Hindawi Publishing Corporation
Gastroenterology Research and Practice
Volume 2015, Article ID 497176, 5 pages
http://dx.doi.org/10.1155/2015/497176

Research Article

Contrasting Perspectives of Anesthesiologists and
Gastroenterologists on the Optimal Time Interval between
Bowel Preparation and Endoscopic Sedation

Deepak Agrawal,' Javier Marull,> Chenlu Tian,' and Don C. Rockey’

!Division of Digestive and Liver Diseases, University of Texas Southwestern Medical Center, Dallas, TX 75390, USA
’Department of Anesthesiology, University of Texas Southwestern Medical Center, Dallas, TX 75390, USA
’Department of Internal Medicine, Medical University of South Carolina, Charleston, SC 29425, USA

Correspondence should be addressed to Deepak Agrawal; deepak.agrawal@utsouthwestern.edu

Received 15 March 2015; Revised 10 June 2015; Accepted 11 June 2015
Academic Editor: Antoni Castells

Copyright © 2015 Deepak Agrawal et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

Background. The optimal time interval between the last ingestion of bowel prep and sedation for colonoscopy remains controversial,
despite guidelines that sedation can be administered 2 hours after consumption of clear liquids. Objective. To determine current
practice patterns among anesthesiologists and gastroenterologists regarding the optimal time interval for sedation after last
ingestion of bowel prep and to understand the rationale underlying their beliefs. Design. Questionnaire survey of anesthesiologists
and gastroenterologists in the USA. The questions were focused on the preferred time interval of endoscopy after a polyethylene
glycol based preparation in routine cases and select conditions. Results. Responses were received from 109 anesthesiologists and 112
gastroenterologists. 96% of anesthesiologists recommended waiting longer than 2 hours until sedation, in contrast to only 26% of
gastroenterologists. The main reason for waiting >2 hours was that PEG was not considered a clear liquid. Most anesthesiologists,
but not gastroenterologists, waited longer in patients with history of diabetes or reflux. Conclusions. Anesthesiologists and
gastroenterologists do not agree on the optimal interval for sedation after last drink of bowel prep. Most anesthesiologists prefer to
wait longer than the recommended 2 hours for clear liquids. The data suggest a need for clearer guidelines on this issue.

1. Introduction

Polyethylene glycol electrolyte solution (PEG, Golytely) is
widely used to cleanse the bowel before colonoscopy. Recent
studies advocate use of “split dosing” (taking a portion the
night before and finishing the remainder in the morning
several hours prior to scheduled colonoscopy) because it
leads to superior bowel preparation, higher polyp detection,
and greater patient compliance [1-3]. A shorter interval of
3-5 hours between the time of ingestion of the last PEG
solution and start of colonoscopy also predicts optimal bowel
preparation quality [4, 5]. Despite these data, split dosing is
currently not widely implemented. The primary reason for
this appears to be that, because of concerns over potential
pulmonary aspiration from residual gastric contents, many
physicians recommend waiting at least 6-8 hours after fin-
ishing drinking colon prep before sedation for the procedure

[3, 6]. Unfortunately, this practice is difficult from a practical
standpoint. For a patient scheduled to have a colonoscopy at 9
AM, they would have to be up at 3-5 AM to drink their bowel
prep.

Current recommendations concerning the most appro-
priate fasting interval appear to come primarily from anes-
thesiologists. American Society of Anesthesiologists (ASA)
guidelines that state that healthy patients may take clear
liquids up to 2 hours before administration of anesthesia
[7]. It has been our experience that most gastroenterologists
consider PEG based solutions to be a clear liquid. This would
suggest that based on ASA guidelines a 2-hour time interval
between ingestion of PEG and sedation is appropriate. Poten-
tial divergence of opinion among gastroenterologists and
anesthesiologists has often been inferred but not quantified or
openly discussed. We conducted a survey study to understand
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TABLE 1: Optimal time interval between bowel preparation and sedation.
Time interval between finishing bowel prep and sedation (hrs) Total
2 3 4 6 7 8
Anesthesiologists 4 (4%) 72 (66%) 26 (24%) 7 (6%) 109 (100%)
Gastroenterologists 83 (74%) 2 (2%) 20 (18%) 7 (6%) 112 (100%)

practices and beliefs of anesthesiologists and gastroenterolo-
gists regarding the optimal time interval between ingestion of
the last bowel preparation and performance of endoscopy.

