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KEY POINTS

� Indications for endoscopy in the hospitalized patient with acute severe ulcerative colitis
are limited and full colonoscopy discouraged given risk of perforation.

� Lower gastrointestinal endoscopy does not increase the risk of adverse pregnancy out-
comes and can potentially reveal clinically relevant findings that impact clinical decision-
making.

� Pediatric endoscopy should be performed by proceduralists trained in pediatric
gastroenterology.

� For patients with inflammatory bowel disease and primary sclerosing cholangitis
screening for colorectal cancer should be every 1 to 2 years after the age of 15 years.
INTRODUCTION

Endoscopy is an important part of gastroenterology care for diagnosis, treatment, and
follow-up of inflammatory bowel disease (IBD). There are certain patient demographic
groups that require special attention when considering endoscopy. Endoscopy in a
pediatric patient comes with more risk as general anesthesia (GA) is required. The
pregnant patient also requires more thoughtful planning depending on trimester of
gestation. The hospitalized patient with acute severe ulcerative colitis (ASUC) does
not need specialized non-gastroenterologist presence but understanding the
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indications for the procedure to minimize risk is important. We will explore these three
unique patient scenarios in the following sections.

ACUTE SEVERE ULCERATIVE COLITIS

For hospitalized patients with acute severe ulcerative colitis (UC), limited lower endos-
copy (eg, flexible sigmoidoscopy) without a bowel preparation to assess the severity
of mucosal disease is adequate. Complete colonoscopy (ie, endoscopic examination
to the cecum) is typically avoided in hospitalized patients with severe colitis because
of the increased risk of colonic dilation and perforation.1 However, data from the pre-
biologic era suggest that full colonoscopy is safe when assessment of the entire colon
is necessary.2,3 The purpose of the endoscopy is multifactorial to obtain biopsies to
exclude cytomegalovirus infection, rule out other sources of hematochezia, and
help with prognosticating disease course. In a single-center study from Boston, the
investigators were able to show that improvement on a second-look sigmoidoscopy
within 9 days of the index procedure was associated with a favorable outcome: no pa-
tients with improvement went to colectomy versus 46% with persistent or worsening
endoscopic activity went to surgery.4 In another study from the United Kingdom, 235
patients over 5 years were studied and endoscopy severity predicted steroid response
with an odds ratio (OR) of 3.1.5 In a recent study from Yale, Grant and colleagues stud-
ied the impact of early (within 72 hours of hospital admission) versus late endoscopy
on outcomes.6 They found that patients in the early sigmoidoscopy group were
exposed to significantly fewer days of intravenous steroids, cesarean section (CS;
4.5 vs 9.2 days; P < .001), had shorter hospital stays (6.4 vs 19.3 days; P<.001),
and shorter time to rescue therapy (3.5 vs 6.4 days; P 5 .004) and a longer time to
sigmoidoscopy was associated with a 16% increased risk of colectomy (hazard ratio
[HR] 5 1.16, P 5 .002).

THE PREGNANT PATIENT
General Considerations

While endoscopic procedures are considered low risk in nonpregnant patients, addi-
tional caution must be taken during pregnancy due to both fetal safety concerns and
lack of extensive data in this area. Endoscopy during pregnancy should be reserved
for patients with strong indications; in IBD, these are patients in whom endoscopic
evaluation would affect management7 (eg, new diagnosis of IBD, significant disease
progression requiring a therapeutic change, or decision to go to surgery). Moreover,
an understanding of contraindications to endoscopy during pregnancy is also essen-
tial. These include placental abruption, imminent delivery, ruptured membranes, and
uncontrolled eclampsia.8 Importantly, point-of-care intestinal ultrasound (IUS) is
increasingly being used for disease activity assessment and monitoring in IBD, as it
can be performed in real time and without preparation with accuracy comparable to
that of both magnetic resonance enterography (MRE) and colonoscopy.9 IUS has
been shown to correlate well with both clinical disease activity and fecal calprotectin
(FC) levels during pregnancy 10,11 and can be used to assess disease activity into the
third trimester (of note, during later stages of pregnancy, visualization of the terminal
ileum and sigmoid become increasingly challenging). While IUS cannot provide a pre-
cise diagnosis of IBD (and thus does not obviate the need for endoscopic assessment
in this setting), it is an excellent tool for assessing disease activity and response to
therapy in patients with known disease.12 As such, IUS can often be used in place
of endoscopy during pregnancy, unless histologic data are essential to determining
next steps in management.
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If endoscopy is deemed necessary for a pregnant patient with IBD, she should be
medically optimized beforehand and carefully monitored throughout the procedure,
particularly if sedation is used. Procedural planning should be done in partnership
with her obstetrician (OB), often with the input of a high-risk OB (maternal–fetal med-
icine doctor [MFM]). These providers can advise on procedural risks, sedation options,
and any special considerations specific to the patient. MFMs can also perform fetal
monitoring, the extent of which depends on the gestational age (GA) of the fetus: (1)
if less than 24 weeks GA (previable), the American Society for Gastrointestinal Endos-
copy (ASGE) and the American College of obstetricians and gynecologists state that
fetal heart rate monitoring by Doppler before and after the procedure is sufficient and
(2) if greater than 24 weeks GA, both organizations recommend monitoring of both
fetal heart rate and maternal uterine contractions before and after the procedure at
minimum, but ideally during the procedure as well. 8,13 Importantly, if the fetus is
viable, the patient should be informed of the potential need for CS in case of an emer-
gency.7 Ensuring that each of these needs is addressed is essential to performing the
procedure as safely as possible.

