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BACKGROUND AND AIMS: Conventional complication rates for
gastrointestinal endoscopic procedures may underestimate the
broader risk represented by postprocedure unplanned hospital
visits (UHVs). We aimed to characterize UHVs for procedures in
Maryland and the District of Columbia from 2014 to 2018.
METHODS: Data for all esophagogastroduodenoscopies (EGDs),
colonoscopies, combined EGDs/colonoscopies, and endoscopic
retrograde cholangiopancreatographies (ERCPs) performed
between 2014 and 2018 was provided by the Maryland Health
Information Exchange (Chesapeake Regional Information Sys-
tem for our Patients’). Patient demographics, timing of UHV
within 14 days postprocedure, distance traveled, facility site
(“home” vs “away” institution), and International Classification
of Diseases codes for the UHV were analyzed. Only UHVs
potentially attributable to the endoscopic procedures were
included. RESULTS: Among 304,786 endoscopic procedures
and 3904 unplanned visits, the 14-day UHV rates were 1.7%,
0.6%, 1.3%, and 5.2% for EGD, colonoscopy, combined EGD/
colonoscopy, and ERCP procedures respectively. From 2014 to
2018, the UHV rate on an annual basis remained stable for all
procedure types except for ERCPs which increased. Patients
who experienced UHVs were statistically different in sex, race,
age, and distance traveled. UHVs most often occurred on
postprocedure day 1; emergency department visits occurred
most commonly. UHVs for all procedures, except ERCPs, were
more likely to occur at a “home” institution. Overall, patients
were more likely to be admitted postprocedure at an “away”
institution. CONCLUSION: Postendoscopic procedure UHV rates
were generally low. However, UHV rates for EGDs and colo-
noscopies were significantly higher than conventional compli-
cation rates. As 30%–60% of all unplanned visits occurred at an
“away” institution, endoscopists should consider a broad
approach to detecting postprocedure complications and not
rely on a single institution for data capture.
Abbreviations used in this paper: ED, emergency department; EGD,
esophagogastroduodenoscopy; ERCP, endoscopic retrograde chol-
angiopancreatography; IP, inpatient; UHV, unplanned hospital visit.
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Introduction

Endoscopic procedures, including esophagogas-
troduodenoscopy (EGD), colonoscopy, and endo-

scopic retrograde cholangiopancreatography (ERCP) are
commonly performed in the United States with a total of 75
million gastrointestinal endoscopic procedures completed in
2017 alone.1 As in most procedures, complication risks are
routinely discussed during the informed consent process.
Endoscopic risks vary by procedure type and are usually
specified, such as bleeding, perforation, and infection. The
most recent endoscopic adverse event guidelines indicate
that aggregated EGD complication rates range from 0.09 to
5.9 in 1000222; colonoscopy rates from 0.4 to 0.8 in 1000,3

and ERCP rates 0.8–100 in 1000.4 While this data on serious
complications is informative, it does not provide context for
how often patients seek emergency care after these endo-
scopic procedures or reflect the larger impact on the health-
care system. This broader characterization of procedure risk
is represented by unplanned hospital visits (UHVs) - unan-
ticipated emergency department visits or hospital admis-
sions postprocedure.

Prior research on unplanned visits for common endo-
scopic procedures has many limitations that hinder its
broader use in the discussion of overall risk. A primary
limitation is that analysis has often been restricted to a
single procedure.5–9 This makes comparing relative risk of
different procedures challenging since other studies with
different methodologies and endpoints must be used for
comparison. A second limitation is that studies were often
conducted at a single center.8–12 There is greater potential
for bias in these cases due to specific clinician, process, or
workflow factors unique to that institution or individual in
some cases. Volume was also generally lower at single-
centers. These 2 considerations limit the generalizability
of results from these studies. A third limitation of prior
studies was the short time period examined. Prior studies
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were often restricted to a 1 or 2 year time range,10,11 which
does not permit adequate assessment for trends.