2. Methods

A questionnaire was constructed by interviewing gastroen-
terologists and anesthesiologists from our institution and
having them answer questions in an open-ended manner.
Responses were used to construct the final questionnaire,
which was then distributed to 30 gastroenterologists and
anesthesiologists and their directors from 3 different insti-
tutions; subsequently, feedback from this group was used
to perform linguistic, internal, and external validation. The
questionnaire was then distributed to chiefs and/or directors
of anesthesiology and gastroenterology at academic hospitals
in the United States by sending them direct emails. We chose
to focus the survey on chiefs and directors since they are
considered experts in their fields and dictate policies at their
respective institutions. The academic hospitals we contacted
were the gastroenterology fellowship programs listed by the
American College of Gastroenterology.

The questions in the survey were as follows. (1) How many
hours do you wait to perform moderate or deep sedation
after a patient has finished drinking their PEG based bowel
prep? (2) If you wait >2 hours, why?: I do not consider PEG
solution (Golytely) as a clear liquid; I am concerned about the
volume of liquid ingested; the risk of aspiration is low but it
causes more lung injury if aspirated; there is no data on safety
so I take a more conservative approach. (3) If the patient
has a history of diabetes (without gastroparesis), proven
gastroparesis, or gastroesophageal reflux disease (GERD),
would the time interval change; that is, would you wait
longer?

Data were summarized using descriptive statistics. Response
rates were calculated as number of questionnaires with
responses divided by number of questionnaires distributed.
Comparisons between groups were measured with the Z test
of proportions.

3. Results

The survey was distributed to 130 gastroenterologists and
responses were received from 112, for a response rate of 86%.
For the anesthesiologists, the questionnaire was sent to 120
anesthesiologists and responses were received from 109, for a
response rate of 91%. At the centers participating in the study,
the method of sedation administered was at the discretion
of the endoscopist. Deep sedation was administered by
anesthesiology provider and moderate sedation by the nurses
under supervision of the endoscopist.

TABLE 2: Reasons given by respondents for waiting >2 hours.

Anesthesiologists Gastroenterologists

N =105/109 N =29/112
(96%) (26%)

PEG is not a clear liquid 81% 52%
F)oncern about volume 3% 5%
ingested

PI?G causes more lung 0 3%
injury

No data on safety 5% 38%

Among gastroenterologists, 83 out of 112 (74%) deemed
2 hours a sufficient interval between last ingestion of PEG
and the start of colonoscopy compared to only 4 out of
109 (4%) anesthesiologists (Table 1). More anesthesiologists
considered 4 hours (66%) and 6 hours (24%) to be the optimal
time interval (Table 1) (P < 0.05 for the difference between
gastroenterologists and anesthesiologists who would wait 2
hours after finishing a colonoscopy prep). The most common
reason for choosing a time interval >2 hours was that PEG
was not considered a clear liquid (81%) (Table 2).

For patients with history of diabetes (without gastro-
paresis), 72% of anesthesiologists preferred to wait longer,
compared to only 2% of gastroenterologists (P < 0.05). For
a patient with history of GERD, 60% of anesthesiologists
preferred to wait longer, while no gastroenterologist believed
a longer duration of waiting was required (P < 0.05). For a
patient with history of gastroparesis, 58% of anesthesiologists
preferred to wait longer, while 33% of gastroenterologists
preferred to wait longer (P < 0.05). The proportions of
physicians choosing to wait specific time intervals varied
among the three clinical scenarios (Figures 1(a), 1(b), and

1(c)).