Preparation

Multiple types of bowel preparations with varying osmolarities are utilized in the gen-
eral population prior to colonoscopy. Polyethylene glycol lavage (PEG) solutions are
iso-osmolar and thus less likely to precipitate fluid shifts than hyperosmolar formula-
tions. Because normal pregnancy is associated with reduced systemic vascular resis-
tance, pregnant women are at an increased risk of hypotension in the setting of fluid
shifts.14 As such, it can be inferred that any solution that might result in electrolyte and
thus volume shifts15 should be avoided in pregnant women, and therefore, PEG solu-
tions are most preferable. PEG solutions are considered pregnancy category C drugs
per the former US Food and Drug Administration categorization system.16

Several studies have demonstrated the efficacy of PEG solutions in the treatment of
constipation during pregnancy with no clear adverse effects on the fetus.13,17 Howev-
er, these were performed using constipation dosing of PEG formulations, rather than
the much larger quantity needed for bowel preparation. To date, no studies have
explicitly compared the safety and efficacy of different bowel preparations during
pregnancy. However, one study examining outcomes in pregnant women undergoing
flexible sigmoidoscopy and endoscopy included a small group of patients who
received bowel preparation. This case–control study by de Lima and colleagues 18

reviewed outcomes in all pregnant patients with IBD who underwent lower gastroin-
testinal (GI) endoscopy (LGE; ie, colonoscopy or sigmoidoscopy) between 2008 and
2015 and followed them bimonthly until delivery. There were no adverse outcomes
thought to be temporally related to PEG use.18

Based on these limited data as well as an understanding of the mechanism and
physiologic implications of osmotic laxatives, the use of PEG preparations should
be considered safe during pregnancy. However, preparation can be avoided entirely
in most cases, as flexible sigmoidoscopy is often sufficient for determining inflamma-
tory disease activity.

Sedation

Whether or not to use sedation during endoscopy is dependent upon the procedure
itself as well as patient preference. Flexible sigmoidoscopy is often performed unse-
dated, as the examination is short and requires less manipulation of the endoscope
than a colonoscopy. A colonoscopy, however, is less well tolerated without sedation.
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Should colonoscopy be indicated, procedural timing and sedation method should be
determined in consultation with both an MFM and an anesthesiologist.7

The ASGE recommends using the lowest effective dose of sedation during endos-
copy in pregnant patients.8 Importantly, there have been no data demonstrating that
any anesthetic medication is teratogenic at any GA in humans, nor is there evidence
that exposure to anesthetics or sedatives in utero has an effect on fetal brain develop-
ment in humans.13 The greater risk of many of these medications is to the patient
herself, as most have the potential to cause respiratory depression with resultant com-
plications for bothmother and baby if administered incorrectly.19 Additionally, sedation
in pregnant patients is associated with an increased risk of aspiration due to both
progesterone-induced lower esophageal sphincter relaxation and displacement of
the stomach by the growing uterus beginning at around 18 to 20 weeks’ gestation.20

These are important considerations, as intubation in pregnant patients may be more
challenging due to both airway edema and weight gain.20 Moreover, the greatest
risk to the fetus occurs in the setting of maternal hypoxemia or hemodynamic insta-
bility, either of which may result in impaired placental perfusion and thus oxygen deliv-
ery to the fetus.20 For these reasons, sedation in a pregnant patient must be performed
in a controlled setting with careful monitoring of vital signs and oxygenation, appro-
priate patient placement in the left lateral tilt or decubitus position in the later stages
of pregnancy to avoid compression of the inferior vena cava and aorta, and expert
management by an anesthesiologist in close communication with an MFM.7,19

The pharmacology of analgesic medications may be altered due to multiple physi-
ologic changes that occur during a normal pregnancy. These include changes in
bioavailability due to differences in liver enzyme activity, reductions in peak and
steady-state drug concentrations due to increased plasma volume, and increased
drug clearance due to high cardiac output and high rates of renal excretion.20

