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Abstract
AIM: To investigate whether discharge scoring criteria are as safe as clinical criteria for discharge decision and allow for earlier discharge. 

METHODS: About 220 consecutive outpatients undergoing colonoscopy under sedation with Meperidine plus Midazolam were enrolled and assigned to 2 groups: in Control-group (110 subjects) discharge decision was based on the clinical assessment; in PADSS-group (110 subjects) discharge decision was based on the modified Post-Anaesthetic Discharge Scoring System (PADSS). Measurements of the PADDS score were taken every 20 min after colonoscopy, and patients were discharged after two consecutive PADSS scores ≥ 9. The investigator called each patient 24-48 h after discharge to administer a standardized questionnaire, to detect any delayed complications. Patients in which cecal intubation was not performed and those who were not found at follow-up phone call were excluded from the study.

RESULTS: Thirteen patients (7 in Control-group and 6 in PADSS-group) were excluded from the study. Recovery from sedation was faster in PADSS-group than in Control-group (58.75 ± 18.67 min vs 95.14 ± 10.85 min, respectively; P < 0.001). Recovery time resulted shorter than 60 min in 39 patients of PADSS-group (37.5%), and in no patient of Control-group (P < 0.001). At follow-up phone call, no patient declared any hospital re-admission because of problems related to colonoscopy and/or sedation. Mild delayed post-discharge symptoms occurred in 57 patients in Control-group (55.3%) and in 32 in PADSS-group (30.7%). The most common symptoms were drowsiness, weakness, abdominal distension, and headache. Only 3 subjects needed to take some drugs because of post-discharge symptoms.
CONCLUSION: The Post-Anaesthetic Discharge Scoring System is as safe as the clinical assessment and allows for an earlier patient discharge after colonoscopy performed under sedation. 
© 2013 Baishideng. All rights reserved.
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Core tip: About 220 consecutive outpatients undergoing colonoscopy under sedation were enrolled to investigate whether the Post-Anaesthetic Discharge Scoring System (PADSS) is a safe clinical assessment for earlier patient discharge after colonoscopy. The patients were assigned to two groups: in Control-group (110 subjects) discharge decision was based on the clinical assessment; in PADSS-group (110 subjects) discharge decision was based on the modified PADSS. Recovery from sedation was faster in PADSS-group than in Control-group (58.75 min vs 95.14 min, P < 0.001). Recovery time resulted shorter than 60 min in 39 patients in PADSS-group (37.5%), and in no patient in Control-group (P < 0.001).
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INTRODUCTION

Colonoscopy frequently causes considerable discomfort or pain to patients, and analgesia and sedation are often necessary for a successful colonoscopy. The decision to use premedication and the kind of premedication are influenced by national and cultural differences among countries[1], and by the rules regulating the drugs use. Propofol Deep Sedation is frequently used in some countries such as U.S.A., whereas conscious sedation induced by means of a combination of a benzodiazepine and an opiate is more frequently used in other countries such as Italy[2-5], because of its excellent analgesic and sedative effects[6]. Moreover, Propofol can only be administered by anesthetists in Italy.
The annual number of colonoscopies performed on an outpatient basis is increasing, and the increase is expected to continue, because of the screening programs for the colon cancer prevention that are ongoing in many countries. Likewise, the number of examinations performed under sedation is also increasing, and this fact can cause some problems to digestive endoscopy centers, as they are often not provided with sufficiently spacious observation rooms. At the time of discharge from the digestive endoscopy center, patients should be home-ready: they should be clinically stable and able to rest at home. Although the discharge after ambulatory surgery and anesthesia can involve legal implications[7, 8], there is very little information and documentation about the recovery pattern and home-readiness of the ambulatory gastrointestinal endoscopy. The Guidelines for Sedation in Digestive Endoscopy of the Italian Society of Digestive Endoscopy (SIED) do not recommend the use of discharge scoring systems to assess the home-readiness, and generically state that “the patient must be awake and well-oriented, and vital parameters must be acceptable and stable”[9, 10].
Based on these observations and considering the aging population, it becomes even more important to have clear, evidence-based discharge criteria in clinical use, as patient safety must be our first priority. Several scoring systems have been devised to guide the process of discharge and home-readiness, to ensure patient safety[11]. This prospective study was planned to evaluate whether the discharge scoring criteria are as safe as clinical criteria for discharge decision and allow for earlier discharge. 