4. Discussion

The increasing use of deep sedation for colonoscopies has
greatly increased collaboration between gastroenterologists
and anesthesiologists. It is therefore essential that the two
groups of providers agree on what constitutes appropriate
management of patients undergoing colonoscopy. Our sur-
vey found a very significant disconnect between anesthesi-
ologists and gastroenterologists regarding appropriate time
interval for administration of PEG and performance of seda-
tion. Specifically, anesthesiologists preferred to wait longer
intervals (4-6 hours) after ingestion of bowel preparation
prior to sedation compared to gastroenterologists (2 hours).

Our results have important practical implications.
Despite strong evidence that split bowel preparations result
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FIGURE 1: (a) Optimal time interval between last ingestion of bowel preparation and starting endoscopy in diabetics. (b) Optimal time interval
between last ingestion of bowel preparation and starting endoscopy in patients with gastroparesis. (c) Optimal time interval between last
ingestion of bowel preparation and starting endoscopy in patients with reflux.

in better colon preparation and hence increased adenoma
detection rate [8], practitioners remain hesitant to prescribe
it, apparently because most anesthesiologists recommend
waiting 4-6 hours for sedation after ingestion of bowel
preparation. This increased waiting results in conflicts in
endoscopy scheduling, affects flow in the endoscopy lab, and
may impede patient care [9]. For example, many endoscopy
centers use split-prep only for patients scheduled in the
afternoon to avoid having patients get up at 2 AM or 4 AM
to finish the second dose.

Our study also raises a fundamental question: is PEG
bowel prep (Golytely) a clear liquid? By definition, polyethy-
lene glycol powder mixed in water is a clear liquid since the
solution is transparent, but most anesthesiologists and some
gastroenterologists who preferred to wait longer than 2 hours
after did not consider it a clear liquid. One explanation is
that even though PEG “looks” clear, it does not “behave”
as a clear liquid. PEG solution is hyperosmotic and concern
is that aspiration of PEG solution may be more dangerous
than aspiration of gastric contents. There are reported cases of

pulmonary edema and chemical pneumonitis after aspiration
of PEG solution [10-13]. However, most of these cases were
associated with administration of PEG via NG tube and
aspiration occurred even before sedation. Interestingly, in our
study, none of the anesthesiologists expressed that concern.

Another concern has been that the large volume of liquid
ingested may increase aspiration risk. However, the actual
gastric residual volume two hours after ingestion of bowel
prep and in overnight fasting patients has been shown to be
similar [14-16]. In a recent prospective study of 49 patients,
gastric residual volume was found to be less than 20 mL, 2-3
hours after drinking a PEG prep [17]. The ASA also states that
the “volume of ingested liquid is less important than the type
of liquid ingested.”

A further finding of our study was that for conditions
which can possibly delay gastric emptying such as diabetes
and gastroparesis an overwhelming majority of anesthesiol-
ogists favor the conservative approach of lengthening wait
times to 6 hours or even 8 hours whereas the majority of
gastroenterologists remain at 2 hours unless there is known



gastroparesis. Although data is limited, recent studies do
not substantiate longer wait intervals in diabetics without
gastroparesis. A population-based cohort study showed that
gastroparesis occurs in only 1% of type 2 diabetics and 5.2% of
type 1 diabetics over a 10-year time period [18]. Interestingly,
even with an established diagnosis of gastroparesis, 50%
liquid emptying time has been reported to be much shorter
than 2 hours [19, 20].

Waiting a longer period of time between PEG and pro-
cedure for a patient who has gastroesophageal reflux disease
is controversial. Symptoms of reflux disease are exceedingly
common so this issue is especially pertinent. Remarkably,
65% of anesthesiologists but no gastroenterologist in the
survey considered history of reflux to be important. It should
be emphasized that there are no data available to support
the premise that gastroesophageal reflux disease increases the
risk of gastric aspiration.

Another issue that may influence anesthesiologists’ deci-
sion to wait longer is the perceived responsibility and
medicolegal liability if pulmonary aspiration occurs. Aspi-
ration is considered a complication of sedation and if the
anesthesiologist believes that waiting longer than 2 hours
decreases this risk, then they are likely to take a more cautious
route. A gastroenterologist, on the other hand, is primarily
concerned about quality of the colonoscopy and detection
of polyps and so favors a more aggressive preparation and
waiting a shorter time interval before colonoscopy. There is
a misalignment of risks and rewards for gastroenterologists
and anesthesiologists, and they predictably respond to it.