Placental transfer of medications depends on several different drug characteristics,
changes in maternal and/or fetal acid/base status, and placental enzymes that may
affect drug metabolism. Notably, both drug half-life and duration of drug activity are
prolonged in the fetus due to lower rates of both renal excretion and hepatic meta-
bolism.20 A review of medications typically used for sedation during endoscopic pro-
cedures can be found in Table 1.
The safety of sedation during LGE has been examined in only 2 studies. The first,

published in 1996, examined outcomes in 54 women who underwent a total of 56
LGEs during pregnancy compared to pregnant controls. Of these patients, 7 received
sedation (4 with midazolam and 3 with meperidine). There were no adverse outcomes
temporally related to LGE (and by proxy, sedation, though this is not explicitly stated).21

The second studywas a retrospective study published in 2020 documenting outcomes
in 48womenwith IBDwhounderwent 47 flexible sigmoidoscopies and3colonoscopies
during pregnancy between 2008 and 2019. Anesthesia (meperidine, midazolam, fenta-
nyl, propofol, or combination) was used in 5 of the 50 procedures; only one procedure
required intubation. There were no hospitalizations or adverse events temporally asso-
ciated with flexible sigmoidoscopy. The authors do not explicitly describe outcomes
related to anesthesia, however, given that no adverse events were observed, it can
be inferred that no sedation-related complications occurred either.22

Procedure

The ASGE last published their guidelines for endoscopy in pregnant and lactating in
2012.8 These guidelines describe medication safety and appropriate indications for
endoscopy during pregnancy and while breastfeeding. Like many publications
describing invasive procedures during pregnancy, the authors identify the second



Table 1
Medications used for sedation

Propofol
Category B

Benzodiazepines
Category D

Opiates
Category C

Ketamine
Category B

Minimal available data on
pharmacokinetics during
pregnancy; possible inverse
relationship between maternal
propofol concentration and
serum albumin ([volume of
distribution/Yserum
albumin/[free propofol
concentration)20

Narrow therapeutic window8,20

Crosses placenta and can cause
transient fetal sedation21

Minimal safety data for use in
first trimester8,20

Generally considered safe;
greatest risk is maternal
hypotension56

Historically avoided as older studies
showed increased risk of cleft
palate and cardiac abnormalities
with diazepam use early in
pregnancy; more recent studies
have not found association
between teratogenicity and
benzodiazepine exposure in first
trimester56

Adverse outcomes seen with
diazepam not observed with
midazolam, but this is often
avoided due to similar mechanism
of action19

Lipid soluble with greatest extent of
placental transfer later in
pregnancy56

Third trimester exposure can be
associated with adverse fetal
outcomes56

Likely safe; avoid as delivery
approaches

ASGE recommends meperidine over
morphine and fentanyl during
pregnancy8

Some providers opt to use fentanyl
due to rapid onset/offset of
action19

Meperidine and fentanyl both cross
placenta, but meperidine’s active
metabolite has a longer half
half-life / more sustained
medication effects57

Neither fentanyl nor meperidine are
teratogenic, but both can
/transient, reversible reductions
in fetal heart rate variability (not
associated with fetal hypoxia)17

Generally considered safe in
pregnancy; avoid high doses over
prolonged periods, particularly at
term17

Can be used in patients who are not
sufficiently sedated with
propofol7

Rapid onset of action, duration of
effect is short7

Crosses the placenta very quickly
(<2 min after IV administration)56

Higher doses in the first trimester
can cause hypertonicity of the
uterus and decreased
uteroplacental blood
flow/ hypoxia; exposure in
the third trimester can cause
neurotoxicity56

Later in pregnancy, increased
uterine tone can /premature
contractions/labor23

Data limited; lower doses may be
safe but higher doses/prolonged
administration should be
avoided19; avoid in later
pregnancy as can lead to
premature labor23

Abbreviation: ASGE, the American Society for Gastrointestinal Endoscopy.
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trimester as the optimal time for endoscopy. This is presumably because it allows for
avoidance of procedure-related stressors and medication exposures during organo-
genesis and placentation during the first trimester and reduces the risk of
procedure-associated premature labor, which can occur in the third trimester in the
setting of increased uterine irritability.23 Moreover, most data for endoscopic out-
comes in pregnant women are from the second trimester.19 Of note, contrary to this
recommendation, a nationwide cohort study by Ludvigsson and colleagues from
2017 did not find a significant difference in the risk of adverse pregnancy outcomes
following endoscopy based on trimester, nor did a systematic review by de Lima
and colleagues published in 2015.24,25