MATERIALS AND METHODS
Study population
This prospective, non-randomized study was conducted on a population of 220 consecutive outpatients undergoing ambulatory elective colonoscopy in our Digestive Endoscopy Centre. Inclusion criteria were: age range 18 to 75 years, patients scheduled for elective sedated colonoscopy, and capability (evaluated by the endoscopist) of fully understanding the questionnaire. Exclusion criteria were: American Society of Anestesiology (ASA) risk class 3 or higher[12], previous colonic surgical procedure, willingness to undergo unsedated colonoscopy, inpatient status, planned endoscopic therapy, psychiatric diseases or long-term psychiatric drug addiction, concomitant neoplastic diseases, pregnancy or lactation. The first 110 subjects formed the control group (Co-group), in which discharge decision was based on clinical evaluation; the other 110 subjects formed the study group in which the discharge was based on the modified Post Anaesthetic Discharge Scoring System (PADSS-group)[13].
Oral 4-L polyethylene glycol solution was used in all patients as a preparation for colonoscopy. Conscious sedation was induced by means of an iv combination of Meperidine 40-60 mg plus Midazolam 2-5 mg according to our routine practice, in order to obtain a degree of sedation ranging from 2 to 4 of the Ramsay’s scale[14]. 

The study protocol was approved by the Ethical Committee of our hospital, and all patients enrolled gave their written informed consent to participate in the study.
Outcome measurement

Pre-colonoscopy and during-colonoscopy assessment: For each patient, age, gender, blood pressure (BP), blood oxygen saturation (SaO2), and heart rate (HR) were recorded. Associated medical illnesses were graded according to the American Society of Anesthesiologists’ Physical Status Classification (ASA grade)[12]. Before colonoscopy the anxiety level of the patient was evaluated on a four-point verbal scale, where 1 = no anxiety, 4 = very anxious. Pre-colonoscopy abdominal pain was assessed with the Numerical Analogue Scale (0= no pain; 10= unbearable pain)[15]. Heart rate, blood oxygen saturation, and blood pressure were monitored, and oxygen supplement (2 L/min) was provided throughout the duration of colonoscopy.
Post-colonoscopy assessment: Patients in which cecal intubation was not performed were excluded from the study. After colonoscopy, the patients were followed up in the recovery room., and twenty minutes after the end of colonoscopy they were scored using the Modified Post-Anaesthetic Discharge Scoring System (PADSS) (see Table 1)[13]. Afterwards, they were re-scored every 20 min, until two consecutive PADDS scores ≥ 9 were achieved. 
Using a 9-item questionnaire, the investigator documented each patient’s postoperative course in a follow-up phone call 24-48 h after discharge, to assess any delayed complication. Patients who were not found at follow-up phone call were excluded from the study.

Discharge criteria: (1) Co-group: After colonoscopy, the endoscopist settled the observation time on the basis of patient’s age and clinical conditions, dosage of the administered drugs, and sedation degree. At the end of the observation time, the patient was discharged if BP, HR, and SaO2 were stable; and (2) PADSS-group: Recovery-room nurse discharged the patient after a PADSS score ≥ 9 was achieved in two consecutive measurements. The time from the end of colonoscopy to the patient discharge was recorded.

Estimation of sample size: The test power was exclusively based on the presence of two groups (Co-group and PADSS-group) resulting to be higher than 95% and suitable to reveal differences between discharges times of at least 10 min preserving a P value < 0.05.  

 Statistical analysis 

Interval variables were analyzed using the non parametric Kruskal-Wallis test, and nominal variables were analyzed using the chi-square test, or, if necessary, the Fisher’s exact test. Results were considered statistically significant if P values were < 0.05.

RESULTS

Thirteen patients (7 in Co-group and 6 in PADSS-group) were excluded from the study, as cecal intubation was not performed or the patients were not found at follow-up phone call. Two hundred and seven patients (92 males and 115 females) could be evaluated. Their characteristics are summarized in Table 2. The two groups did not differ for age, gender, pre-colonoscopy anxiety level and ASA classification. No patient needed reversal agents.
Recovery from sedation was faster in PADSS-group than in Co-group (58.75 ± 18.67 min and 95.14 ± 10.85 min, respectively; P < 0.001) (Table 2 and Figure 1). Recovery time resulted shorter than 60 min in 39 patients of PADSS-group (37.5%), and in no patient of Co-group (P < 0.001). 
No early complication occurred in both groups. At follow-up phone call, no patient declared any need of hospital re-admission because of problems related to colonoscopy and/or sedation. Fifty-seven patients in Co-group (55.3%) and 32 in PADSS-group (30.7%) complained of mild post-colonoscopy symptoms (Table 3), but only three of them (2 in Co-group e 1 in PADSS-group) needed to take some drugs for these symptoms. The most common symptoms were drowsiness, weakness, abdominal distension, and headache.
DISCUSSION 

