [9]
          [21]
. With regard to colonoscopy, perhaps the optimal clinical situation is for the procedure to be carried out without either sedation or general anaesthesia, and there have been recent studies which compared sedated with unsedated colonoscopy [5]
          [6]
          [25]
. An alternative would be to offer brief analgesia when needed, with the use of patient-administered inhalation of nitrous oxide-oxygen mixtures [26]. Avoiding the use of i.v. sedation and/or general anaesthesia would reduce cost. 

Many now believe that if the cost of colonoscopy could be reduced, then a one-time colonoscopy at age 60 might be the most cost-effective method for colorectal cancer screening [27]. For this policy to be adopted we need to have a better understanding of where, why and how pain is produced during colonoscopy. We need to design endoscopes which are ergodynamically more efficient for the endoscopist and more comfortable for the patient. Non-radiological magnetic endoscope imaging systems [28]
          [29]
          [30]
, in combination with the use of thinner and floppier endoscopes [31] which can be intermittently stiffened [32], may be one way forward.

Sedation for any form of endoscopy carries a cost to the patients in terms of morbidity and mortality. Death rates quoted in connection with these procedures [8] remain at levels which horrify anaesthetists [21], and we have to continue our efforts to improve patient safety. Unfortunately, many endoscopists (and their patients) are likely to need a lot more persuading before giving up the idea of routine sedation and analgesia prior to colonoscopy.
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