Safety of the endoscopy itself has been explored in several studies and multiple
case reports (Table 2). The aforementioned systemic review by de Lima and col-
leagues published in 2015 examined the results from 1 retrospective uncontrolled
study, 2 retrospective case–control studies, and 79 case reports exploring outcomes
in women who underwent LGE during pregnancy.25 All 3 retrospective studies were
performed by the same lead investigator. The uncontrolled study, published in
1995, was a retrospective review of 24 patients who underwent a total of 26 flexible
sigmoidoscopies over a 7 year period. No adverse events associated with the proced-
ures were observed (while there was one fetal demise, this occurred in a patient with
multiple comorbidities 9 weeks after sigmoidoscopy), and helpful clinical data were
obtained in most cases.25,26 The first case–control study, published in 1996 and briefly
described in the Sedation section, found no significant difference in birth outcomes
between groups, and rates of adverse outcomes in both groups were similar to na-
tional rates during that time period. Four high-risk pregnancies ended in fetal demise
(all 2 months or more after LGE); however, none of these outcomes was considered
related to LGE. In this study as well, most LGEs yielded clinically significant find-
ings.21,25 The final retrospective case–control study, performed in 2010, compared
adverse fetal outcomes in 20 pregnant women who underwent colonoscopy to 20
matched controls who did not undergo colonoscopy but had the same indication
for endoscopic evaluation. Colonoscopy allowed for a diagnosis of IBD, microscopic
colitis, or ischemic colitis in over 50% of patients and resulted in a change in therapy in
35% of patients. Rates of unfavorable outcomes were similar or lower in the endos-
copy group compared to controls, but higher in both groups compared to the general
population. The authors attributed these findings to the underlying disease process (ie,
active IBD) rather than LGE, as they were found no difference between control and
intervention groups.25,27

Along with these 3 studies, the authors reviewed the results from 79 case studies of
women who underwent LGE during any trimester of pregnancy.17 Across all studies,
the authors found a 6% to 7% rate of adverse fetal outcomes following endoscopy
that seemed attributable to the procedure itself. Events occurred during all 3 trimes-
ters. Based on these data as well as the 3 previously described retrospective studies,
this review concluded that LGE is likely low risk during pregnancy and should be per-
formed for strong indications, particularly if the procedure will affect management.
In addition to the aforementioned review, de Lima and colleagues published a pro-

spective case–control study in 2015 exploring outcomes in women with active IBD
who underwent LGE versus matched controls who were not scoped. All patients had
active disease based on clinical parameters and biochemical markers (C-reactive pro-
tein, FC elevations); those who underwent LGE had failed to self-resolve and did not
respond to a week of treatment with mesalamine or budesonide. Patients underwent
LGE in any trimester. The authors found that 76% of patients in the case group had
active disease on endoscopy; of these, 75%had a change in or modification of therapy



Table 2
Summary of studies exploring risk of endoscopy during pregnancy

Author/Year Study Design/Sample Size Design/Outcomes Conclusion

De Lima et al,25 2015 Systematic review of one
retrospective uncontrolled
study (1995, n 5 24), two
retrospective case–control
studies (1996, n 5 54, 2010,
n 5 20) and 79 case reports

1995: 24 pregnant patients who underwent 26 flexible
sigmoidoscopies

� No adverse events associated with endoscopy
� Most scopes provided helpful clinical data
1996: 54 pregnant patients who underwent 56 LGEs vs
controls

� No significant difference in birth outcomes between
groups

� Rates of adverse outcomes in both groups similar to
national rates at that time

� Most scopes provided helpful clinical data
2010: 20 pregnant patients who underwent 20
colonoscopies vs 20 matched controls who were not
scoped

� No significant difference in rates of adverse outcomes
between groups, though rates in both groups higher
than those in general population (thought to be due
to underlying disease process)

� Most scopes provided helpful clinical data
Case reports: results from 79 studies of women who
underwent LGE at any time during pregnancy

� 6%–7% rate of adverse fetal outcomes post-
endoscopy, occurred in all 3 trimesters

LGE is likely low risk during
pregnancy and often provides
clinically meaningful data
that impact care decisions

LGE should be performed if
there is a strong indication,
especially if result will
change management

(continued on next page)
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Table 2
(continued )

Author/Year Study Design/Sample Size Design/Outcomes Conclusion

De Lima et al, JCC 2015 Prospective case–control
study (n 5 42)

42 pregnant women who underwent 47 LGEs across all
trimesters vs 42 matched controls. All patients had
active disease; patients who underwent LGE had not
improved after a week of mesalamine or budesonide
treatment.

� No adverse maternal events directly related to LGE;
overall proportion of adverse fetal outcomes not
significantly different between cases and controls

� 76% of patients had active disease on LGE; of these,
75% had therapy modification based on results

LGE confers a low risk of adverse
maternal or fetal outcomes
during any trimester and yields
clinically meaningful data in
majority of cases

Ludvigsson et al,24 2017 Nationwide cohort
study (n 5 3052)

3052 pregnant women who underwent endoscopy vs
1.6 million controls over 19 year period; deliberately
included women with lifetime history of GI disease
(reduce likelihood that underlying disease, rather
than endoscopy, was cause of adverse pregnancy
outcome, though women without history of GI
disease also included).