We sought to address these major limitations and others
by conducting a comprehensive analysis of unplanned visits
for the most common endoscopic procedures (EGD, colo-
noscopy, ERCP, and combined EGD/colonoscopy) using data
from the state of Maryland health information exchange
(HIE). This source included data from all hospitals and
endoscopy centers in the state over a 5-year period. Our
objectives were to determine the rate of UHV rate by pro-
cedure type and its variation over a 5-year period; to assess
the temporal distribution of unplanned visits within 14 days
of the procedure; to identify which subtypes of unplanned
visits were most common; to compare the characteristics of
patients with unplanned visits to those without; to identify
the most common reasons for unplanned visits; and to
determine how often patients returned to their original
(“home”) or a different (“away”) location for an unplanned
visit. Of note, data on combined EGD/colonoscopy proced-
ures, temporal distribution of unplanned visits, and “home”
vs “away” dispositions have not been previously described.
In presenting this analysis, we aim to provide the most
comprehensive, up to date, and pragmatic perspective on
the overall safety of these common procedures.
Methods
Data Source

Deidentified data for all colonoscopies, EGDs, and ERCPs for
2014–2018 was provided from the Chesapeake Regional In-
formation System for our Patients’ Maryland HIE upon passing
its organizational research and quality review. The list of CPT
codes included for each procedure type is provided in
Supplemental Materials. Chesapeake Regional Information
System for our Patients’ contains regulatory data from the
Maryland Health Services Cost Review Commission which in-
cludes all outpatient and ED visits in regulated space and data
from all 47 hospitals in the state.13 On an annual basis, this
includes approximately 700,000 inpatient discharges and 5.7
million outpatient visits.13 The data included information on all
adult patients undergoing colonoscopies and EGD separately as
well as those undergoing both during the same visit and ERCPs.
The unit of measurement is individual patients. Only unplanned
visits that occurred within 14 days of the procedure(s) were
included in this study.

Primary Outcome and Other Variables
Procedures were divided into cases with unplanned visits

and controls without. Unplanned visits were further catego-
rized into 4 groups: emergency department to home, observa-
tion greater than 24 hours, emergency department to inpatient,
and direct to inpatient. Additional data collected included basic
patient demographics (eg, sex, age, ethnicity), day of unplanned
hospital visit in relation to procedure day up to 14 days, dis-
tance traveled to procedure site from home address, primary
diagnosis during unplanned visit, and whether the unplanned
visit site was the same as the procedural site (“home” vs
“away”).

Unplanned Visit Attribution
The ninth and tenth International Statistical Classification of

Diseases and Related Health Problems (ICD-9, ICD-10) diag-
nosis codes relevant to postprocedure signs and symptoms
were determined by a panel of 2 gastroenterologists and used
to determine whether an unplanned visit was attributable to
the preceding GI procedure consistent with prior studies
(Supplemental Materials). Both ICD versions were used across
the years studied, and therefore included in our analysis. In
doing so, prior papers with case reviews as well as those which
identified diagnosis codes were referenced. Because there was
no accepted standard in using diagnosis codes in the literature,
we incorporated codes used in other papers as well as
reviewed the diagnosis list in our database. This clinician re-
view was done independently. As a result, unplanned visit rates
do not reflect “all-cause” unplanned visits. Because 2 separate
ICD coding systems were utilized, diagnoses were harmonized
where applicable to capture similar diagnoses with different
ICD codes (Supplemental Materials).

Data Analysis
Data analysis was performed in Excel. To compare charac-

teristics of patients by unplanned visit status and controls,
analysis of variance (Kruskal-Wallis) was used for continuous
variables and the chi-square test was used for categorical
variables. These analyses were performed on Matlab.
Results
Unplanned Visit Rates by Procedure