The increasing number of digestive endoscopic examinations performed under sedation has highlighted the problem of the space and personnel required to recover the patients, and the need to identify criteria that can be used to determine when they can safely go home under the care of a friend or relative. Most centers still rely on clinical criteria for practical discharge decision after colonoscopy. Efforts to shorten recovery time by using sedative agents with shorter half life are gaining increasing popularity. The European Guidelines concerning Non-Anaesthesiologist Administered Propofol (NAAP) for Gastrointestinal Endoscopy was published in 2010[16], but 21 national societies of anaesthesiology in Europe signed a Consensus Statement to declare their disagreement with the NAAP guidelines[17]. Moreover, because of the well-known risks of Propofol administration, the manufacturers of the drug have added the following restriction: “For general anesthesia or monitored anesthesia care (MAC) sedation, DIPRIVAN Injectable Emulsion should be administered only by persons trained in the administration of general anesthesia and not involved in the conduct of the surgical/diagnostic procedure”. For these reasons, drugs with a very short duration of action, such as Propofol and Remifentanil, are only administered by anesthetists in Italy, and their use under the direction of a gastroenterologist can have medico-legal implications[18]. Therefore, sedation is generally obtained by means of Meperidine and Midazolam. However, Meperidine is an opioid analgesic with long duration of action (2-4 h)[19], and the duration of the impairment after sedation and post-colonoscopy observation time are unavoidably long.
Several cognitive and psychomotor tests are available to assess the impairment after sedation, but most of them are toilsome and poorly suitable for clinical practice[20-22]. The clinical scoring systems are based on clear, concise and standardized discharge criteria that can be used to determine when patients can safely go home under the care of a relative. The Aldrete scoring system and the PADSS have received widespread acceptance in assessing postanesthetic recovery[23], and are currently used to assess home-readiness after ambulatory surgery. Conversely, to date there is very little information about their use in ambulatory gastrointestinal endoscopy. 
In our study, the PADSS resulted as safe as clinical assessment and allowed for earlier patient discharge after colonoscopy performed under sedation. No patient had to be re-admitted because of complications, and just three patients (2 in Co-group and 1 in PADSS-group) taken some drugs for mild and transient symptoms (Table 3). Our data are comparable to those reported by a previous prospective study, in which the patients undergoing endoscopic procedures under sedation were assessed with the PADSS and were discharged within two hours[24]. Furthermore, in our study 37.5% of patients in PADSS-group could be discharged within 60 min from the end of colonoscopy. This observation is quite interesting, as the patients were only discharged after two consecutive measurements achieving a PADSS score ≥ 9. Since the measurements were taken every 20 min, the theoretical shortest time for patient discharge would be 40 min. We prudentially planned to discharge the patients after two measurements of PADSS score, as there are very few studies dealing with its use in digestive endoscopy, and no specific information is provided in literature on potential discharge problems. However, the discharge time could probably be even shorter, as prior reports suggested that patients can be discharged without problems after just one PADSS score ≥ 9[23].
The patient’s readiness for discharge needs to be addressed in a simple, clear and reproducible manner, to replace subjective clinical impression by assigning numeric values to parameters. Our trial was conducted in a large busy hospital, and its results show that well-defined discharge scoring criteria offer measurable advantage in decreasing total procedure time by shortening recovery time, and can represent a useful tool for all digestive endoscopy centers in which Meperidine is routinely used for sedation. The use of a standardized discharge scoring system can increase the flow of patients through the recovery process and allows for safe discharge without increasing post-discharge complications and without using any additional resources. The shorter mean recovery time achieved in the PADDS-group in comparison with the Control-group (about 37 min) entails a shorter time spent by the nurse in the recovery room. However, it would be quite hard to quantify such a time saving in terms of cost saving, as several patients are contemporaneously followed up by the recovery-room nurse. Nonetheless, the use of a standardized discharge scoring system represents a more cost-efficient manner while still maintaining quality of care, and becomes essential if discharge decision is entrusted to the nursing staff, which needs to evaluate the post-endoscopy course of the patient in a systematic way, applying to physician for consultation only when necessary.
Our study has some limits. First, it is a single centre study. Second, it is not a randomized trial. Moreover, although the scoring criterion is a reliable tool, it can not replace the critical thinking or professional judgment, as it does not allow to identify all the possible problems (for instance, a hypoglicemic crisis). Calculating scores of PADSS entails that post-endoscopy vital sign parameters should be compared with pre-endoscopy values, to ensure the patient’s return to homeostasis. However, if some pre-endoscopy values were abnormally elevated because of anxiety or pain, expecting the post-endoscopy values to be within ± 20% range may not be appropriate.
In conclusion, having well-defined discharge scoring criteria is imperative in order to ensure a quick and safe discharge. Our study suggests that almost all patients undergoing sedation with Meperidine and Midazolam can be discharged within 2 h of colonoscopy, using the modified PADSS score. However, further and wider randomized trials are needed to confirm our observation.
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Background