Also studied
� Women who underwent endoscopy during

pregnancy vs womenwho underwent endoscopy <1 y
before pregnancy (reduce bias that women scoped
during pregnancy more likely to have more severe
disease)

� Outcomes in women who had endoscopy in the year
before or after pregnancy but not during (assess
impact of underlying disease activity on pregnancy
outcomes)
� Endoscopy group had higher risk of preterm

delivery, IOL, need for CS, SGA, and LBW vs controls
� Late endoscopy did not trigger childbirth

Adverse events related to
endoscopy were relatively
rare and unrelated to
trimester of pregnancy

Adverse outcomes associated
with endoscopy more likely due
to underlying disease activity
than the procedure itself
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� No increased risk of SGA or congenital
malformations associated with endoscopy based
on trimester

� All patients who underwent endoscopy had
increased risk of adverse outcomes vs controls, but
risk higher in patients with history of GI disease

� In IBD vs non-IBD who underwent endoscopy, IBD
patients had significantly increased risk of preterm
labor, IOL, need for CS and LBW; non-IBD patients
had only increased risk of needing CS

� Endoscopy group had higher risk of preterm birth
and IOL vs women who had endoscopy 1 year
before or after pregnancy, however, increased risk
did not persist when scope group was limited to
women without a history of GI disease

� Women with endoscopy before/after pregnancy
had increased risk of preterm delivery, IOL, need
for CS, APGAR < 7, LBW, and major congenital
malformations vs women with no history of
endoscopy

Ko et al,22 2020 Retrospective cohort
study (n 5 48)

48 pregnant women underwent 50 LGEs across all
trimesters

� No hospitalizations or adverse pregnancy outcomes
related to LGE during any trimester

� 88.4% of patients had active IBD; w63% had
moderate–severe disease activity

� LGE / change in therapy in 78% of cases

LGE confers a low risk of adverse
maternal or fetal outcomes
during any trimester and
yields clinically meaningful
data in majority of cases

Abbreviations: CS, cesarean section; IOL, induction of labor; LBW, low birth weight; LGE, lower GI endoscopy; SGA, small for gestational age.

E
n
d
o
sco

p
y
in

Sp
e
cia

l
Situ

a
tio

n
s
in

IB
D

4
9



Gottlieb et al50
based on their results. There were no maternal adverse events directly related to LGE,
and the overall proportion of adverse fetal outcomes (low birth weight (LBW), GA at
birth, proportion of pretermbirths, APGARscores at 1 and 5minutes, congenital abnor-
malities) was not significantly different between cases and controls. Additionally, the
authors did not find a temporal relationship between LGE and induction of labor (IOL)
or preterm birth. While there were two spontaneous abortions temporally related to
endoscopy in the first trimester (both in patients with severely active disease on endos-
copy), the rate of this outcomewasactually higher in the control group (4.8% in cases vs
23.8% in controls). The authors concluded that LGEwas of low risk formaternal or fetal
adverse outcomes, regardless of trimester.18

Another study published by Ko and colleagues in 2020 demonstrated similarly reas-
suring findings. This retrospective cohort study reviewed outcomes in 48 women who
underwent a total of 50 LGEs (47 sigmoidoscopies, 3 colonoscopies) across all trimes-
ters of pregnancy between 2008 and 2019. Eighty-five percent of patients had IBD; in
the remaining 15%, an LGE was indicated to rule out IBD in the setting of GI bleeding.
There were no hospitalizations or adverse pregnancy events related to endoscopy
observed during any trimester. The authors found that 88.4% of women who under-
went LGE had active IBD, approximately 63% of whom had moderate-to-severe dis-
ease activity. Findings from endoscopy resulted in a change in therapy in 78% of
patients. This observation underscores the importance of endoscopic assessment
during pregnancy if disease is active and findings will affect management.22

Note that the abovementioned studies are limited by small sample size and lack of
extensive follow-up. In order to provide more comprehensive data and thus recom-
mendations regarding the risk of adverse outcomes following endoscopy in pregnant
women, Ludvigsson and colleagues published a large, nationwide cohort study in
2017 comparing outcomes in 3052 women who underwent some form of endoscopy
during pregnancy to those in 1,589,173 controls over a 19 year period.24 The primary
outcomes included preterm birth, stillbirth, small for GA (SGA), and congenital malfor-
mations. The secondary outcomes included risk of IOL, LBW, need for CS, APGAR
score less than 7 at 5 minutes, and neonatal death within 28 days of delivery. The au-
thors deliberately evaluated women with lifetime histories of GI disease (ie, IBD in
those getting LGEs) to reduce the likelihood that underlying disease, rather than the
endoscopy itself, was the cause for adverse pregnancy outcomes. Women without
GI disease histories were also included. Additionally, the authors compared women
who underwent endoscopy during pregnancy to those who had an endoscopy less
than 1 year before pregnancy to reduce bias that women being scoped during preg-
nancy were more likely to have more severe GI disease. They also examined out-
comes in women who had an endoscopy less than 1 year before or after pregnancy
but not during to determine the impact of underlying disease activity on adverse preg-
nancy events.24