There were a total of 118,716 EGDs, 136,480 colonos-
copies, 43,315 combined EGD/colonoscopy, and 10,179
ERCPs included in the analysis over the 5 year period. The
resulting unplanned visit rates after 7-days postprocedure
were 10.5 in 1000 (1.1%), 3.8 in 1000 (0.4%), 8.2 in 1000
(0.8%), and 39.6 in 1000 (4.0%) for EGD, colonoscopy,
combined EGD/colonoscopy, and ERCP respectively. After 14
days postprocedure, the rates were 16.7 in 1000 (1.7%), 6.1
in 1000 (0.6%), 13.1 in 1000 (1.3%), and51.6 in 1000 (5.2%),
respectively. The rate of unplanned visits on an annual basis
remained relatively stable for colonoscopies, EGD, and com-
bined EGD/colonoscopy. However, therewas a relative rise in
unplanned visits after ERCPs, with a peak seen in 2017
(Figure 1). The correlation coefficient of unplanned visits
post-ERCPs was 0.69.

Characteristics Associated With Unplanned Visits
The median age of patient undergoing endoscopic pro-

cedures was 58 (interquartile range 58–68), 23.1% were
African American and 56.7% were women. People who
experienced unplanned visits compared to controls were
more likely to be female, African American, and younger in



Figure 1. Rate of unplanned visit by procedure by year from 2014 to 2018.
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age (Table 1). The range of distance travelled was also
narrower for those with unplanned visits (Table 1).
Distribution of Unplanned Visits Over Time
The temporal distribution of unplanned visits up to 14

days postprocedure is depicted in Figure 2. Themost frequent
time period for an unplanned visit was postprocedure day 1
Table 1. Patient Demographics for Those Without and With Un

Demographics No unplanne

Procedure
EGD 116,729
Colonoscopy 135,654
EGD þ colonoscopy 42,749
ERCP 9654

Patient sex
Female 172,554
Male 132,192
Unknown 40

Patient ethnicity
White 170,685
African American 70,192
Asian or Pacific Islandera 5232
American Indian, Inuit or Aleut 1698
Biracial 907
Other/unknown 11,939
Declined/blank 44,133

Age
Median age (IQR) 58

Distance traveled
Median distance to procedure site, mi (IQR) 10

IQR, interquartile range.
aInclusive of Native Hawaiian.
for EGD, colonoscopy, and ERCP. For patientswho underwent
combined EGD/colonoscopy, postprocedure day 2 had the
highest rate of unplanned hospital visits. A more detailed
breakdownof visit type bydayandprocedure is also provided
(FiguresA1–A4). These supplemental data demonstrated that
postprocedure unplanned visits for colonoscopies exhibited a
staggered decline with a second peak at 7 days, which was
similar to combined EGD/colonoscopy, which had a second
planned Visits

d visit, n (%) Unplanned visit, n (%) P-value

< .001
(38.3) 1987 (50.9)
(44.5) 826 (21.2)
(14.0) 566 (14.5)
(3.2) 525 (13.4)

.001
(56.6) 2321 (59.5)
(43.4) 1583 (40.5)
(<0.01) 0 (0.0)

< .001
(56.0) 2083 (53.4)
(23.0) 1028 (26.3)
(1.7) 48 (1.2)
(0.6) 14 (0.4)
(0.3) 19 (0.5)
(0.4) 165 (4.2)
(14.5) 547 (14.0)

(49–68) 54 (40–67) < .001

< .001
(5–15) 10 (5–10)



Figure 2. Distribution of unplanned visits by all procedure types. (A) Number of unplanned visits by day number. (B) Cumulative
unplanned visits by day number.
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peak around day 9. The remainder of the procedures (EGD
and ERCP) demonstrated a smoother and steady decline after
day 1.
Distribution of Type of Unplanned Visit
The most common type of unplanned visit across all

types of procedures was emergency department (ED) visit
to home, followed by ED to inpatient, observation > 24
hours, and lastly, direct to inpatient (Figure 3).
Home vs Away
All procedure types, except ERCP, resulted in more un-

planned visits at home institutions relative to away. In
addition, for all procedures the proportion of patients
admitted was higher for ERCP and EGD at “away” in-
stitutions compared to “home”. There was a statistically
significant difference in patient ethnicity (P ¼ .01) and in
distance traveled between patients who went to a home vs
away institution (P < .001) (Table 2). All other demographic
and procedure variables were similar between these groups.