The number of colonoscopies performed under sedation on an outpatient basis is increasing as the screening programs for the colon cancer prevention are ongoing in many countries. This fact can cause some problem to digestive endoscopy centres, as they are often not provided with sufficiently spacious recovery rooms.
Research frontiers

At the time of discharge after colonoscopy, patients should be home-ready, and this issue can involve legal implications. Nevertheless, there is very little information and documentation about the recovery patterns and home-readiness after colonoscopy, and many guidelines do not include the use of any standardized discharge scoring system.

Innovations and breakthroughs

In this prospective study, recovery from sedation resulted faster in PADSS-group than in Control-group (58.75 min vs 95.14 min, P < 0.001), and no patient had to be re-admitted because of complications. 

Applications

This study demonstrated that the use of PADSS is safe and allows for an earlier patient discharge after colonoscopy performed under sedation.

Terminology

PADSS (Post-Anaesthetic Discharge Scoring System) is a clinical scoring system based on clear, concise and standardized discharge criteria, and is currently used to assess home-readiness after ambulatory surgery. 

Peer review

This is an interesting study, which has important clinical applications.
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Figure 1 Comparison of recovery time for the two groups.

Table 1 Modified Post-Anaesthetic Discharge Scoring System 
	


Categories







Points
	Vital signs


BP and HR ± 20% of pre-endoscopy value


2


BP and HR ± 20%-40% of pre-endoscopy value

1


BP and HR ± 40% of pre-endoscopy value


0

Activity


Steady gait, no dizziness or meets pre-endoscopy level
2


Requires assistance





1


Unable to ambulate





0

Nausea and vomiting


No or minimal/treated with p.o. medication


2


Moderate/treated with parenteral medication

1


Severe/continues despite treatment



0

Pain


Minimal or no pain (Numerical Analogue Scale = 0-3)
2


Moderate (Numerical Analogue Scale = 4-6)

1


Severe (Numerical Analogue Scale = 7-10)


0

Surgical bleeding


None or Minimal (not requiring intervention)

2


Moderate (1 episode of hematemesis or rectal bleeding)
1


Severe (≥ 2 episodes of hematemesis or rectal bleeding)
0

Total score





…..

(Patients’ scoring ≥ 9 for two consecutive measurements are considered fit for discharge home)




BP: Blood pressure; HR: Heart rate.
Table 2 Patients characteristics and main results
	






   Co-group

PADSS-group








      (n = 103)
                    (n = 104)


	Age, mean ± SD, yr 




58.45 ± 11.65

57.21 ± 11.6

Gender, M/F 




46 / 57


46 / 58

ASA class I / II 




40 / 63


41 / 63

Anxiety Level, n

1: none





16


9




2: mild 





75


88


3: moderate
 




10


6


4: severe





2


1

Pain before colonoscopy, mean ± SD


1.9 ± 1.4

1.9 ± 0.6

Recovery time, mean ± SD, minb


95.14 ± 10.85

58.75 ± 18.67

Recovery time < 60 min, n (%)b


0 (0)


39 (37.5)


Early or late severe complications, n


0


0


	bP < 0.001, Post-Anaesthetic Discharge Scoring System (PADSS)-group vs Co-group. ASA: American Society of Anestesiology.



Table 3 Results of pre-endoscopy evaluation phone call

	






     Co-group

PADSS-group








         (n)
                       
 (n)


	Go back to the hospital





0


0

Problems since discharge





57


32


Abdominal distension (with or without pain)

21


7


Fever 







1


2


Pain at the injection site 




4


4


Headache 






15


4


Nausea and/or vomiting 




3


2


Drowsiness or difficult to wake-up 


31


22


Weakness






20


19

Did you take drugs for these problems?



2


1


	


PADSS: Post-Anaesthetic Discharge Scoring System.