In contrast to the other studies described, this study found that pregnant women
who underwent endoscopy were at an increased risk for preterm delivery, IOL, need
for CS, SGA, and LBW compared to pregnant controls and that these risks tended
to be higher in women who underwent LGE compared to upper endoscopy. Interest-
ingly, compared to colonoscopy during pregnancy, flexible sigmoidoscopy was asso-
ciated with increased risk of preterm birth (relative risk [RR] 1.66, 95% confidence
interval [CI] 1.06–2.60) but no other adverse events. The authors did not find that
late endoscopy triggered childbirth, nor did they find an increased risk of SGA or
congenital malformations based on trimester of endoscopy. When comparing women
with a history of GI disease to those without, the authors found that both groups had
an increased risk of adverse pregnancy outcomes associated with endoscopy, but
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that these risks were higher in the GI disease group. Looking specifically at outcomes
in women with and without IBD who underwent LGE during pregnancy, women with
IBD had a significantly increased RR of all forms of preterm labor, IOL, need for CS,
and LBW, while those without IBD had only increased RR of needing CS. When
comparing women with endoscopy within 1 year before or after pregnancy to those
who underwent endoscopy while pregnant, the authors found an increased risk of pre-
term birth and IOL in the endoscopy group. However, when the endoscopy group was
limited to women without a history of GI disease, there was no increased risk of
adverse outcomes. Additionally, when comparing the women who had endoscopy
before or after (but not during) pregnancy to women with no endoscopy at any time,
the former group had an increased risk of multiple adverse outcomes, including pre-
term delivery, IOL, need for CS, stillbirth, APGAR less than 7, LBW, and major congen-
ital malformations. Overall, the authors concluded that many of the adverse outcomes
they observed were more likely due to underlying active GI disease than related to
endoscopy itself. Moreover, while adverse outcomes were appreciated, they were
relatively rare and unrelated to trimester of pregnancy.24
PEDIATRICS

The incidence of pediatric-onset IBD is increasing worldwide.28 Although pediatric-
onset IBD may sometimes present similar clinical and endoscopic features as those
in adults, children may have distinct disease phenotypes with significant implications
in diagnosis and treatment strategies. For instance, pediatric patients with UC may
present with patchy disease and relative or absolute rectal sparing, a feature not
commonly seen in adult-onset UC.29,30 Furthermore, isolated colonic Crohn’s disease
(CD) is more common in children, particularly those younger than 8 years of age.31

These distinguishing features unique to pediatric IBD have prompted the development
of position papers by pediatric gastroenterology societies, including a position paper
on endoscopy in pediatric IBD by the Porto IBD group to specifically address these
important considerations.32 This section focuses on the aspects of endoscopy that
are unique to the diagnosis, monitoring, and management of IBDs in the pediatric
population.

Diagnostic Endoscopy

Differentiating CD from UC in pediatric-onset IBD can be challenging given disease
behavior and distribution differences previously discussed. The evaluation of pediatric
patients with high suspicion for IBD should be thorough. The endoscopic assessment
should include esophagogastroduodenoscopy (EGD) and colonoscopy with ileal intu-
bation (ileocolonoscopy [IC]). Given the higher incidence of more proximal involve-
ment of CD in pediatric IBD, ileal intubation is essential and could confirm a
diagnosis of CD with ileal inflammation. An EGD should also be performed in the pres-
ence or absence of upper GI symptoms. Histology from biopsies obtained during the
EGDmay reveal specific findings suggesting CD (ie, chronic gastritis/duodenitis asso-
ciated with granulomas). A pediatric IBD study showed that characteristic lesions for
CD were noted in 31% of patients with CD and that completing an EGD helped to
establish the final diagnosis in 9% of children with IBD.33 It is important to note that
nonspecific gastritis and duodenitis are not diagnostic of CD and may be considered
atypical findings in patients with UC.30,34 It is also recommended that the endoscopist
obtain at least 2 biopsies from each individual segment (ie, >2 biopsies each from the
esophagus, stomach and duodenum, and from the terminal ileum, cecum, transverse
colon, sigmoid colon, and rectum). Given the importance of a complete and thorough
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evaluation and focus onmaking themost accurate diagnosis possible, the endoscopic
evaluation in a pediatric patient with a reasonable concern for IBD should be per-
formed by an endoscopist trained in pediatric gastroenterology.35