Figure 3. Unplanned visits by procedure type and home vs away designation.
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Reasons for Unplanned Visits
The most common diagnosis group for unplanned visits

was abdominal pain, except for ERCPs which had biliary-
related concerns as the most common diagnosis group
Table 2. Patient Demographics by Home or Away Designation

Demographics Hom

Procedure
EGD 1179
Colonoscopy 553
EGD þ colonoscopy 354
ERCP 214

Patient sex
Female 1383
Male 917

Patient ethnicity
White 1257
African American 577
Asian or Pacific Islandera 27
American Indian, Inuit or Aleut 9
Biracial 7
Other/unknown 83
Declined/blank 340

Age
Median age (IQR) 54

Distance traveled
Median distance to procedure site, mi (IQR) 5

IQR, interquartile range.
aInclusive of Native Hawaiian.
followed by abdominal pain (Table 3). When stratified by
follow-up site (home vs away), the diagnosis for these un-
planned visits were similar across both groups (Table A1).
Abdominal pain was by far the most common diagnosis for
e, n (%) Away, n (%) P-value

< .001
(51.3) 808 (50.4)
(24.0) 273 (17.0)
(15.4) 212 (13.2)
(9.3) 311 (19.4)

.30
(60.1) 938 (58.5)
(39.9) 666 (41.5)

.01
(54.7) 826 (51.5)
(25.1) 451 (28.1)
(1.2) 21 (1.3)
(0.4) 5 (0.3)
(0.3) 12 (0.7)
(3.6) 82 (5.1)
(14.8) 207 (12.9)

.05
(40–67) 53 (39–65)

< .001
(5–10) 15 (5–25)



Table 3. Top 5 Diagnosis Categories for Unplanned Hospital Visit After Each Procedure

Procedure Rank Diagnosis category Count (% of total)

EGD 1 Abdominal pain 734 (37)
2 Chest pain 333 (17)
3 Hemorrhage/bleeding 237 (12)
4 Nausea/vomiting 215 (11)
5 Dysphagia 85 (4)

Colonoscopy 1 Abdominal pain 361 (44)
2 Hemorrhage/bleeding 284 (34)
3 Device (ostomy, prosthesis, graft) 68 (8)
4 Anal/rectal 36 (4)
5 Fever 16 (2)

EGD þ colonoscopy 1 Abdominal pain 200 (35)
2 Chest pain 98 (17)
3 Bleeding/hemorrhage 98 (17)
4 Nausea/vomiting 38 (7)
5 Respiratory 20 (4)

ERCP 1 Abdominal pain 147 (28)
2 Biliary 143 (27)
3 Procedural complication 67 (13)
4 Pancreas 62 (12)
5 Nonabdominal pain 20 (4)
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both groups. However, in patients presenting to their home
hospital for colonoscopies, complaints related to devices like
ostomies or prostheses were the fourth most common. This
was not seen among the top 5 leading diagnosis groups for
away sites.

In the ERCP group, abdominal pain was the most com-
mon diagnosis group for home visits while biliary-related
complaints were most common in the away group. Addi-
tionally, a small number of patients presented for respira-
tory and infectious complaints in the away group. These
diagnoses were not seen within the top 5 diagnosis cate-
gories in the home group.
Discussion
Unplanned Visit Rates

Unplanned visit rates for common endoscopic proced-
ures were generally low and stable throughout the 5-year
study period with colonoscopies having the lowest rate
(0.6%) and ERCPs the highest (5.2%). While unplanned visit
rates for EGD, colonoscopy, and combined EGD/colonoscopy
remained relatively flat, the annual rate of unplanned post-
ERCP visits generally increased between 2014 and 2018.
This may reflect the rising complexity of patients in whom
this procedure is performed. The most frequent period for
patients to experience an unplanned visit was within 1 day
postprocedure, though unplanned visits routinely occurred
for all procedures up to 2 weeks afterward. In addition,
when a colonoscopy was performed, there was a smaller,
second peak after 7 days. This resurgence may be consistent
with the timing of delayed postpolypectomy bleeding.