Our study has limitations. First, our sample size is small
and limited to the opinions of the chiefs and directors of
gastroenterology and anesthesiology at academic institutions.
However, we surmise that our respondents are also more
likely in a position to guide policies and recommendations.
Furthermore, the institutions we contacted are training
programs for future gastroenterologists and anesthesiolo-
gists, so the opinions of key leaders at these institutions
would likely be passed on as teachings and the practices
would continue. Second, colonoscopies performed at these
academic institutions represent only a small fraction of
colonoscopies performed in the USA, so the opinions of the
respondents do not necessarily reflect the practice patterns
in the community. Third, we did not assess the knowledge
of the anesthesiologists regarding importance of a shorter
time interval between ingestion of bowel preparation solution
and performance of colonoscopy. Thus, it is possible that
well-informed anesthesiologists might be more likely to allow
a shorter time interval. Notwithstanding, this would not
change the data captured and may suggest a need for further
education about bowel preparation.

In this study, we have shown how two members of the
same team, anesthesiologists and gastroenterologists, would
manage the same patient differently, guided by their habits,
experiences, and interests. This observation had often been
stated but rarely acknowledged or quantified, thus creating a
barrier to a meaningful dialogue between them. We hope that
our findings will provide the impetus for the two societies
to come together and develop joint guidelines on these
important issues.
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5. Conclusions

Anesthesiologists and gastroenterologists do not agree on
the interval for sedation after last drink of bowel prep. Most
anesthesiologists prefer to wait longer than the recommended
2 hours for clear liquids. There is an urgent need for clearer
guidelines on this issue for optimal management of patients
undergoing colonoscopy.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] H.-M. Chiu, J.-T. Lin, H.-P. Wang, Y.-C. Lee, and M.-S. Wu, “The
impact of colon preparation timing on colonoscopic detection
of colorectal neoplasms—a prospective endoscopist-blinded
randomized trial,” The American Journal of Gastroenterology,
vol. 101, no. 12, pp. 2719-2725, 2006.

[2] A. M. A. El Sayed, Z. A. Kanafani, E H. Mourad et al,
“A randomized single-blind trial of whole versus split-dose
polyethylene glycol-electrolyte solution for colonoscopy prepa-
ration,” Gastrointestinal Endoscopy, vol. 58, no. 1, pp. 36-40,
2003.

[3] R. Z. Unger, S. P. Amstutz, D. H. Seo, M. Huffman, and D.
K. Rex, “Willingness to undergo split-dose bowel preparation
for colonoscopy and compliance with split-dose instructions,;”
Digestive Diseases and Sciences, vol. 55, no. 7, pp. 2030-2034,
2010.

[4] E. H. Seo, T. O. Kim, M. J. Park et al., “Optimal preparation-
to-colonoscopy interval in split-dose PEG bowel preparation
determines satisfactory bowel preparation quality: an observa-
tional prospective study,” Gastrointestinal Endoscopy, vol. 75, no.
3, pp. 583-590, 2012.

[5] A. A. Siddiqui, K. Yang, S. J. Spechler et al., “Duration of
the interval between the completion of bowel preparation and
the start of colonoscopy predicts bowel-preparation quality,”
Gastrointestinal Endoscopy, vol. 69, no. 3, pp. 700-706, 2009.

[6] M. A. Khan, Z. Piotrowski, and M. D. Brown, “Patient accep-
tance, convenience, and efficacy of single-dose versus split-dose
colonoscopy bowel preparation,” Journal of Clinical Gastroen-
terology, vol. 44, no. 4, pp. 310-311, 2010.

[7] American Society of Anesthesiologists Committee, “Practice
guidelines for preoperative fasting and the use of pharmacologic
agents to reduce the risk of pulmonary aspiration: application
to healthy patients undergoing elective procedures: an updated
report by the American Society of Anesthesiologists Committee
on Standards and Practice Parameters,” Anesthesiology, vol. 114,
no. 3, pp. 495-511, 2011.