Monitoring

There are limited data on periodic disease reassessment in pediatrics. Current data
and expert opinion suggest endoscopic monitoring for the following indications: (1)
before any major treatment changes, including therapy escalation and (2) to ensure
mucosal healing after starting or changing therapy, particularly for CD.32 The assess-
ment of therapy response is recommended between 6 and 12 months after initiating
treatment, considering earlier evaluation in higher risk patients. For pediatric UC, uti-
lization of a validated disease activity index and a FC may be considered sufficient to
assess response to therapy and could potentially prevent repeat colonoscopies in the
setting of clinical remission. The pediatric UC activity index (PUCAI) score has been
developed and validated to assess disease activity in pediatric UC.36–38 Clinicians
may defer a colonoscopy if both FC and PUCAI scores are normal. In instances where
there is a normal FC but a positive PUCAI score, endoscopy is recommended to deter-
mine whether symptoms are related to active inflammation. This should all be taken in
the context of the individual patient presentation and using best clinical judgment. The
accuracy of FC is less established for pediatric CD and endoscopic re-evaluation to
establish endoscopic and mucosal healing is recommended.
IUS is emerging as a valuable tool in the diagnostic and monitoring of IBD. Its diag-

nostic accuracy is comparable to that of other modes of cross-sectional imaging (ie,
MRE).39 Furthermore, it serves as a point-of-care tool that could be used in clinical
decision-making during patient encounters. Given the need for serial monitoring in
IBD, IUS is an attractive option with no requirement for ionizing radiation or sedation,
features of particular relevance to pediatrics. Furthermore, the relatively lower inci-
dence of truncal obesity in children makes this modality a feasible alternative to
closely monitor disease activity during patient visits until (and after) treat-to-target
IC is performed.40

As in adults, detailed and accurate documentation of endoscopic findings is critical
for both diagnostic and monitoring endoscopic procedures. The use of endoscopic
scores validated in the adult IBD population is recommended when feasible. These
include the CD endoscopic index of severity, the Simple Endoscopic Scale for Crohn’s
Disease (SES-CD), and the UC endoscopic index of severity. It is important to recog-
nize that there is large interobserver variability in the scoring of IBD lesions among pe-
diatric endoscopists.41 Thus, generalizability in the use of these scores may be limited
in pediatric IBD. If scoring as above is not possible, the detailed documentation of
mucosal findings and complications in each section during colonoscopy is strongly
encouraged. It is important to keep in mind the atypical features of pediatric UC,
including the possibility of rectal sparing and backwash ileitis. Backwash ileitis has
been reported in up to 20% of patients with pancolitis and is generally seen in patients
with pancolitis with cecal involvement.30

The recommendations discussed earlier, primarily in the setting of monitoring ther-
apeutic response in UC, consider the yield of endoscopy against the potential risks
associated to GA in the pediatric population and primarily in younger children. It is
important to note that the use of GA is generally recommended in pediatric endoscopy
practice, as it has been associated to decreased rates of immediate complications
during endoscopy compared to other forms of IV sedation, including a lower risk of
cardiorespiratory compromise.42,43 The use of ketamine for anesthesia in the setting
of GI endoscopy could be considered in patients with IBD with chronic pain managed
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by opioids given its NMDA antagonistic properties. However, these limited benefits
are hindered by associated undesirable side effects, including both psychomimetic
(ie, delirium, psychosis, dissociation) and sympathomimetic (airway hypersecretions)
effects, even at lower doses.44 Furthermore, the recovery time of patients receiving
ketamine as an anesthetic during endoscopy may be prolonged compared to those
receiving propofol alone. The risks of anesthesia need to be balanced against the risks
of unchecked inflammation by foregoing endoscopic assessment. More studies are
needed to assess the latter risk.

Small Bowel Evaluation

Small bowel evaluation is crucial in patients with suspected CD. A few things should
be considered in the pediatric population:
Up to 70% of pediatric patients with CDmay have small bowel involvement.45 Given

the higher prevalence of Crohn’s colitis compared to adults with IBD, full bowel
assessment should be considered to clarify the diagnosis in patients with indetermi-
nate colitis.
Capsule endoscopy (CE) can be performed in children as young as 2 years of age

(reviewed in Ref46). In case series, CE has been shown to reclassify pediatric IBD
from UC or indeterminate colitis to CD, which has implications for therapeutic man-
agement and follow-up. 47,48 In most scenarios, CE can be achieved through swallow-
ing the capsule as done in the adolescent and adult population. Younger children or
children who are unable to swallow the capsule for other reasons can undergo capsule
deployment during an EGD.
Scoring systems for CE have been used in small pediatric studies with variable suc-

cess. A newer method, the CE-CD has been well-validated in adults. A retrospective
study evaluating the CE-CD score showed promising results in pediatric IBD.49 Pro-
spective studies are needed to further determine the validity of endoscopic scores
in the pediatric population. Data on the use of enteroscopy in pediatrics are limited.
Potential applications in IBD include diagnostics, such as tissue acquisition from
mid-small bowel, or therapeutic procedures such as management of small bowel
strictures (ie, balloon dilation). Single-balloon enteroscopy has been shown to be a
safe and effective procedure for the evaluation and treatment of small bowel disease
in children.50,51 Furthermore, it was shown to be of high yield in the diagnosis of dis-
ease in the setting of concerning symptoms, such as GI bleeding with weight loss or
diarrhea, which included diagnosing CD in these patients. Double-balloon entero-
scopy has also been shown to be safe and useful in the diagnosis and management
of small bowel disease in children, including small bowel IBD, albeit in a limited num-
ber of patients.52,53

Overall, enteroscopy is rarely performed in children with IBD. Its use is also limited
by availability and expertise in pediatric centers and will often be performed by adult
endoscopists. CE is currently preferred over enteroscopy for assessment of small
bowel involvement in CD unless otherwise contraindicated.