Compared to the previous study assessing unplanned
visits for EGDs, this analysis demonstrated a higher rate
(1.1% at 7 days and 1.7% at 14 days vs 1.07%10). This
difference is likely due to our study capturing unplanned
visits at other institutions, which was not done in the other
single center study. Given this difference and the order of
magnitude between procedures evaluated (118,716 vs
6383), we have greater confidence in the higher estimate.

Prior studies evaluating colonoscopy varied, including a
30-day all-cause unplanned visit rate of 3.4%5 in a
screening and surveillance population, a 14-day single-
center procedure-related rate of 0.84% for all colonoscopy
types,10 and a Polish population screening cohort of 55,390
procedures with a 30-day procedure-related hospitalization
rate of 0.24%.7 These prior data likely both overestimate (in
the case of all-cause) and underestimate (in the case of
hospitalization only). Our study of 136,480 colonoscopies
demonstrated a 7-day rate of 0.4% and a 14-day rate of
0.6%, which were both lower than the single-center rate.
Given the over 10-fold difference in number of procedures
in our study (136,480 vs 11,632) and the inclusion of
outside institutions, we believe that this lower rate of un-
planned visits likely represents a more accurate assessment
of risk.

The largest prior ERCP study6 which was conducted
over 3 states had an unplanned visit rate of 5.8% at 7 days
(and 10.2% at 30 days) compared to 4.0% at 7 days and
5.2% at 14 days in this study. Differences in demographic
variables such as age, comorbidities, and criteria used to
classify a postprocedure unplanned visit may explain this
difference.

No prior published study to our knowledge has
demonstrated the unplanned visit rate of combined EGD/
colonoscopy procedures. Our rate of 0.8% at 7 days and
1.3% at 14 days fall between the rates of each of the indi-
vidual procedures. This suggests that there is a lower
postprocedure risk associated with combining these pro-
cedures than if they were conducted separately. This
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empirically supports what is commonly communicated to
patients who undergo concurrent procedures. This finding
may be explained by the fact that the risk of putting patients
under sedation twice rather than once in combined pro-
cedures is often communicated as being considered safer,
especially with patients who have comorbidities that make
sedation riskier. A deeper examination of patient comor-
bidities may be necessary to fully understand the difference
in outcomes. However, our finding of lower complication
rates during combined EGD/colonoscopy may overall lend
support to a practice that incorporates patient-centered,
high-value care in cases where it is safe to do so.

Similar to prior studies, our analysis demonstrated that
female sex and racial minority status (biracial, African-
American) were associated with higher unplanned visit
rates.14–18 In addition, ED visit to home was validated as the
most common visit type. However, by segmenting into
“home” vs “away” status, we identified several important
findings, including that patients generally returned to their
home institution. However, patients were more likely to get
admitted when visiting an “away” facility for all procedures,
with exception to combined EGD/colonoscopy. This differ-
ence was most pronounced for ERCPs where patients were
not only more likely to get admitted than sent home from
the ED, but also more likely to get sent to a different insti-
tution where they would be admitted at nearly twice the
rate at a home facility. These findings support the implica-
tion that advanced endoscopy coverage gaps are common
and may result in more conservative management when
patients present to an “away” institution. However, in
contrast to prior studies that showed unplanned visits more
frequent in older populations or no difference,5,19,20 our
study found them to be more common in younger patients.
The lack of comorbidity data in each of these populations
limits interpretation of these results.
Implications
When viewed on a per 1000 procedure basis, our anal-