[8] S. R. Gurudu, E C. Ramirez, M. E. Harrison, J. A. Leighton,
and M. D. Crowell, “Increased adenoma detection rate with
system-wide implementation of a split-dose preparation for
colonoscopy,” Gastrointestinal Endoscopy, vol. 76, no. 3, pp.
603.e1-608.el, 2012.

[9] H. Liu, D. A. Waxman, R. Main, and S. Mattke, “Utilization of
anesthesia services during outpatient endoscopies and colono-
scopies and associated spending in 2003-2009,” The Journal of
the American Medical Association, vol. 307, no. 11, pp. 1178-1184,
2012.



Gastroenterology Research and Practice

(10]

(11]

(12]

(16]

(17]

(19]

(20]

P. de Graaf, C. Slagt, J. L. C. A. de Graaf, and R. J. L. E. Loffeld,
“Fatal aspiration of polyethylene glycol solution,” Netherlands
Journal of Medicine, vol. 64, no. 6, pp. 196-198, 2006.

H.-U. Marschall and E Bartels, “Life-threatening complica-
tions of nasogastric administration of polyethylene glycol-

electrolyte solutions (Golytely) for bowel cleansing,” Gastroin-
testinal Endoscopy, vol. 47, no. 5, pp. 408-410, 1998.

G.-Y. Hur, S.-Y. Lee, J.-J. Shim, K.-H. In, K.-H. Kang, and S.-
H. Yoo, “Aspiration pneumonia due to polyethylene glycol-
electrolyte solution (Golytely) treated by bronchoalveolar
lavage,” Respirology, vol. 13, no. 1, pp. 152-154, 2008.

P. Hastier, S. Bellon, C. Perrin et al., “Acute respiratory distress
syndrome with fatal outcome after inhalation of polyethylene
glycol during preparation for colonoscopy,” Gastroentérologie
Clinique et Biologique, vol. 20, pp. 216-217, 1996.

M. Huffman, R. Z. Unger, C. Thatikonda, S. Amstutz, and
D. K. Rex, “Split-dose bowel preparation for colonoscopy and
residual gastric fluid volume: an observational study;” Gastroin-
testinal Endoscopy, vol. 72, no. 3, pp. 516-522, 2010.

L. B. Cohen, D. M. Kastenberg, D. B. Mount, and A. V. Safdi,
“Current issues in optimal bowel preparation,” Gastroenterology
& Hepatology, vol. 5, no. 11, supplement 19, pp. 3-11, 2009.

S. Phillips, S. Hutchinson, and T. Davidson, “Preoperative
drinking does not affect gastric contents,” British Journal of
Anaesthesia, vol. 70, no. 1, pp. 6-9, 1993.

D. Agrawal, R. Robbins, and D. C. Rockey, “414 Gastric
Residual Volume Is Trivial Soon After Polyethylene Glycol
Bowel Preparation,” Gastrointestinal Endoscopy, vol. 77, no. 5,
pp. AB149-ABI50, 2013.

R. S. Choung, G. R. Locke III, C. D. Schleck, A. R. Zinsmeister,
L. J. Melton, and N. J. Talley, “Risk of gastroparesis in subjects
with type 1 and 2 diabetes in the general population,” American
Journal of Gastroenterology, vol. 107, no. 1, pp. 82-88, 2012.

A. Shin, M. Camilleri, I. Busciglio et al., “Randomized con-
trolled phase Ib study of ghrelin agonist, RM-131, in type 2 dia-
betic women with delayed gastric emptying: pharmacokinetics
and pharmacodynamics,” Diabetes Care, vol. 36, no. 1, pp. 41-48,
2013.

H. A. Ziessman, A. Chander, J. O. Clarke, A. Ramos, and R. L.
Wahl, “The added diagnostic value of liquid gastric empty-
ing compared with solid emptying alone,” Journal of Nuclear
Medicine, vol. 50, no. 5, pp. 726-731, 2009.