Colorectal Cancer Surveillance

There are limited data on the risk of colorectal cancer (CRC) in the pediatric population
with IBD. Guidelines from the Porto group suggest cancer surveillance in pediatric UC
after 10 years of disease onset. Risk factors prompting surveillance every 8 years (in
children >16 year) include extensive colitis, high burden of colitis over time, and family
history of CRC in a first-degree relative at less than 50 years of age. These risk factors
also help determine surveillance intervals, and these guidelines suggest the following:
annual screening if greater than 2 risk factors; every 3 years if greater than 1 risk factor;
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and every 5 years if no risk factors.32 The endoscopic techniques utilized for CRC
screening in pediatric patients with IBD, including the use of high-definition IC and
chromoendoscopy, are based on adult guidelines.
A concomitant diagnosis of primary sclerosing cholangitis (PSC) and IBD increases

the risk of CRC. In the pediatric population with PSC-IBD, a retrospective study found
a 5 year probability of CRC of 0.8% (95% CI, 0.3%–2.7%) and the 10 year probability
of developing CRC after diagnosis of 4.8% (95% CI, 2.0%–11.1%).54 A position state-
ment released by the American Association for the Study of Liver Diseases suggests
initiating CRC surveillance every 1 to 2 years starting at the time of PSC-IBD diag-
nosis.55 CRC is rare in patients with PSC under 15 years of age; therefore, initiating
surveillance at 15 years of age in patients diagnosed with PSC-IBD is reasonable.
SUMMARY

Endoscopy in the hospitalized patient with ASUC can help prognosticate the course
of disease and the benefits appear to outweigh the risks. Full colonoscopy is rarely
needed and flexible sigmoidoscopy is likely adequate. Data exploring the safety of
bowel preparation, sedation in endoscopy, and endoscopy itself in pregnancy are
relatively limited and largely retrospective. Nonetheless, available data support the
use of endoscopy during pregnancy if findings are expected to impact clinical deci-
sion making. All decisions regarding endoscopy—including procedural timing, seda-
tion, and fetal monitoring—should be made in partnership with the patient’s OB.
Additional, prospective studies with larger sample sizes would be helpful to identify
specific risk factors for adverse outcomes related to LGE in pregnant patients with
IBD.
Pediatric patients with IBD represent a unique subset of IBD with clinical and endo-

scopic presentations that may differ from those of adult-onset IBD. Given the limited
data in this population, much of our current diagnostic practice is derived from adult
studies. The standard of care should include accurate in detail documentation of
endoscopic findings, as this is critical to establish an appropriate diagnosis and for
follow-up of medical therapies or repeat endoscopic assessments. However, it is
important to understand the innate differences that pertain to children in order to
make appropriate diagnoses. Diagnostic accuracy is critical for both therapeutic
and monitoring decision-making in these patients, with implications in their quality
of life. More studies in pediatrics are warranted to better formulate appropriate guide-
lines addressing this population’s unique needs.
CLINICS CARE POINTS
� Endoscopy in patient with ASUC is low risk if done for appropriate clinical decision-making.

� Endoscopy should be performed early in the hospitalization to optimize outcomes.

LGE is generally considered safe in pregnancy (particularly a flexible sigmoidoscopy without
sedation), but should be reserved for patients with strong indications (ie, making a new diag-
nosis of IBD, or if the procedure will change management).

� IUS is comparably accurate to both colonoscopy and MRE and can often be used in place of
LGE to assess disease activity and response to treatment during pregnancy.

� Data regarding safety and efficacy of bowel preparations during pregnancy are minimal;
based on mechanism of action and limited available data, PEG formulations appear to be
the safest option.
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� Most sedative agents typically used during endoscopy in nonpregnant patients are likely safe
during pregnancy, though it is preferable to perform a flexible sigmoidoscopy when
possible, as this eliminates the need for sedation altogether. If sedation is needed, it should
be administered in a controlled, highly monitored setting by an anesthesiologist, following
discussion with an MFM.

� Endoscopic evaluation in a child suspected of having IBD should be performed by an
experienced endoscopist trained in pediatric gastroenterology.

� Small bowel evaluation is critical in patients with concerns for CD, including patients with
indeterminate colitis utilizing cross-sectional imaging (ie, enterography) or CE.

� CRC surveillance should initiate at 10 years after disease onset in pediatric UC. Subsequent
surveillance is determined based on risk factor assessment, including family history of CRC
and burden and extent of disease involvement.

� In the case of PSC-IBD, we suggest initiating CRC surveillance every 1 to 2 years at the time of
PSC-IBD diagnosis, starting at 15 years of age.
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