ysis demonstrated that unplanned visits occurred signifi-
cantly more frequently than traditional endoscopic
complications. For EGDs, they occurred nearly 2 times the
upper limit at 7 days postprocedure and 3 times the upper
limit at 14 days postprocedure of upper endoscopy
complication rates; for colonoscopies nearly 5 times the
upper limit at 7 days postprocedure and nearly 8 times the
upper limit at 14 days postprocedure. However, the rate of
unplanned visits per 1000 ERCPs (39.6 at 7 days and 51.6 at
14 days) was within the normal range of ERCP complica-
tions rates (0.8–100 in 1000). This suggests that for ERCPs
there is a strong association between conventional compli-
cations and unplanned visits, which is markedly different
than in EGDs and colonoscopy. This discrepancy highlights
an opportunity to convey the risk of these 2 more common
procedures more accurately to patients and in terms that
may be easier to understand. While the morbidity of
traditionally quoted endoscopic complications may be more
severe than the average unplanned visit, the latter likely
remains a meaningful burden for patients. In addition, these
results also highlight that single center postprocedure
follow-up is insufficient to fully capture the magnitude of
postprocedure unplanned visits. As digital technologies in
gastroenterology expand, they may provide a unique op-
portunity to collect this data more systematically.21

In addition to impacting patients and their families, un-
planned visits present a significant financial burden to the
health-care system. As a representative example, a moderate
severity ED visit in Maryland costs an average of $62322 and
an average US hospital stay in 2017 was $11,700.23 Using
these values, a conservative estimate of financial cost
associated with the unplanned visits in our study was over
$12 million. Given that many GI condition-specific hospi-
talizations generally cost on average significantly more,24

the true cost is likely much higher. Consequently, the re-
sults in this study may inform future efforts to broaden
measures of endoscopic quality by providing a pragmatic
and real-world context for postprocedure safety and value.
Limitations
Our study has a number of limitations, including limited

data from the state HIE regarding medical/surgical comor-
bidities and procedural indications associated with each
patient, as well as whether the procedure was performed at
an ambulatory surgical center vs a hospital. These deficits
limited our ability to assess individual risk for unplanned
visits. In reviewing unplanned diagnosis codes, due to the
limited nature of the data, we erred on the side of being
more conservative, which may lead to an overestimation of
complication rates. However, to minimize this potential
limitation, we only attributed unplanned visits with diag-
nosis codes that could be secondary to GI procedures. We
also restricted the unplanned visit window to 7 and 14 day
windows, where most GI procedure-related complications
would be conventionally expected. Additionally, without
information about specific procedural interventions, specific
subgroup analyses could not be done. We note that these
additional details would be helpful and remain a future
source of potential investigation. However, our goal was to
focus our limited resources on the most common proced-
ures. Prior published studies have not all reported or
investigated these additional details,6,7,10,12,18,19 and we
believe valuable conclusions can still be made regarding
these common procedures without them. Additionally, given
the large number of procedures in the study, we believe the
results present a reasonable estimate for representative
rates of unplanned visits following endoscopy in a general
US population. Lastly, though our results were based on the
population in a single geographic region which could
potentially influence practice patterns and limit generaliz-
ability, there is nothing to suggest that care delivery in this
region varies considerably from other parts of the US.
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Significance
This study presents the largest analysis of unplanned

visits for EGDs and colonoscopies by over 60,000 in each,
the second largest for ERCPs, and the only to include com-
bined EGD/colonoscopy as a distinct category. In addition, it
is the only study to include all 4 major procedures in the
same analysis to permit accurate comparison, and is the
only study segment unplanned visits into “home” vs “away”
categories. These distinctions provided new insight on the
relative risk of these common procedures and their differ-
ential impact based on location. Combined with the 5-year
time range and the statewide approach to data capture,
these results present the most comprehensive and up to
date assessment of endoscopic unplanned procedures.
Conclusion
Postprocedure unplanned visit rates for the 4 most

common endoscopic procedures remain generally low and
stable. However, for EGDs and colonoscopies, patients may
benefit from a broader discussion on postprocedure risk
that goes beyond risks associated with less common
complications.
Supplementary Materials
Material associated with this article can be found in the

online version at https://doi.org/10.1016/j.gastha.2024.01.
017.
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